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PREFACE
May 20, 2010

In the last few years the National Institutes of Health has dramatically changed the way applica-
tions for grant support are made to it. Not only have they changed to electronic submission,
they have modified the ways that proposals are written and reviewed. This Workbook, which is
only available through Grant Writers’ Seminars and Workshops, LLC (www.grantcentral.com),
will be your guide to incorporating those changes into the way that you prepare your research
proposal to the NIH. You will do so using the SF424 (R&R) Application Guide for NIH and Other
PHS Agencies and the forms related to those instructions. As the title of the Application Guide
denotes, the Workbook, which is based on the December 22, 2008 Adobe Forms Version B edi-
tion of the instructions, is also applicable to other Public Health Service agencies, such as the
Centers for Disease Control and Prevention (CDC), the Food and Drug Administration (FDA)
and the Agency for Healthcare Research and Quality (AHRQ).

Detailed instructions for preparing and submitting a PHS proposal are contained in Part | of the
SF 424 (R&R) Application Guide. This Workbook is meant to complement, not replace, those
instructions (refer to http://grants.nih.gov/grants/funding/424/index.htm for the latest version).
By “complement” we mean that we will emphasize essential points — the principles and funda-
mentals of good proposal writing, as well as the tips and strategies that kept each of us continu-
ously funded by NIH for nearly 30 years — none of which can be found in the instructions.

This Workbook specifically targets NIH's RO1 grant mechanism. If you are writing an application
that will make use of one of the other grant mechanisms (e.g., R03 or R21) we have provided
links in chapter 3 that will give you specific instructions about the mechanism that you have in
mind. The general principles and fundamentals are largely the same, so this Workbook will be
helpful to you, regardless.

Many applicants make numerous mistakes in the preparation of their proposals, simply because
they don’t read and follow the instructions closely enough. Some of those mistakes are of suffi-
cient magnitude (e.g., use of the wrong typeface or font size; exceeding the page limit for the
Research Plan) that they can cause a proposal to fail its initial compliance review, resulting in it
being rejected administratively pending correction of the mistakes. While most mistakes related
to not following instructions won't lead to out-and-out rejection of your proposal, it is a fact that,
cumulatively, they can negatively influence a reviewer's opinion of your application. Such mis-
takes clearly mark inattention to detail, and what is research about other than attention to detail?

In the theater, often the last encouragement that an actor hears before going on stage is, “Break
a leg.” We don’t know what the equivalent is with respect to writing a grant application —
“‘Break a pen,” perhaps? Whatever it is, it would translate as, 'Best of luck.” But, as you will
see, luck doesn’t play much of a role in this process — unless it's the kind that Thomas Jeffer-
son was referring to when he said, “I'm a great believer in luck, and | find the harder | work the
more of it | have.” We agree, so let’s get cracking!

Stephen W. Russell David C. Morrison
Stephen W. Russell, D.V.M., Ph.D. David C. Morrison, Ph.D.
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PRINCIPAL CHANGES IN THIS EDITION

The importance of the changes that NIH has made with respect to the preparation and review of
grant applications cannot be exaggerated. They collectively represent a true paradigm shift and
include:

Switch to a 9-point evaluation scale.

Greater emphasis on quality of content and less on detailed description of what
will be done.

Greater emphasis on funding the applications of New/Early Stage Investigators.
Standardization and shortening of reviews.

Greater emphasis on the fastest path to funding: decision to reapply or switch to
a new idea.

Shortening of the Research Plan, with elimination of sections for review of litera-
ture and presentation of preliminary data.

Linkage of sections of the application to each of the five core review criteria.

These innovations have greatly changed the formatting and review of NIH research-grant pro-
posals, not only technically, but philosophically. We are not usually given to hyperbole, but in
this case it is warranted: In our opinion, these changes are — without question — the most impor-
tant and positive ones NIH has made in the writing and review of grant applications since we
first began submitting proposals there in 1972. Let us guide you in using these changes to your
competitive advantage.

vi



OVERVIEW: PART ONE

BEFORE YOU BEGIN TO WRITE

In our opinion, most applicants fail to merit research funding primarily because they don’t do
what is necessary up front to position themselves for success. Chapters one through six of this
Workbook are designed to help you avoid that trap.

Chapter one, “Finding NIH Funding Opportunities and Responding to Them” will familiarize you
with how the National Institutes of Health sets its priorities and creates funding opportunities to
help attain its goals. This chapter will also introduce you to the Center for Scientific Review —
the part of NIH that receives all applications and refers most of them for review.

Chapter two, “How to Develop an lrresistible Idea for Your Grant Application,” will assist you in
developing the centerpiece of your proposal — an idea that will make a significant, vertical differ-
ence in your field once it is acted upon.

Chapter three, “How to Find the Appropriate Program and Grant Mechanism for Your Idea,” will
help you target the part of NIH that is most appropriate for your idea and make certain that you
package and present it in the appropriate grant mechanism.

Chapter four, “Influence of the NIH Review Process on Writing for Success” will familiarize you
with how to select the most appropriate scientific review group for your proposal and how to op-
timize your presentation to that review panel. In particular, it will introduce you to the wealth of
resources that NIH provides to help applicants prepare grant proposals. Finally, it will detail the
role of the Center for Scientific Review in the receipt and referral of your application for review.

Chapter five, “Response to Prior Review,” will help you to avoid the mistakes that so often un-
dermine resubmitted applications.

And, finally, Chapter six, “Create a Writing Schedule,” will help you set up a developmental
schedule for your proposal and will guide you to a part of our Web site that will assist you in do-
ing so. The recommended approach will allow you to manage all of your other, competing pri-
orities while, at the same time, you develop the best application you are capable of writing.

We strongly urge you to read and follow the recommendations that constitute Part One of this
Workbook before you begin to write. From years of experience helping investigators prepare
research proposals to NIH, we can tell you that those who read and follow this first part of the
Workbook enter the writing phase with a distinct edge over their competitors. We encourage
you to be among them.
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CHAPTER 1

FINDING NIH FUNDING OPPORTUNITIES
AND RESPONDING TO THEM

To be successful, a grant application submitted to the National Institutes of Health must be con-
cordant with its mission. Translation: one of the awarding components that comprise NIH must
be convinced that funding your proposal will help the Institute/Center advance its mission. It is
important, therefore, that applicants understand NIH's mission and goals, i.e., what its invest-
ments in medical and behavioral research are meant to accomplish.

THE MISSION OF THE NATIONAL INSTITUTES OF HEALTH
(http://www.nih.gov/about/index.html#mission)

“NIH is the steward of medical and behavioral research for the Nation. Its mission is science
in pursuit of fundamental knowledge about the nature and behavior of living systems and the
application of that knowledge to extend healthy life and reduce the burdens of iliness and
disability. The goals of the agency are as follows: 1) foster fundamental creative discoveries,
innovative research strategies, and their applications as a basis to advance significantly the
Nation's capacity to protect and improve health; 2) develop, maintain, and renew scientific
human and physical resources that will assure the Nation's capability to prevent disease, 3)
expand the knowledge base in medical and associated sciences in order to enhance the Na-
tion's economic well-being and ensure a continued high return on the public investment in
research; and 4) exemplify and promote the highest level of scientific integrity, public ac-
countability, and social responsibility in the conduct of science.”

“In realizing these goals, the NIH provides leadership and direction to programs designed to
improve the health of the Nation by conducting and supporting research: in the causes, diag-
nosis, prevention, and cure of human diseases; in the processes of human growth and de-
velopment; in the biological effects of environmental contaminants; in the understanding of
mental, addictive and physical disorders; in directing programs for the collection, dissemina-
tion, and exchange of information in medicine and health, including the development and
support of medical libraries and the training of medical librarians and other health information
specialists.”

NIH is part of the Executive Branch of our government. Thus, the director is a political appointee
of the President. The organizational chart on the next page depicts how NIH is structured.
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The Center for Scientific Review is highlighted in this organizational chart because of its impor-
tance to the application process. lts role in the receipt, processing and review of your proposal
is summarized in the next paragraph and detailed in chapter 4.
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THE CENTER FOR SCIENTIFIC REVIEW (CSR)

NIH supports both intramural (‘within the walls’ of NIH) and extramural (outside its walls) re-
search programs. Members of the extramural community are the ones who make grant applica-
tions to NIH. The Center for Scientific Review (http://cms.csr.nih.gov), as can be seen from the
preceding organizational chart, is independent of the Institutes and other Centers. Its role is
pertinent to all of the awarding components, making it a so-called ‘cross-cutting’ part of NIH.
CSR is responsible for the receipt and referral of all grant applications submitted to NIH and
oversees the peer review of most of them (~70%), regardless of the Institute or Center to which
they are assigned. Approximately 90% of CSR’s efforts and resources are focused directly on
peer review, which is conducted under the auspices of its six scientific divisions (AIDS, Behav-
ioral and Population Science; Basic and Integrative Biological Sciences; Neuosciences, Devel-
opment & Aging; Physiological and Pathological Sciences; Translational and Clinical Sciences;
and Receipt & Referral).

THE NIH ROADMAP / COMMON FUND

The opinions and recommendations of over 300 leading figures in academe, industry, govern-
ment and the public sector were used to create the NIH Roadmap in 2004. It is an ongoing ef-
fort to identify and overcome impediments to biomedical research that is either too great in
scope or too risky to be supported by standard grant mechanisms. Roadmap programs are now
independently funded through NIH’s Common Fund, which is administered through the Direc-
tor's Office. Impediments to this kind of research have been identified and organized under
three themes: 1) New Pathways to Discovery; 2) Research Teams of the Future; and 3) Re-
Engineering the Clinical Research Enterprise (http://nihroadmap.nih.gov/aboutroadmap.asp).
Roadmap Programs specifically seek to foster high-risk/high-reward research, enable the de-
velopment of transformative tools and methodologies, fill fundamental knowledge gaps, and
change academic culture to foster collaboration.

FUNDING OPPORTUNITY ANNOUNCEMENTS

All grant applications to NIH must be submitted in response to a Funding Opportunity An-
nouncement. The Application Guide describes “Funding Opportunities” that are available to
members of the extramural community (section 2.4, page I-14). There are three generic kinds
of research-grant funding opportunities: 1) ones that are described in a Parent Announcement
(previously referred to as “investigator-initiated” or “unsolicited” proposals); 2) ones that are de-
scribed in a Program Announcement (PA); and 3) ones that are characterized in a Request for
Applications (RFA). NIH also offers contract-research opportunities, which are in a separate
category from research grants. Contract opportunities are announced through Requests for
Proposals (RFP) and will not be considered in this Workbook for research-grant proposals (see

http://www.ninds.nih.gov/funding/areas/contracts management branch/contract process.pdf for
an overview of the contract process).

Parent Announcements sponsor research that is investigator initiated, i.e., there is no specific
solicitation of the application. The applicant generates an idea that is programmatically relevant
to NIH, prepares an application, and submits it on or before one of the deadlines that are listed
in section 2.15, “Submission, Review and Award Cycles,” of the Application Guide (page 1-32).




Details regarding submission dates are contained in section 2.14 (page 1-30). Parent An-
nouncements are listed at: http://grants.nih.gov/grants/quide/parent _announcements.htm.

Program Announcements (PA, PAR or PAS). A Program Announcement is used by awarding
components at NIH to communicate particular interest in a research area to members of the ex-
tramural community. They are relatively general in nature. Responses to them are considered
to be investigator-initiated projects within the specified area. PAs — the most common kind of
Program Announcement, are reviewed by standing review panels through the Center for Scien-
tific Review. PARs are reviewed by an Institute. PAs and PARs compete for the same pool of
money that funds Parent Announcement applications. PASs are supported by set-aside funds.
Program Announcements that publicize research opportunities are usually active for approxi-
mately three years. Those currently available can be found at: http://grants.nih.gov/grants/
guide/search results.htm?year=active&scope=pa. Because Program Announcements often
seek applications in priority areas, Program Staff at a Center / Institute may elect to fund appli-
cations that fall short of the pay line, especially if they have been submitted by a New/Early
Stage Investigator.

In addition to soliciting research in a specific area, Program Announcements are also used by
NIH to remind the extramural community that a given area is of continuing interest to NIH, as
well as to modify an activity or grant mechanism.

Request for Applications are quite different. Research of a very specific kind is solicited. There
is a single, specified deadline or set of deadlines that must be met. The review panel is a spe-
cially convened Scientific Review Group, not a standing study section. Set-aside funds are
used to fund successful applications, the estimated number of which is stipulated in the RFA. In
other words, applicants responding to a RFA are competing for a different pool of money than
those who have written investigator-initiated (i.e., Parent Announcement) applications or re-
sponses to a PA or PAR. If you can provide the kind of research that is being sought, writing an
application in response to an RFA is a great way to get funded. On the other hand, if you have
a ‘square peg’ and contrive to make it look like it will fit in the RFA’s ‘round hole,’ you are almost
surely wasting your time. Such applications rarely succeed and are often sent back administra-
tively, without review, as unresponsive to the RFA.

HOW TO FIND THE FUNDING OPPORTUNITY THAT IS RIGHT FOR YOU

Program Announcements and Requests for Applications are published in five places: 1) the NIH
Guide for Grants and Contracts (http:/grants.nih.gov/grants/quide/description.htm and http:/
grants.nih.gov/grants/quide/index.html); 2) the Federal Register (http://www.gpoaccess.qov/fr/
index.html); 3) Grants.gov at “Find Grant Opportunities” (http://www.grants.gov/applicants/
find grant opportunities.jsp); 4) the NIH Web site http://grants.nih.gov/grants/quide/ index.html;
and 5) the Web sites of the individual awarding components. At the third, “Find Grant Opportu-
nities” choice, above. you can search manually for relevant funding opportunities by key word,
Funding Opportunity Number, or CFDA (Catalog of Federal Domestic Assistance) number (use
the “Basic Search” key). You can also search by category or agency. You can and should sign
up for the Grants.gov e-mail alert service at http://www.grants.qov/search/email.do. You can
also subscribe to a listserve for the NIH Guide for Grants and Contracts by accessing http:/
grants.nih.gov/arants/quide/listserv.htm and/or to an RSS feed (http://grants.nih.gov/grants/
guide/newsfeed/fundingopps.xml). After subscribing to either of these you will regularly receive
a list of all Notices, Program Announcements and Requests for Applications as they are issued
by NIH.
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GRANTS.GOV AND ELECTRONIC RESEARCH ADMINISTRATION (eRA)

The vast majority of NIH funding opportunities require electronic submission, either through
Grants.gov or your institution’s NIH-authorized system-to-system means of submitting proposals
electronically. Each applicant organization must register with Grants.gov and designate an
Authorized Organizational Representative (also known as the Signing Official) — the only person
who can sign and submit applications for the applicant organization. All Principal Investiga-
tors/Program Directors must register individually. A common mistake on applications with mul-
tiple PDs/Pls is registration of the contact PI, only.

The eRA Commons (https://commons.era.nih.gov/commons) is exceptionally important to the
application process and for monitoring your proposal after it has been submitted. Become famil-
iar with it. An excellent overview is located at http://era.nih.gov/commons. You can additionally
take advantage of the demonstration site that is offered. Just click on “Enter eRA NIH Com-
mons Demo” at the right of the eRA Commons home page (go to first URL presented above).

SOFTWARE REQUIRED

To access, complete and submit a grant application, you must have a Grants.gov-compatible
version of the Adobe Reader software and use the Adobe B version of the SF 424 (R&R) forms.
NIH will no longer accept applications prepared using the previous PureEdge or Adobe A forms.
This change has been a boon for Macintosh users because special instructions that were previ-
ously required for Macs are no longer necessary. Attachments to the Adobe forms must be in
Portable Document Format (PDF), which requires PDF-creation software (i.e., Adobe Reader
software is not sufficient). Downloads of the relevant Adobe software can be found at either
http://www.arants.gov/help/download_software.jsp or Planet PDF's “Find PDF Software” feature
at http://planetpdf.com/find software.asp. Be sure that the Adobe Reader software is set on
the “Continuous” layout option (View — Page Layout — Continuous). Otherwise, some of the
needed functions may not operate properly. The Application Guide strongly discourages creat-
ing the required PDF documents by scanning the text — unless your scanner is equipped with
the proper Optical Character Recognition (OCR) process.

UNDERSTANDING THE ‘LANGUAGE’ OF NIH

As with many governmental organizations, NIH uses a bewildering array of acronyms and ab-
breviations, as well as codes and definitions for its programs and grant mechanisms. Activity
codes (e.g., RO1 or U50) are deciphered and defined at http://grants1.nih.gov/grants/funding/
ac_search _results.htm and http://grants1.nih.gov/grants/funding/funding program.htm. NIH's
Glossary and Acronym List (http://grants.nih.gov/grants/glossary.htm), a separate Acronym List
(http://grants.nih.gov/grants/acronym list.htm), and NIAID's Glossary of Funding and Policy

Terms and Acronyms (http://www.niaid.nih.gov/ncn/glossary/default.htm#a) are additionally
helpful in navigating the language of NIH.




DEVELOPMENTAL STEPS FOR CHAPTER ONE:

1.

2.

10.

1.

12.

13.

14.

15.

Understand NIH’s mission and goals and how these influence the focus that your pro-
posal must have if you expect to be successful.

Familiarize yourself with the Center for Scientific Review and its role in receiving, refer-
ring and reviewing your application (http://cms.csr.nih.gov). Plan to develop detailed
knowledge of this important part of NIH after reading chapter 4 of this Workbook.
Understand the purpose of the NIH Roadmap and how overcoming impediments to bio-
medical research identified through it influence NIH's priority areas (http:/nihroad-
map.nih.gov).

Appreciate that all research-grant applications to NIH must be made in response to one
of three kinds of Funding Opportunity Announcements.

Sign up for either NIH's funding-opportunity listserv (http://grants.nih.gov/grants/quide/
listserv.htm) or RSS feed (http://arants.nih.gov/grants/quide/newsfeed/fundingopps.xml).
Familiarize yourself with Grants.gov (http:/grants.gov), the clearinghouse for all Federal
competitive grants and the means of submitting grant applications to NIH.

Enroll with Grants.gov for e-mail alerts of funding opportunities.

If your institution has its own NIH-authorized electronic submission system, become fa-
miliar with it.

Assure that your institution is registered with Grants.gov. Identify your Authorized Or-
ganizational Representative (Signing Official).

Become familiar with the NIH eRA Commons and the electronic submission and tracking
of your grant application. Do so by exploring the Overview of the eRA Commons
(http://era.nih.gov/commons) and by making use of the demonstration program on the
eRA Commons Web site (https://commons.era.nih.gov/commons).

Assure that your institution is registered with the NIH eRA Commons (click “Commons
Registered Organizations” on the left side of http://era.nih.gov/commons).

Register with the eRA Commons through your institution (see the eRA Commons User
Guide at http://era.nih.gov/commons).

If you plan a multiple PD/PI application make certain that each of the other PDs/Pls is
registered with the eRA commons.

Download Adobe Reader and PDF-creation software (http:.//www.grants.gov/help/
download software.jsp; or http://planetpdf.com/find_software.asp), both of which are
needed to create and electronically submit a grant application through Grants.gov.
Review and bookmark the following resources as a means of better understanding NIH's
‘language:’ http://grants1.nih.gov/grants/funding/ac_search results.htm, http://grants1.
nih.gov/grants/funding/funding _program.htm, (http://grants.nih.gov/grants/acronym_list.
htm), and (http://www.niaid.nih.gov/ncn/glossary/default. ntm#a).
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CHAPTER 2

HOW TO DEVELOP AN IRRESISTIBLE IDEA
FOR YOUR GRANT APPLICATION

The application you write can only be as good as the idea with which you start: If you don’t have

-a compelling, novel idea that will drive your field vertically, you're unlikely to be funded. It's that

simple! No amount of ‘window dressing’ — grantsmanship — can overcome a bad idea. There-
fore, you (and we) must do everything possible to ensure that your starting point — your idea —
is nothing short of outstanding.

The best preliminary idea of which you are capable is usually the product of a step-by-step de-
velopmental process, i.e., it will rarely occur as a spontaneous event. We recommend that you
take six steps in the developmental process: 1) define the niche area that you want to system-
atically develop; 2) collect and critically analyze background information that pertains to the pro-
posed area of investigation; 3) generate a preliminary idea that is pertinent to the problem you
have chosen; 4) assess your preliminary idea’s potential for success and modify it, if necessary;
5) seek constructive criticism from knowledgeable colleagues; and 6) refine the idea to maxi-
mize its potential for impact on your field.

1. Define The Niche Area That You Want to Systematically Develop. Your application is
unlikely to be fundable if what is proposed only confirms or marginally extends the work of oth-
ers. Therefore, you must identify an area of research in which you can make contributions that
will drive your field vertically. This translates into identifying a niche area within the scope of
your overall research interest that is not overworked, i.e., a subdivision of your broader interest
that you can systematically develop as your own.

Once you have done so, identify the long-term goal you have within that niche area. It should
be more than what could be accomplished under the auspices of a single grant, but not so am-
bitious that it would be seen as unrealistic within the context of your career. Next, conceptualize
the continuum of research that would be required to attain the long-term goal you have identi-
fied.

Finally, identify the next logical step that must be taken along the continuum of research that
you have conceived. In contrast to the long-term goal, the problem you select here should be
one that can be resolved under the auspices of a single award. It will become the subject of
your proposal.

2. Collect and Critically Analyze Background Information That Pertains To The Proposed
Area Of Investigation. A comprehensive review of the literature is the next step in generating
a fundable idea. This is necessary for at least three reasons. First, you need to determine what
is already known — published — in the area. Second, the extent to which that body of knowledge



is reliable needs to be critically examined. And, third, you need to determine who is actively
working and publishing in the field.

There are many different ways to explore the current and past literature of a field. Examples of
some of the databases and services that may be helpful to you are included in the text box, be-
low.

Literature Databases and Services

Highwire Press (http://highwire.stanford.edu)
1,939,665 full-text articles are free, with about 3,000 more free each month,
making HighWire the largest archive of free life science articles in the world. In-
cludes the biological, medical, physical and social sciences. A free e-mail alert
service is available.

PubMed (http://www.ncbi.nim.nih.gov/entrez/query.fcqi)
A service of the National Library of Medicine, PubMed includes over 15 million
citations for biomedical articles back to the 1950s. These citations are from
MEDLINE and additional life science journals. PubMed includes links to many
sites providing full text articles and other related resources. PubMed also has a
free e-mail alert service.

Thompson IS/ (http://science.thomsonreuters.com)
Science Citation Index Expanded, Social Sciences Citation Index, Arts and Hu-
manities Citation Index and more. The service offers a unique search method,
cited reference searching (identification of those who have cited a relevant pub-
lication). These databases are accessible through most university libraries.

Determining the extent and reliability of current knowledge requires more than reading ab-
stracts; detailed, critical analysis of the pertinent past and current literature is required. One
helpful approach to organizing the results of your review is to photocopy the first page of any
journal article that you evaluate. The first page will almost always contain the authors’ abstract.
As you read the paper, annotate the photocopy with any important information that was not in-
cluded in the abstract. Also include remarks about the quality of the work, as well as of the con-
clusions that were drawn from it. The annotated photocopy can then be filed / catalogued for
future reference.

TIP: During the course of your literature review, create a list of key words
that describe the field, as well as the names of investigators who have
been active in the area during the last ten years.

3. How To Generate A Preliminary Idea That Is Pertinent To The Problem You Have Cho-
sen. As you work your way through the literature, invariably, ideas will begin to occur to you.
Retain such ideas, but continue to conduct your review until it has been completed. Why? Be-
cause many of your early ideas will probably prove to be sophomoric as you become more criti-
cally conversant with the literature. Also, major shifts in your insight will almost certainly occur
as you view your ideas, not individually, but in the context of how they relate to each other. Fi-
nally, some of your early ideas may be ones that other investigators have had before you and
have used in their own grant proposals. As you will soon see, there is nothing more ‘lethal’ in
this business than writing a grant application that has already been written.
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Once you have completed your review, go back to the notes and ideas that you have written
down. As you consider them, inspiration may strike. But, if it doesn’t, don’t be alarmed. Don't
become anxious or think that you are somehow deficient. In fact, it is unusual for your best idea
to immediately occur to you. Should that be the case, simply put your notes away for a few
days and then take another look at them. This time, use a different approach — e.g., try outlining
or diagramming to better establish how the ideas and concepts relate to one another. The pro-
verbial light bulb will eventually come on. When it does, you will know it, because you will be
genuinely excited by the prospects that become apparent to you. At that point, you need to ask
yourself one last, two-part question: ‘Will this idea impact significantly on my field and, if so, can
I convince others of that fact?’ If your answer to both parts is affirmative, you've crossed the
Rubicon and you’re on your way. On the other hand, if you find that you can’'t say with convic-
tion that the idea has the potential to advance your field substantively, you have to accept that
you are not yet ready to write a competitive, i.e., successful, grant application. You either need
to keep trying to evolve a more novel, important idea in the same area, or shift to a new problem
that has the potential to pass this ‘impact’ test.

4. How To Assess Your Idea’s Potential For Success And Modify It, If Necessary. Once
you have generated your preliminary idea, as the next step you need to assess its potential for
success before you ever put pen to paper. There are three criteria that must be considered:

Your own ability to pursue the idea. Regardless of how gocd your idea is conceptually, it
has to be one that is within your capabilities to pursue, practically speaking. For example, do
you and your colleagues have the expertise necessary to accomplish the work? If not, can you
mobilize the missing expertise by recruiting either co-investigators, collaborators or consultants?
Is this an application that could benefit from a multiple-PD/PI strategy and, if you think so, can
you justify that approach? Do you have the resources that will be required? If not, will you be
able to obtain them? Will you have the funding and personnel necessary to acquire preliminary
data that will convince reviewers that the project is feasible in your hands? If your application
will be clinically oriented, will you have access to sufficient patients / clinical material that a sta-
tistically valid outcome will be possible? [f not, can you collaborate with investigators at other
institutions? Will you, as Principal Investigator, have sufficient time to devote to the project? If
you are a senior person with many different kinds of scientific, educational, and administrative
responsibilities, is it credible to take on more? If you are a New Investigator, can you commit
time enough to convince reviewers that you are fully committed to starting a research career?
The answers to these and related questions either have to be answered convincingly in your fa-
vor or there is little point in going forward, no matter how good your idea may be conceptually.

The competition you will encounter. Good ideas are often generated independently by more
than one person. You need to know, therefore, what research has already been funded in the
area that you are considering. As noted above, you must avoid writing an application that is
similar to one that has already been funded. Also, if such grants are out there, you want to
know about them so that you can make use of them to stimulate and extend your own thinking
and planning. You can electronically access grants that have been funded by the United States
Public Health Service since 1972 by going to the RePORTER (Research Portfolio Online Re-
porting Tool Expenditures & Results) query form (http:/projectreporter.nih.gov/reporter.cfm).
Most of this database pertains to extramural projects, the vast majority of which have been
funded by NIH. A few will be ones supported by the Centers for Disease Control (CDC), the
Food and Drug Administration (FDA), the Health Resources and Services Administration
(HRSA), and the Agency for Healthcare Research and Quality (AHRQ).
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There are similar databases available for the National Science Foundation back to 1976
(http://www.nsf.gov/awardsearch/index.ijsp); data prior to 1976 is less complete) and the United
States Department of Agriculture (Current Research Information System [CRIS]) located at
http://cristel.csrees.usda.gov. Finally, you can access the portfolio of the United Kingdom’s
Medical Research Council, by going to http://www.mrc.ac.uk/ResearchPortfolio/index.htm.

To retrieve information from any of these databases, you can enter the names of individuals
who either are, or have been, active in your field during the last ten years (see TIP box, above).
Alternatively, you can use key words that are applicable to the idea that you are trying to fund.
By using either the search strategy that is specifically recommended for the database (most are
accompanied by such recommendations) or one of your own design, you can obtain nhumerous
titles of currently / previously funded applications that are related to your idea. Clicking on a title
of interest will bring up that application’s abstract, the content of which may trigger useful ideas.
In addition, some of the databases contain either key words or indexing terms (NIH calls them
(“Project Terms")for each application. These descriptors often will pertain to information that is
not covered in the abstract (e.g., a specific method). Careful consideration of these descriptors
can lead to additional useful and new thoughts/approaches that will help you to develop and re-
fine your own research design. A day or more spent screening these databases of already
funded grants will be invaluable!!! We predict that you will be stunned - literally — at how much
better the research design of your own application becomes by using what you glean from the
abstracts and key words of your competitors to improve your own proposal. Taking this ap-
proach is an important way of gaining a distinct competitive advantage, because most other
writers of grant applications don't take this step.

Your idea’s funding potential. Even though you have tentatively decided to submit your ap-
plication to the NIH, if you haven'’t done so already, you need to make certain that there aren't
other, equally applicable funding opportunities at other agencies. The objective here is to find
other agencies that will be helped to accomplish their missions by funding your idea. To find
such additional opportunities, you need to search thoroughly one or more of the funding data-
bases that are available to you. If your institution is a member of either the Community of Sci-
ence (http://fundingopps.cos.com) or InfoEd International (http://www1.infoed.org — Grants and
Contracts — SPIN), you have access to powerful tools that will facilitate your search for addi-
tional funding. Each even has an e-mail alert service (COS = Funding Alert and InfoEd =
SMARTS), which is also available through Grants.gov (http://www.grants.gov/search/email.do).
You can also manually seek other federal funding opportunities through Grants.gov. By clicking
on the “Find Grant Opportunities” tab and then using the “Search Grant Opportunities” functions
you can selectively search for other federal funding opportunities. For help with such searches,
access the “Search Tips” or click on the “Help” button that is available to you under any one of
the four search strategies that are listed under “Search Grant Opportunities.” While you me-
thodically search such databases, note any agencies that have interests that coincide with your
own. Even if NIH continues to be your best bet for funding, other agencies that you identify can
become important backup sources of support. It is permissible — smart business — to send es-
sentially the same application to other agencies at the same time that you submit it to NIH — with
one ‘important exception: the Biological Sciences Directorate of the NSF. If you are an estab-
lished investigator you cannot submit essentially the same application to that Directorate and to
other agencies unless you have obtained a written waiver (which must accompany the proposal
when it is submitted). However, if you meet NSF's definition of a “Beginning Investigator” (indi-
viduals who have not been either a Principal Investigator [Pl] or Co-Principal Investigator [Co-PI]
on a federally funded award, with the exception of doctoral dissertation, postdoctoral fellowship
or a research planning grant — see the Grant Proposal Guide, section |.A) you can. It's not that
much extra work to apply to more than one source of funding, because almost all grant applica-
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tions contain the same basic elements (i.e., title, summary, background, significance, research
plan, budget, etc.), which simply have to be ‘tweaked’ to include specifics that are required by
the new agency. Given this fact, with competition what it is these days, not to send an applica-
tion to multiple potential sources of funding is almost unthinkable. If you decide to do so, you
must indicate that fact in block 8 of the SF 424 (R&R) Cover Component. Check the “Yes” box
and list the other agencies there to which the proposal has been submitted If you ultimately
have the enviable problem that more than one grantor wants to fund your proposal, you either
have to select one of them or make adjustments that eliminate overlap between the pending
applications.

5. Seek Constructive Criticism From Knowledgeable Colleagues. Because the idea that
underlies a grant application is so fundamentally important to its success, you need to do every-
thing possible to ensure that you have the strongest idea — the strongest starting position — on
which to build. An essential part of “doing everything possible” is seeking critical feedback from
your colleagues; if problems exist with your idea, now is the time to find out about them — not
later, from your reviewers. Once you and colleagues on the application with you have devel-
oped the idea to the fullest you can, at least two ‘experts’ should be consulted. Regardless of
their locations, they need to be individuals you trust. Most often, they will be investigators who
are researching areas somewhat tangential to your own, but close enough that they will be able
to give you the critical feedback that you seek. They could, for example, be members of your
pre-submission review committee (see chapter 21). Their primary role will be to review the final
draft of your draft application for scientific and technical merit before it is submitted. However,
using them to obtain constructive criticism of your idea is an additional role that you should con-
sider for them. A brief overview (no more than one page) should be prepared that contains the
following components: 1) the principal knowns on which the work would build; 2) the gap in the
knowledge base that would be filled; 3) the central hypothesis that would be tested (or the need
that you intend to meet, if your application will be need driven); 4) the rationale, or underlying
reason, for why the work needs to be done; 5) what could be expected from the work; and 6)
why the expected outcomes are potentially important in vertically advancing the field. When you
present it to them, you should specifically ask your consultants for ways in which you can im-
prove the idea.

An alternative to getting feedback on the idea at this stage is to wait until the template or master
plan for your application has been prepared (see the Overview to Part |l, page 63). The positive
aspect to this alternative approach is that your idea will be presented in a clearer, more com-
plete form. The negative is that the work invested in writing the template or master plan may be
wasted if its centerpiece — the idea — is found to be wanting at this later time.

6. Refine Your Idea To Maximize Its Impact. The sixth and final step is to consider critically
the feedback that you receive from your colleagues and, if you concur, to modify the idea ac-
cordingly. If you don't fully concur, this can be a time of painful decision making. In such cir-
cumstances, you may want to seek the advice of additional colleagues before you make any
changes. The bottom line is that you must have total confidence that the final product — the idea
that will drive your research proposal — is completely sound and will make a difference in your
field when acted upon. If you don't have that level of confidence, you won't be able to project
the kind of enthusiasm and commitment that are necessary to write an outstanding proposal.
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DEVELOPMENTAL STEPS FOR CHAPTER TWO:

1.
2.

H>w

Identify a relatively under-explored niche within the area of your broad research interest.
Develop a long-term research goal in the niche area and conceive a continuum of re-
search that will be needed to reach that goal.

Conduct a comprehensive, critical review of the related literature.

List key words that characterize the subject you have chosen and the names of investi-
gators who have been active in the area during the last ten years.

Develop a preliminary idea for your proposal.

Search databases of already funded grants and use what you learn to refine and im-
prove your idea.

Seek constructive criticism of the idea from knowledgeable colleagues. Further refine
your idea, if necessary.

Identify alternative / additional granting agencies to target with your application.
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CHAPTER 3

HOW TO FIND THE APPROPRIATE PROGRAM AND GRANT
MECHANISM FOR YOUR IDEA

HOW TO FIND THE APPROPRIATE PROGRAM FOR YOUR APPLICATION

TIP: Review panels don't fund grant applications! Review panels recommend funding.
Program officials make the funding decisions.

One of the most important misconceptions held by applicants is that review panels fund grant
applications. A second common misconception is that program officials are not relevant to the
development of grant applications. In fact, nothing could be farther from the truth! While stand-
ing review panels (called Scientific Review Groups or Study Sections at NIH) are critically im-
portant in evaluating the scientific and technical merit of proposals (i.e., they recommend fund-
ing), the person who has the most input into whether an application will be funded, or not, is the
Program Officer who is in charge of the specific program being targeted.

It is also not widely appreciated by applicants that each of NIH's programs has its own set of
programmatic priorities. Such priorities are set according to current mission goals. To assist in
setting priorities, program officials periodically inventory their portfolios of already-funded grants.
The purpose is to determine how their funds are distributed. If a given research area is well- or
overly represented, they may decide to de-emphasize that area when future funding decisions
are made. Mission-relevant research areas that are not adequately represented, along with
new programmatic goals, may be given future funding priority. Therefore, to be maximally ap-
pealing to Program, your idea should fall within an area of current programmatic relevance.

TIP: What you want to propose is not necessarily what is important. Finding an NIH
program that wants to fund what you want to propose is the key to success!

In light of the above, a critical step in developing a competitive grant application is assuring that
your idea will be regarded by the Program Officer as programmatically relevant when it is sub-
mitted. Ideally, you want to ‘marry’ what you want to do with what a program wants done, so
that by funding your proposal the program will take a step toward accomplishing its mission. It
is important at this early stage in the development of your application, therefore, to identify the
program at NIH that will be the target of your application.

As was noted in chapter one, NIH is organized under the Director’s Office into 19 Institutes, the

National Library of Medicine, and 7 Centers. Each of these entities has its own set of priorities
and provides research grant support as a means of accomplishing its goals. If you will be sub-
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mitting a self-initiated application, i.e., one that has not been solicited and will be submitted in
response to a Parent Announcement, the first step is to determine which one (or more) of these
27 potential sources of support is most applicable to the idea that you have developed. To do
so, go to the “Institutes, Centers and Offices” part of the NIH Web site (http://www.nih.gov/icd),
which will give you a brief overview of the interests of each Institute and Center.
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Scroll down the list and select the one that seems to mesh best with your idea. Click on its
name (or click on the appropriate “Quick Link” at the upper left of the page) and you will find
yourself at that Institute’s / Center's home page. For illustrative purposes, let's say that your
idea most closely meshes with those of the National Institute of Allergy and Infectious Diseases
(NIAID; http://www.niaid.nih.gov). Part of NIAID's home page (as of this writing) is depicted be-
low. At the lower right, denoted by an arrow, is a “Finding People” option. By clicking on it you
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bring up a list of the offices and Divisions that constitute NIAID. You would discover that there
are four extramural Research Divisions listed and one for “Intramural Research” programs.
Were your interest in the general area of microbiology and infectious diseases you would click
the “Division of Microbiology and Infectious Diseases” button, which would take you to its part of
the Web site. There, you would find that the Division consists of six different scientific branches.
Again here you would choose the one closest to your idea. Let's say it's the Sexually Transmit-
ted Diseases Branch. By clicking on it you would bring up the list of personnel shown below.

Ark sarch

Lahs at NIAID | About NIAID

NIAID > About NIAID > Finding People > DMID
¥ About NIAID T
» Who We Are and What | Finding People

We Do = 2
» Organization Sexually Transmitted Diseases Branch - DMID

» About the Director 2
» Working at NIAID Dr. Carolyn Deal, Chief

ey Finding People Dr. Hagit David, Vaccines and Immunology Program Officer _
> \fisitor Information

» Employee Information | Jonathon Glock, Health Specialist

Dr. Thomas Hiltke, Basic Research Program Officer _

Elizabeth Rogers, Medical Technologist

Dr. Joann Schulte, Medical Officer

Jean Shen, Nurse Consultant

Peter Wolff, Clinical Trials Specialist

Two of the individuals, Drs. David and Hiltke (arrows), are listed as “Program Officer” together
with their areas of programmatic responsibility. By clicking on their names you would obtain
their complete NIH contact information.

There is no set of rules on how to find the name and contact information for the person at NIH
who is responsible for the program that you are targeting. It is an entirely intuitive process and
each Institute/Center is different. As a general rule, it is usually helpful to start with the Insti-
tute’s/Center’s “About” button or, if they have one, the “Staff Directory” or "Find People” button,
as was the case for NIAID. You simply have to work out for yourself how to ‘drill down’ on the
relevant Web site until you find the information for which you are searching. If you can'’t find a
specific individual who is linked to your subject, get as close as you can and then contact that
person. S/he will refer you to the correct person if you don't have it right. An alternative ap-
proach is to use the PHS Agency Contact Table (section 1.4 of the Application Guide), which
has a phone number for each of the Institutes and Centers. That number can be used to obtain
a referral to the correct Program Officer at the Institute/Center you are targeting.

If you will be responding to either a Program Announcement or Request for Applications (see
chapter one), there is an easier way to identify the relevant Program Officer. The solicitation
that provides the details of the funding opportunity will contain the name and contact information
of the relevant individual for each Institute / Center participating in that program.

Once you have identified the Program Officer who is in charge of the program you will be target-

ing, you need to query him/her at this stage to assure that your idea will be of programmatic in-
terest. Now is the time to find that out, so that you can either modify what you are planning to
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propose to make it more programmatically relevant or, if it is not, you can switch to an alterna-
tive source of funding that will regard your idea more positively. Your query should be submit-
ted by e-mail, if at all possible. If you use the telephone and are lucky enough to catch the Pro-
gram Officer in his/her office, s/he won't know why you are calling and won’t be ready to answer
your questions. In addition, sfhe may be busy at the time and not interested in holding a sub-
stantive conversation with you. Last but not least, you don’t want to leave the impression inad-
vertently that you are a pest - a ‘black hole of need.’” By using the e-mail approach you avoid
those problems. In your e-mail query you should include three very important words: “maximize
programmatic relevance.” For example, ‘I would like to make an appointment to speak with you
by telephone so that | can maximize the programmatic relevance of the proposal that | am plan-
ning to submit.” When you use that approach, you distance yourself greatly from being a ‘black
hole of need.’ Instead, become someone who is being considerate of the Program Officer’s job:
you are offering to help him/her assure that what you submit is maximally relevant to his/her
programmatic priorities. You will almost always get the kind of substantive feedback you are
seeking if you use this approach.

You don’t have to worry that you are overstepping your bounds by making such a query. On
page I-4 of the Application Guide, under section 1.4, there is the following invitation: “The PHS
agencies encourage applicants to communicate with staff throughout the entire application, re-
view and award process.” On page |-6 NIH specifically points out that you can contact program
staff to learn more about whether your proposed topic meshes with an Institute’s/Center’s pro-
grammatic areas of interest (priorities).

FIND THE CORRECT RESEARCH-GRANT MECHANISM FOR YOUR PROPOSAL

This Workbook is specifically written to support the development of a Research Project (Basic
Research) Grant (R01) application — the most common kind of grant proposal that is made to
NIH. As can be appreciated from the resources presented earlier at the end of Chapter 1, there
are many research-grant mechanisms, each with its own purpose. To be successful, an idea
must be packaged and presented in such a way that it meets the purpose and requirements of
the chosen grant mechanism. No matter how good the idea is — no matter how programmati-
cally relevant it is — if you package and present it using the wrong grant mechanism you will fail.
It's that simple! Choice of the grant mechanism that is appropriate to your idea and its stage of
development is, therefore, one of the most important decisions you will make in the develop-
ment of your proposal.

TIP: Understand the purposes of the common grant mechanisms that NIH
uses to support research - especially the R01, R03, R15, R21, R34 and
PO1. Make certain that the proposal you write meets the purpose of the

research-grant mechanism that you have chosen to use.

1. RO1 Research Project Grant (http://grants1.nih.gov/grants/funding/r01.htm). This mecha-
nism funds definitive studies for up to five years and is renewable. All Institutes and most Cen-
ters support this grant mechanism. Most are investigator initiated, i.e., submitted in response to
the related Parent Announcement. It is currently PA-10-067 (http://grants1.nih.gov/grants/fund-
ing/funding program.htm).
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RO1s are also submitted in response to Program Announcements and Request for Applications
solicitations. Applications for RO1 funding must be supported by a substantial amount of pre-
liminary data that establish the feasibility of its aims. Preliminary data must also support formu-
lation of the focusing central hypothesis and the subordinate hypotheses that focus research
under the aims if the proposal is hypothesis-driven. In addition, there must be credible evidence
of institutional commitment to the applicant in terms of resources. Without such data and com-
mitment, the likelihood of a proposal being funded at the R0O1 level is remote, in our experience.
New/Early Stage Investigators are being encouraged by NIH to write RO1s at the earliest possi-
ble time. Compared to established investigators, reviewers require less of applications from
New/Early Stage Investigators, particularly with respect to the INVESTIGATOR, APPROACH
and ENVIRONMENT criteria (SIGNIFICANCE and INNOVATION are handled the same). How-
ever, this should not be taken to mean that the standards for review have been lowered that
much; the bar is still set very high with respect to what it takes to merit funding. This point
should be kept firmly in mind when making a decision regarding which grant mechanism to se-
lect as a New/Early Stage Investigator, especially now that applicants are allowed only one re-
submission of a failed application. As noted earlier, this Workbook focuses on the RO1 re-
search-grant mechanism, because it is the one that funds the majority of research projects in
the extramural program.

2. R0O3 Small Research Grant (http:/grants1.nih.gov/grants/funding/r03.htm). The purpose of
the RO3 is usually sponsorship of pilot investigations/generation of preliminary data / develop-
ment of a method or technology. Some Institutes and Centers accept investigator-initiated
R03s, which must be submitted in response to the RO3 Parent Announcement
(http://grants.nih.gov/grants/guide/pa-files/PA-10-064.html). The length of the Research Plan is
1 page for the Specific Aims section and 6 pages for the Research Strategy section. Prelimi-
nary data are not needed for an R03. However, in our experience, a small amount of prelimi-
nary data in support of feasibility in your hands is essential. Institutes/Centers that accept unso-
licited RO3s are listed in the Parent Announcement. Other NIH Institutes / Centers and non-NIH
awarding components offer the R03, but under their own definition of this research-grant
mechanism. Such specifics can be obtained by investigating Program Announcements or Re-
quests for Applications that are listed on the awarding components’ Web sites. R03 grants are
limited in terms of time and budget (currently up to $50K in each of 2 years) and are not renew-
able. Why? Because this research-grant mechanism is usually meant to be a stepping stone to
subsequent R01 funding. Although NIH is discouraging New/Early Stage Investigators from ap-
plying for an RO3, if you need to develop preliminary data in order to become competitive for a
subsequent R01, we recommend that you consider this grant mechanism (if the awarding com-
ponent you are targeting offers it). Properly written, i.e., as a stepping stone to a subsequent
RO1, use of the R03 grant mechanism can be an important and successful first step along the
RO1-sponsored continuum of research that follows.

3. R21 Exploratory/Developmental Grant (http://grants2.nih.gov/grants/funding/r21.htm). This
funding mechanism allows more time and money than an RO3, but, like the R03, is non-

renewable. Like the R03, some Institutes and Centers allow investigator-initiated R21s to a
Parent Announcement (http://grants.nih.gov/grants/guide/pa-files/PA-10-070.html). Like the
R03, the length of the Research Plan is restricted to 1 page for the Specific Aims section and 6
pages for the Research Strategy section. The budget and duration of support for R21s are
capped at $275K and 2 years, respectively. Preliminary data are not required. Again, in our
experience, regardless of what is specified in the Announcement, a moderate amount of pre-
liminary data (more than an R03 but less than what would be needed for an RO1) greatly in-
crease chances of success. The R21 research-grant mechanism most often has the purpose of
supporting high-risk (of failure) / high-impact research. In our experience, the most successful
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R21s are those that propose the least amount of investigation that is needed to prove a con-
cept, establish feasibility and/or remove risk that would otherwise undercut the competitiveness
of an RO1 proposal. In other words, this grant mechanism should also be written as a stepping
stone to an RO1, which is what would support subsequent definitive studies. That is why R21s
are not renewable. The purpose of the R21 grant mechanism becomes crystal clear when it is
combined with the R33 (a so-called Phase Il grant, which is the equivalent of an R01). This ap-
proach is used by the National Cancer Institute to more quickly reach definitive studies when
there is a significant component of risk. The applicant in essence writes two grant applications
at the same time — an R21 and an R33. The R21 describes the least amount of research that is
necessary to reduce the risk of failure and provides clear benchmarks that can be used by pro-
gram staff to corroborate that the applicant has been successful in doing so. The R33 describes
what will be done, once such risk has been removed. Both proposals are reviewed and ap-
proved for funding at the same time, but only the R21 is activated. As soon as the R21's
benchmarks have been reached, program staff can terminate the R21 and, without additional
review, immediately activate the R33, which then sponsors the definitive studies. The attraction
of this approach is that no time is lost between successful completion of the R21 and initiation of
subsequent definitive studies, as there would be if an R01 proposal had to be written as a sec-
ond step. As with the R03, NIH is discouraging use of the R21 grant mechanism by New/Early
Stage Investigators. However, if there is component of risk associated with your project that
you know will undermine an R01 application, we strongly recommend that you consider using
an R21 as a means of removing that risk. When written for the purpose the grant mechanism is
intended to have there is no question, in our opinion, that the R21 has a place in the application
process, even for New/Early Stage Investigators.

TIP: The R03 and R21 grant mechanisms can have a par-
ticularly important place strategically in responding to the
streamlining (‘triage’) of a prior submission — see chapter 5.

4. R15 Academic Research Enhancement Award (AREA) (http://grants1.nih.gov/grants/ fund-
ing/area.htm). The purpose of this mechanism is stimulation of NIH-supported research at edu-
cational institutions/units that provide baccalaureate and/or advanced training and are not cur-
rently major recipients of NIH grant support. Most of the awarding components at NIH support
the R15 grant mechanism. Each has its own set of objectives for this grant mechanism, how-
ever, which are listed at: http://grants1.nih.gov/grants/funding/area_objectives.doc. It is impor-
tant for applicants to consult these before developing an R15 proposal. Eligibility of units within
an institution is also an issue that must be considered, however
(http://grants1.nih.gov/grants/funding/ area ineligible.xls). For example, the medical school at
an institution may be ineligible because of extensive NIH research support, but other colleges
and schools on the same campus may be eligible. The Parent Announcement for investigator-
initiated R15s is (http://grants.nih.qov/ grants/quide/pa-files/PA-10-070.html). The Research
Plan for an R15 is limited to 1 page for the Specific Aims section and 12 pages for the Research
Strategy section. The budget and duration of support for R15s are capped at $300K and 3
years, respectively. Unlike RO3s and R21s, R15s are renewable. Thus, R15 applications can
and should propose small, complete research projects. They can be a stepping stone to a sub-
sequent RO1, but don’t have to be, because they are renewable. In other words, they can be
used to support a continuum of small complete research projects. In addition to scientific and
technical merit, R15s are also evaluated on the basis of what the award will do to: (i) strengthen
the recipient institution’s capacity to compete for future NIH research support, and (ii) to expose
undergraduate (preferably) and graduate/professional students to biomedical research.
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5. R34 Clinical Trial Planning Grant (http://grants1.nih.gov/grants/funding/r34.htm). Details
pertinent to this funding mechanism can be found in its Parent Announcement (http:/
grants.nih.gov/grants/guide/pa-files/PA-09-186.htmi#SectionlV). Only 7 of NIH's awarding com-
ponents support the Parent Announcement, and each of the 7 has its own view of what it will
support. Some of the other awarding components (NCCAM; NIAID; NIBIB; NCI; NIDCR;
NIDDK; NIEHS; NIGMS; NINR; NHLBI; NHGRI; NIMH NLM; NCRR., NINDS, NIDCD,
NCMHD, FIC) offer R34 planning support under their own program announcements. Regard-
less of the awarding component being targeted it is very important to consult the relevant Pro-
gram Officer before an R34 proposal is developed. Generally, the purpose of the grant mecha-
nism is to provide a stepping stone to a subsequent Phase Il clinical trial. That is why support
is currently capped at $100K for 1 year and renewal applications are not permitted. Basically,
the R34 exists to help investigators pull together all of the disparate parts that must be put in
place before a complex Phase lll trial can be proposed. The activities supported are primarily
logistical, conceptual and/or technical in nature, to include development of a detailed Manual of
Procedures. In other words, it is a Phase |ll ‘planning grant.” The grant mechanism is not
meant for the purpose of acquiring preliminary data or performing pilot studies that would be the
basis for a Phase lll clinical trial. The Research Strategy section of the Research Plan is limited
to 6 pages.

6. P01 Program Project Grant (http://grants1.nih.gov/grants/funding/ac search results.htm)

The purpose of this grant mechanism is to bring together three or more independent investiga-
tors around a common theme and shared resources. Key to success is unity and interdepend-
ence of the projects, each of which has to be of high quality. P01s usually support large groups
that undertake problems which are more complicated than a single individual could address.
Although not stated in the NIH description of the grant mechanism, in our experience Program
Projects should be written to reflect that they will demonstrably increase productivity of the par-
ticipating investigators over what would have been the case with each of them working inde-
pendently. Not all Institutes and Centers sponsor PO1s. Those that do sponsor this grant
mechanism offer their own version of it. It is critical, therefore, that applicants discuss their in-
tention to develop and submit a PO1 application with the relevant Program Officer before going
forward with such a proposal. P01 applications are almost always reviewed within the sponsor-
ing Institute/Center and not through the Center for Scientific Review.

All of the grant mechanisms described above, excepting the RO1, will be the subjects of sup-
plements to this Workbook. As noted in the Preface to this Workbook, many of the principles
and fundamentals of grantsmanship are transposable from the RO1 to the preparation of other
kinds of applications. There are specifics, however, that need to be considered in the develop-
ment of each. The supplements will address those specifics. In addition to the ones for re-
search granting mechanisms, supplements will be available for the preparation of Career De-
velopment (K) and National Research Service Award (NRSA) applications. [If you have an in-
terest in any of these research / training supplements, please watch for their announcement on
Grant Writers’ Seminars and Workshops’ Web site, www.grantcentral.com.




DEVELOPMENTAL STEPS FOR CHAPTER THREE:

1.

10.

11.

Understand that what you want to do is not necessarily what's important. What is impor-
tant is finding a program within NIH that wants to fund what you want to do.

Appreciate that review panels recommend the funding of grant applications. Program of-
ficials are the ones who fund grant proposals.

Identify the programmatic area within NIH that will be the target of your proposal.

Identify the Program Officer who is responsible for the programmatic area you will target.
Obtain his/her contact information from the NIH Web site.

Understand and appreciate that your Program Officer is an important ally and resource
in developing your grant proposal.

E-mail the Program Officer regarding your desire to “maximize the programmatic rele-
vance” of your idea/application.

Based on feedback you receive from the Program Officer refine your idea to maximize
its programmatic relevance.

Understand the differences between Parent Announcements, Program Announcements
and Requests for Applications. Appreciate that all applications to NIH must be made in
response to one of these.

Understand the purpose of each research-grant mechanism that you are considering for
your application.

Appreciate that, in spite of NIH's instructions to the contrary, R0O3s and R21s are most
often successful when accompanied by small or moderate amounts of preliminary data,
respectively.

Identify the research-grant mechanism that is most appropriate for your research project
and its stage of development.
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CHAPTER 4

INFLUENCE OF THE NIH REVIEW PROCESS ON WRITING
FOR SUCCESS

HOW TO WRITE FOR SUCCESS — COMPLIANCE REVIEW

As noted earlier, all grant applications submitted to NIH are received and distributed for review
by the Center for Scientific Review. Upon receipt, each application is given a compliance re-
view to ensure that it is responsive to the relevant instructions. Both automated (computer vali-
dation) and manual (NIH staff) reviews are conducted. If your application fails this initial
screening, it may be sent back to you without being reviewed. The decision to do so is not sub-
ject to appeal.

Obtain All of the Current Instructions. As the first step in the preparation of your proposal,
you must obtain the most current version of the SF 424 (R&R) Application Guidefor NIH and
Other PHS Agencies (hereinafter referred to as the ‘Application Guide’). The latest instructions
can be downloaded from http://grants.nih.gov/grants/funding/424/index.htm.

SSERVKES.
Be aware that there are instructions that are generic, i.e., that pertain to use @‘5"” “
of the SF 424 forms by any applicant. There are also agency-specific &
instructions. For PHS proposals, the latter instructions are denoted in the §
Application Guide by the logo of the Department of Health & Human % ‘
Services, which is reproduced to the right. These must be adhered to %
carefully, because they modify and/or supplement the generic SF 424 Qh%
instructions to make your proposal acceptable to NIH.

If you are responding to a specific solicitation (Program Announcement or Request for Applica-
tions) there will be additional instructions associated with it. These should be downloaded from
Grants.gov using the approach that is described in section 2.4.3 of Part | of the Application
Guide.

Format Specifications. There are several formatting instructions (section 2.6 of Part | of the
SF 424 (R&R) Application Guide) that must be adhered to or, in all likelihood, your application
will be returned to you. For example:

e Page Limits and Size: The length of the Research Plan is strictly regulated. There are
different limits for different research-grant mechanisms (e.g., 1 page for the Specific
Aims section of all R-series applications plus either 12 pages for the Research Strategy
section of R0O1s, R15s and R34s or 6 for R03s and R21s). Determine how long the
Research Plan can be for the research-grant mechanism you plan to use, because that
limit cannot be exceeded without risking rejection during the compliance review. Other
parts of the application that are restricted in length include the Introduction (no more
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than 1 page for all R-series resubmissions) and the Biographical Sketch (no more than 4
pages). All pages of your application must be 8.5 X 11 inches in single-column format.

o Typeface: There is no flexibility regarding the typeface that can be used in an NIH grant
application. It must be black and either Arial, Helvetica, Georgia, or Palatino Linotype.
We prefer Arial, which is the typeface used in this Workbook.

o Font Size: The required typeface must be 11 points or larger. Smaller font can be used
in figures, figure legends, graphs, diagrams, charts, tables and footnotes to tables. In
these places the only restrictions are that one of the allowed typefaces be used and that
the print be legible.

o Type Density and Line Spacing: There must be 15 or fewer characters and spaces per
linear inch, and line spacing must be 6 lines or fewer per vertical inch.

e Page Headers and Footers cannot be used. Page numbers will be system-generated
automatically when NIH concatenates your proposal.

e Color can be used in figures, but not for text. We recommend that, if you use color in
your figures, you choose shades that have distinct grayscale differences when printed in
black and white. When a color is referred to in the legend it should be followed by the
corresponding grayscale shade, e.g., dark blue (grayscale = black). This assures that
color differences can be interpreted even when a reviewer downloads and prints a figure
in black and white.

e Margins: While it is permissible to use a minimum of 0.5 inch for top, bottom, left and
right margins, we recommend that you use 1-inch margins for all uploaded text files, with
the exception of the Project Summary. It should have left and right margins of 0.5 inch
(see chapter 19 for the reason why). Wider margins are aesthetically more pleasing
and, therefore, more reviewer friendly. For the same reason, we recommend that you
open a line between each of your paragraphs.

HOW TO WRITE FOR SUCCESS - SCIENTIFIC AND TECHNICAL REVIEW

TIP: The bottom line in writing a successful proposal, regardless of
funding agency or discipline, is knowing how to identify the ‘hot but-
tons’ that are of importance to the targeted funding agency, and then
having the grantsmanship skills needed to ‘punch’ those buttons.

Your objective should be to create advocacy for funding your application, not only through the
quality of the science, but also by the way that you present the science. In our opinion, more
applications fail because of poor packaging and presentation of the proposed research than be-
cause of flawed science. How you write for reviewers makes a BIG difference, therefore. The
tip given above is an important part of the equation. The remainder of this chapter focuses on
some of the ways that you can optimize your grantsmanship.

N
(U8

=)

3

J




-—

Resources Available to You. There is a great deal of help available to you if you want to avail
yourself of it. NIH has many helpful hints and examples on its Web Site designed to help you.
Most of these can be found at http://grants.nih.gov/grants/new_investigators/resources.htm;
click on “Help with the Application Process.” For example, the National Institute of General
Medical Sciences (NIGMS) has on part of its Web site 25 “Tips for New NIH Grant Applicants”
(see http://www.nigms.nih.gov/Research/Application/Tips.htm). As another example, the Na-
tional Cancer Institute (NCI) offers a “Quick Guide for Grant Applications”
(http:deainfo.nci.nih.gov/EXTRA/EXTDOCS/gntapp.htm), which walks an applicant through the
preparation of an NIH proposal. The National Institute of Allergy of Infectious Diseases (NIAID)
offers tutorials (http://www.niaid.nih.gov/ncn/grants/default.htm) on how to write an application,
as well as examples of funded RO1s (http://www.niaid.nih.gov/ncn/grants/app/default.htm).
Other examples of funded grants can often be obtained by directly approaching the principal in-
vestigator directly. Simply go to the RePORTER database query form (http:/projectreporter.
nih.gov/reporter.cfm) and search for the kind of grant or contract you are interested in (e.g., one

of the Research series, such as R01, R03, R15, R21, etc.). To do so, select the activity code of
the grant mechanism, e.g., R01, in the dropdown for the “Activity Code:” field on the right side of
the form, the year(s) you want to query, and any other criteria that you want to use in your
search. After receiving the results of your query click on the title of each grant of interest. That
will bring up a page that is comparable to the one below. Note that the Principal Investigator's
e-mail address is at the left middle of the page (see arrow, below). Simply write the investigator

U, 8. entof Health & Human Services : ; S e ' £ www.hhs.gov

—

| GLOSSARY  FAQS | | LUNKS

Home > RePORTER > Project Information Font Size: = *

Project Information RALICTO SR OB | | EAORT0 SACH fesuts [ PRTversion T
DESCRIPTION [ oemns | RESULTS HISTORY SUB.PROJECTS
Project Humber: 1ROZHDOS7637-01 Principal Investigstor(s): ADAIR, LINDA S
Title: PREMATAL NUTRITION AND ADVERSE BIRTH OUTCOMES IN HIV-INFECTED Awardee Organization: UNIVERSITY OF NORTH CAROLINA CHAPEL HILL
WWOMEN IN MAL AV
Contact Pl Information: Other Pl Information:
Hame: LDAIR, LINDA S Not Appkcable
Email: inda_adnir@ounc edu
Title:
Organization: Congressional District:
UNIVERSITY OF NORTH CAROLIMNA CHAPEL HILL, Office of Sponsored Research, CHAPEL HILL, State Code: NC
NC 27599 District: 04
Other Information:
REATPA: REA-HD.07-001
Stuidy Section: IHDM Project Start Date: H.SEP-2007 Project End Date: 29-SEP-2010
Fiscal Year: 2007 Budget Start Date: 30-SEP.2007 Budget End Date: 29.SEP-2010

Administering Institutes or Centers:
EURICE KENNEDY SHRIVER NaTIONAL RISTITUTE OF CHLD HEALTH & HUMAN DEVELOFMENT

Home | Frequently Requested Reporis | Reports | Categorizal §)
Sibes Map

sp | Accessibity Stalement |

a note asking whether s/he would mind sharing a copy (or a partial copy) of his/her funded
grant. Indicate in your note that your purpose is to obtain an example of a successful applica-
tion of that kind, not to compete. Many investigators, especially those at your own institution,
will respond positively to such a request, in our experience.
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Hierarchical Formatting. Reviewers should be able to see at a glance what is subordinated to
what in a grant application. Again, this is another part of taking a reviewer-friendly approach.
We recommend that you choose a format and use it consistently throughout the text of your pro-
posal. One that we particularly like is a combination of different heading / subheading / sub-
subheading styles coupled with corresponding levels of indention. For example:

SECTION HEADINGS

Section headings are presented at the left margin entirely in bolded, capitalized letters.
The first line of each paragraph that is subordinated to a section heading is indented one tab.
Subsequent lines return to the left margin, as is shown here.

Subsection Headings
Subsection headings are in bolded italics, with the first letter of each main word
capitalized. The first line of each paragraph is indented two tabs, with subsequent lines return-
ing to the left margin.

Sub-subheadings
This level of subordination is indicated by putting the sub-subheading in
underlined italics. The first line of each paragraph is indented three tabs. Subsequent lines in
each paragraph return to the left margin, thereby preventing an expanse of white space from
developing as indentions progress to the right.

By adopting a system similar to the one shown, above, you make it easy for the reviewer to
grasp the relationships that exist in what you are presenting.

Apply Strategies Employed by Writers of Newspaper Articles. Newspaper writers are
taught to write in such a way that the reader will want to read what has been written. By con-
trast, reviewers have to read what is written in grant applications. The ideal application should
be written so cleverly and compellingly that it will convert its reviewers from a ‘have to’ to a ‘want
to’ mode. Some of the tricks and strategies used by newspaper journalists can effectively be
transposed to facilitate such a conversion.

e A newspaper headline is a conceptual distillation of the related article into the fewest
words that will inform the reader of the article’s content while, at the same time, it ‘hooks’
the interest of the reader and makes him/her want to read the article. Although we don't
have the exact equivalent of headlines in grant applications, we can apply the principle.
For example, the title of your proposal should have the characteristics of a headline. Itis
the first impression that your application will make on reviewers. It should immediately
generate interest in your proposal. The same holds true for your specific aims, section
headings and paragraph headings. They should be brief, informative, conceptual ‘head-
lines’ that will make the reviewer want to read what follows.

o The introductory paragraph in a newspaper article usually complements the headline as
a broad, conceptual overview of the content of the article. The headline and subordinate
headline, if there is one, is/are designed to ‘stop’ the reader and make him/her begin to
read the article. The first paragraph is designed to set the ‘hook’ embedded in the head-
line by increasing interest in the content of the article. We will apply exactly the same
approach, using introductory paragraphs in association with each major section and sub-
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section to increase interest in the details that follow. A common mistake made by grant
applicants, in our opinion, is that they bury reviewers too quickly in extensive detail.

o Paragraphing. Practically every sentence in a newspaper article is a new paragraph.
That is because newspaper journalists are taught to make each sentence a stand-alone
thought. Then, they are taught to present the stand-alone thoughts in an order that cre-
ates a progression of logic which leads readers through the newspaper article. We can't
paragraph each sentence in a grant application. But we can apply the same strategy:
every paragraph in your application should make one point and one point, only. The or-
dering of your paragraphs then helps to set up a progression of logic that leads the re-
viewer through your application. The ideal grant application, in our opinion, is one that
leads reviewers through it without them knowing that they are being led.

o Style of Writing. Newspaper journalists write with a simple, direct style that emphasizes
brevity and is easily read and comprehended. This approach is highlighted by one of
USA Today's commercials: “It's not the most words, just the right words.” This is so per-
tinent to the writing of grant applications that we have devoted the entire next section of
this chapter to developing an appropriate style of writing.

Adopt a Spare, Clear, Direct Style of Writing. Writing grant applications is not unlike writing
short stories. The similarity between the two genres is that, in each case, every component of
the ‘story’ must have a reason to be there and must be contained within a limited number of
pages. To achieve this, every word must be the right word and must relate meaningfully to its
neighbors. Every sentence must be crafted to convey exactly the message that you want it to
impart. Every paragraph must flow logically out of the ones that have preceded it, so that the
story builds clearly and vividly in the mind of the reader/reviewer. It takes time and effort to
write this way. However, there is no aiternative but to make the necessary investment, because
poorly written proposals are almost always preordained to fail. Why? Because reviewers rarely
will take the time to decipher badly written, unclear material.

The following considerations are ones that you should keep in mind. By doing so, you will avoid
many of the compositional mistakes that are made by unsuccessful proposal writers.

First, write in clear, simple declarative sentences. By doing so you will avoid hard-to-
understand, tortuous, syntactically difficult, compound sentences that go on forever. A reviewer
should be able to read from the first to the last word without having to re-read anything to un-
derstand it. Therefore, when you have the urge to use a comma and keep on writing, stop and
ask yourself whether it would be clearer to use a period, instead. Breaking things up into
smaller ‘bites’ increases comprehension and is, therefore, very reviewer friendly.

Second, brevity is saintly, especially in this era of the shortened Research Plan. Twenty-five
pages are no longer allowed for an RO1 or K-Award application. Approximately half that number
is now allowed. The same is true for other members of the R series: approximately half the
number of pages is allowed for the Research Plan. As noted earlier, writing succinctly by in-
cluding only what is absolutely necessary to make your points is essential. For example, the
first three sentences in this paragraph could be distilled, as follows, without losing anything of
value: ‘Second, brevity is saintly. Approximately half the number of pages is now allowed for
the Research Plan of R-series applications, compared to what was allowed in the past.’ That
revision cut 3.5 lines to slightly less than two. All of us are guilty of verbosity when we write.
That is no longer a luxury that can be afforded.



Third, avoid the use of clichés and ‘empty generalities.” These are words and statements that,
at first, look great, but when analyzed critically, convey little or nothing. For example, ‘The pro-
posed state-of-the-art research is expected to advance the field significantly.” What does the
cliché, “state-of-the-art,” mean in terms that a reviewer can objectively evaluate? What makes
the research “state-of-the-art?” What does “advance the field significantly” mean? That's a
good start, but it is meaningless to a reviewer unless additional explanatory detail follows. We
can't underscore enough that ‘Be specific!’ is one of the cardinal rules of good grantsmanship.
Specificity and precision are what build credibility with reviewers. Use of meaningless clichés
and generalities does the opposite.

Fourth, avoid the use of nouns as adjectives. This is a particularly prevalent problem among
writers of grant applications. Consider: ‘lower respiratory tract iron burden’ or ‘total parenteral
nutrition catheters.” What is actually meant in these two examples is ‘burden of iron in the lower
respiratory tract' and ‘catheters for use in administering total parenteral nutrition,” respectively.
It doesn’t add that much more text to make things maximally clear. The gain in understanding is
well worth it. As will be noted in detail later, the same comments can be made about the use of
non-standard abbreviations. You don't gain that much space. You do risk loss of comprehen-
sion. A related point pertains to compound adjectives (two or more words that modify another),
which should be hyphenated. Thus, no hyphen is needed when referring to someone as African
American. However, if you refer to an African-American patient, you should include a hyphen.

Fifth, avoid the use of ‘weak’ qualifying words, i.e., ones that unnecessarily convey doubt in your
ability to do something. By weak words we mean ones like: if (if we can do X, then we will be
able to do Y); try (we will try to overcome the problem that is caused by X); hope (we hope to
obtain Y); believe (we believe [pray?] that we can obtain X); might (we might be able to prepare
the antiserum); could/should (we could/should obtain); and may (we may be able to extend our
understanding to). In every one of these examples, the word ‘expect’ could have been substi-
tuted (e.g., we expect to obtain, instead of we hope to obtain). Use of ‘expect’ is a much more
positive and confident way of asserting confidence that you can do what you propose. Another
example is: ‘it is our conviction that we can ..." Both examples avoid the trap of guaranteeing an
outcome, as ‘will’ would, but leave little doubt in your ability to get the job done.

Sixth, the word ‘whether’ can create serious problems. Why? Because it always means
whether or [something else], even when used alone. Usually, it means whether or not. Just as
in the case of weak words, use of ‘whether’ can inadvertently cause doubt in the mind of a re-
viewer. Therefore, the next time that you find yourself about to use ‘whether [or not],’ try ‘the ex-
tent to which’ as a substitute. ‘Whether or not’ is black and white, one way or the other, yes or
no. ‘The extent to which’ ranges from 0 to 100%. Thus, the use of this phrase can avoid the
problem of ‘not’ (i.e., failure) being the only alternative outcome.

Seventh, make certain that you use the correct word when there is a choice between two that
are closely similar in spelling and/or meaning. Words that are commonly misused by applicants
include: affect vs. effect; alternative vs. alternate; because vs. since; complement vs. compli-
ment (complementary vs. complimentary); led vs. lead; principal vs. principle; rationale vs. ra-
tional; and which vs. that. If you need to do so, consult a dictionary or style manual to make
sure that you use these (and others like them) correctly. This suggestion also pertains to use of
singular and plural forms of the same word. Examples of words that are commonly misused in
this way include: data (plural) vs. datum (singular); sera (plural) vs. serum (antisera vs. antise-
rumy); criteria vs. criterion; media vs. medium; and phenomena vs. phenomenon. Use of the cor-
rect word can make a big difference in the clarity of your writing and, equally important, can in-
fluence how your attention to detail is perceived by a reviewer.
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THE NIH REVIEW PROCESS SHOULD INFLUENCE HOW YOU WRITE

Recommendation. View the very helpful presentations that NIH has provided
at http://enhancing-peer-review.nih.gov/application changes video.html, which
are designed to familiarize applicants with the new approach to review of grant
applications. They include: ENHANCING PEER REVIEW: What Applicants
Need to Know (slides and text transcript), Overview of Peer Review Enhance-
ments, and What Reviewers Need to Know. To keep abreast of future en-
hancements of peer review, become a member of the Enhancing Peer Review
LISTSERYV: hitps:/list.nih.gov/cgi-bin/'wa?SUBED1=enhancingpeerreview&A=1.

While your proposal will ultimately be funded by one of NIH’s Institutes, Centers or Offices, it will
first be evaluated by a review panel (i.e., a Scientific Review Group or, as most review panels at
NIH are called, a ‘study section’) for scientific and technical merit. Thus, the application must be
written to appeal to the panel members, who will be the ‘consumers’ of the grant application that
you create. Your proposal will be read by individuals who are assigned this task by panel's
Scientific Review Officer (SRO), usually in collaboration with its Chairperson. In most cases,
three persons — a primary, secondary and tertiary reviewer — will be assigned to review your ap-
plication. Their job will be to identify the strengths and weaknesses of your proposal. The pri-
mary reviewer will usually be the person on the panel who is judged by the SRO to be the most
qualified to review your application. If not an expert on the subject you are proposing, s/he will
be close. The secondary reviewer will be the next most knowledgeable person, and so on.

Become Aware of How Study Sections Operate. Understanding the NIH review process is
very important to your success. A videotape of a mock study section meeting can be
downloaded from http://www.csr.nih.gov/Video/Video.asp. We strongly recommend that you
view it after it has been updated to reflect the new approach, because viewing this videotape will
give you a very good impression of what goes on during the meeting of a study section. Under-
standing the process and knowing what panel members have to contend with will help you to
make your application more reviewer friendly.

Understand the Criteria Reviewers Must Use. Applications are evaluated for scientific and
technical merit using (1) a set of five core review criteria (a reviewer must address and score
each one in preparing his/her critique — see below); (2) an overall impact score (see
http://grants.nih.gov/grants/quide/notice-files/not-od-09-025.html); and additional, unscored cri-
teria that are applied, as applicable.

1. Core Review Criteria. Five mandatory core review criteria are used to evaluate appli-
cations. They were updated in December 2008 and include the following:

a. Significance: Does the project address an important problem or a critical barrier to
progress in the field? If the aims of the project are achieved, how will scientific
knowledge, technical capability, and/or clinical practice be improved? How will suc-
cessful completion of the aims change the concepts, methods, technologies, treat-
ments, services, or preventative interventions that drive this field?”

b. Investigator(s): “Are the PD/PIs, collaborators, and other researchers well suited to

the project? If Early Stage Investigators or New Investigators, do they have appropri-
ate experience and training? If established, have they demonstrated an ongoing re-
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cord of accomplishments that have advanced their field(s)? If the project is collabora-
tive or multi-PD/PI, do the investigators have complementary and integrated exper-
tise; are their leadership approach, governance and organizational structure appropri-
ate for the project?”

c. Innovation: “Does the application challenge and seek to shift current research or
clinical practice paradigms by utilizing novel theoretical concepts, approaches or
methodologies, instrumentation, or interventions? Are the concepts, approaches or
methodologies, instrumentation, or interventions novel to one field of research or
novel in a broad sense? Is a refinement, improvement, or new application of theoreti-
cal concepts, approaches or methodologies, instrumentation, or interventions pro-
posed?”

d. Approach: “Are the overall strategy, methodology, and analyses well-reasoned and
appropriate to accomplish the specific aims of the project? Are potential problems, al-
ternative strategies, and benchmarks for success presented? If the project is in the
early stages of development, will the strategy establish feasibility and will particularly
risky aspects be managed? |If the project involves clinical research, are the plans for
1) protection of human subjects from research risks, and 2) inclusion of minorities and
members of both sexes/genders, as well as the inclusion of children, justified in terms
of the scientific goals and research strategy proposed?”

e. Environment: “Will the scientific environment in which the work will be done contrib-
ute to the probability of success? Are the institutional support, equipment and other
physical resources available to the investigators adequate for the project proposed?
Will the project benefit from unique features of the scientific environment, subject
populations, or collaborative arrangements?”

Of the five evaluative criteria, Significance is the most important, in our opinion. Even if there
were all the money in the world, who would want to invest any of it in a project that lacks signifi-
cance? That is why it is so necessary to invest the up-front effort that is required to generate an
idea that will make a vertical difference in your field, once it has been acted upon.

2. Overall Impact Score. Overall impact is the second (and, in our opinion, the most im-
portant) means of assessing scientific and technical merit. According to NIH's referenced URL,
above, it reflects reviewers’ assessment of the likelihood for the project to exert a sustained
powerful influence on the research field(s) involved. It is not necessarily the arithmetic mean
of the five core-criteria scores, nor should it be considered a sixth core criterion. It encom-
passes the five core review criteria, which are unequally weighted, plus any additional review
criteria (as applicable for the project proposed). “Likelihood” is assessed primarily on the ba-
sis of the Investigator(s), Approach and Environment core criteria, while “sustained powerful
influence” is assessed primarily on the basis of Significance and Innovation.

3. Additional, Unscored Criteria and Considerations. The following will be considered,
when applicable, in the evaluation of scientific and technical merit but will not be scored: Protec-
tions for Human Subjects; Inclusion of Women, Minorities, and Children; Vertebrate Animals;
and Biohazards. When applicable, the following additional considerations will also influence
evaluation of your proposal, but not in terms of assigning the overall impact score: applications
from foreign organizations, select agents, resource sharing plans, and budget / requested pe-
riod of support.
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Understand the Scoring System Used to Evaluate Your Proposal. For details, refer to:
http://grants.nih.gov/grants/peer/quidelines general/scoring system and_procedure.pdf. Each
f your assigned reviewers will be required to give a score to each of the five core review criteria
using a range of 1-9. S/he will do this before the meeting without discussion with other as-
signed reviewers. As is illustrated in the table, below, the format of the proposal is designed to
help reviewers find the information that they need to make such judgments. This is a very impor-
tant point to remember when writing your proposal.

RELATION OF SECTIONS OF PROPOSAL TO REVIEW CRITERIA

REVIEW CRITERION RELATED SECTION OF PROPOSAL
Significance Resear;h Strategy: _
Significance subsection
Investioator(s Biographical Sketch:
gator(s) Personal (Well-Prepared) statement
Innovation Research Strategy: .
Innovation subsection
Research Strategy:
Approach gy
Pl Approach subsection
Environment Facilitie§ & Other Resoun:es:
Environment subsection

In an effort to standardize and maximize the quality of critiques by individual reviewers, NIH now
provides critique templates and guidelines on how to use them for each grant mechanism (see
http://grants.nih.gov/grants/peer/reviewer guidelines.htm). We have reproduced the template
for R-series applications at the end of this chapter. Note that the reviewer is required to formu-
late his/her critique on the basis of strengths and weaknesses. Second, the title of each core
criterion on the template is a hyperlink to the related definition for it, thereby allowing reviewers
to optimize the relevance of their comments. Another important innovation that contributes to
standardization of critiques is “clustering” (grouping together) of New/Early Stage Investigator
RO1 applications for review at the beginning of the meeting. Doing so helps to ensure that stan-
dards appropriate to the review of established investigators’ proposals will not be applied to the
evaluation of those from New/Early Stage Investigators.

Only assigned reviewers rate each of the review criteria; other members of the panel do not.
Each assigned reviewer's numerical ratings will appear in the Summary Statement at the begin-
ning of his/her critique. This provides you with the opportunity to see at a glance (1) where your
application’s greatest strengths and weaknesses were, and (2) what the range of opinion on
each criterion was among the assigned reviewers.

Each assigned reviewer is also required to give a preliminary impact score to your application
before the meeting, again using a scale of 1-9. These preliminary impact scores will be used by
the SRO to rank applications with respect to how they will be considered at the review-panel
meeting. Those in the upper half of the rank order will be discussed, along with any in the lower
half that are singled out by reviewers The remainder in the lower half will be streamlined (i.e.,
triaged; see discussion of Streamlined Review later in this chapter).

Applications that are discussed at the meeting will be assigned a final impact score (1-9) by
each member of the panel (excluding any member who has a conflict of interest). The overall
impact score for your application, which you receive as part of your Summary Statement, will be




the average of these secret-ballot votes multiplied by 10. Thus, the best overall impact score is
10 and the worst 90. Only applications discussed and voted on at the meeting receive an over-
all impact score, i.e., applications that are streamlined (‘triaged’) do not.

For standardization purposes NIH has created a set of adjectival descriptors that reflect specific
numerical scores (see table, below). Such adjectives connote various levels of strength/weak-
ness, which, in turn, relate to level of impact (taken from NIH's Guidelines to Reviewers at
http://grants.nih.gov/grants/peer/quidelines general/scoring_system_and procedure.pdf).

1 Exceptional Excepticnally strong with essentially no weaknesses
High 2 Qutstanding Extremely strong with negligible weaknesses

3 Excellent Very strong with only some minor weaknesses

4 Very Good Strong but with numerous minor weaknesses

Medium 5 Good Strong but with at least one moderate weakness

6 Satisfactory Some strengths but also some moderate weaknesses

7 Fair Some strengths but with at least one major weakness
Low 8 Marginal A few strengths and a few major weaknesses

a Poor Very few strengths and numerous major weaknesses

Non-numeric score options: NR = Not Recommended for Further Consideration,
DF = Deferred, AB = Abstention, CF = Canflict, NP = Not Present, ND = Not Discussed

Minor Weakness: An easily addressabile weakness that does not substantially lessen impact

Moderate Weakness: A weakness that lessens impact

Major Weakness: A weakness that severely limits impact

Depending on the funding opportunity, decisions to make an award are based on either the
overall impact score or the percentile rank of your application in comparison with other applica-
tions. Overall impact score is used in situations where variability in scoring, panel to panel, is
not a consideration, e.g., when the award of funding is based on the one-time-only meeting of a
single panel. Percentiling (http://www.niaid.nih.gov/ncn/grants/cycle/part10.htm#e) is used to
award funds when there is likely to be variability in how overall impact scores are assigned. The
need to do so stems from the fact that applications reviewed by various standing study sections
compete for the same pool of money. Each study section has its own ‘personality.” Some are
very tough, while others are relatively easy and assign many low scores. Thus, were funds to
be awarded only on the basis of the overall impact score, most awards would go to applications
that were reviewed by ‘easy’ panels. It is necessary, therefore, to normalize raw overall impact
scores to minimize differences between the various panels. To do so, a distribution of overall
impact scores is created for the current and last two meetings. The 10th percentile on the dis-
tributions would be closer to equivalency, for example, than the raw, overall impact scores
would be.

Because the current approach to scoring applications has a tendency to produce ‘ties,’ i.e., the
same final impact score or percentile rank, Program Staff at the awarding unit apply additional
criteria to break such ties and make their funding decisions — for example, mission relevance.
One of the most important of these additional criteria is ‘portfolio balance’ — how already-funded



3

grgnts in their portfolio are distributed across the range of their priorities. This fact reflects why
it is so important to determine, up front, how your idea relates to the priorities of the Insti-
tute/Center that you plan to target (see chapter 3).

Streamlined Review. When Harold Varmus was Director of NIH his concern that too much
time was being spent at review-panel meetings discussing non-competitive applications was
acted upon. The solution that he and his colleagues implemented was to eliminate from discus-
sion applications that were deemed at a given meeting to be in the lower half, competitively
speaking. As noted above, this is now done by ranking the proposals, from best to worst, be-
fore the meeting based on the preliminary impact scores of the assigned reviewers. Eliminating
non-competitive applications effectively doubles the time that can be spent at a meeting dis-
cussing the applications in the upper half that actually have a chance of being funded.

As noted above, applications discussed and voted on at the meeting receive a final overall im-
pact score. Assigned reviewers’ preliminary impact scores are not reported to the applicant for
either discussed or streamlined (‘triaged’) applications. The latter receive only the scores the
assigned reviewers gave to the five core criteria.

The primary objective of this Workbook is to get its readers funded on their first try. However, in
these highly competitive times, that isn’t realistic. The secondary objective, therefore, is to help
applicants avoid triage. As you will see in chapter 5, triage puts the applicant at a serious dis-
advantage when resubmitting a proposal.

Review of New Investigators’ Grant Applications. You qualify as a New Investigator by
NIH's definition if you have never served as a Program Director/Principal Investigator on a PHS-
supported research project other than an R00 (Pathway to Independence Award), RO3 (Small
Research Grant), R15 (Academic Research Enhancement Award [AREA grant]), R21 (Explora-
tory / Developmental Grant), R34 (Clinical Trial Planning Grant), R36 (Dissertation Award), R55
(Shannon Award), R56 (NIH High-Priority, Short-Term Project Award), SC2 or SC3 (Competitive
Research Pilot Projects) or any Fellowships (F series awards) or mentored K Awards (K series
awards). Instrumentation, construction, education, health-disparity endowment grants and
meeting awards are also exempt. Historically, this definition did not prevent established investi-
gators who were applying to NIH for the first time from representing themselves as New Investi-
gators. For that reason, and for the purposes of reducing prolonged periods of postdoctoral
training and improving the chances of true New Investigators for RO1 funding, NIH created a
new subcategory of New Investigator in 2008, called an Early-Stage Investigator (ESI). This
subclass is defined as anyone who meets the original definition of a New Investigator AND who
is within 10 years of either their terminal research degree or of their medical residency. The pe-
riod of eligibility can be extended to accommodate investigators whose careers have been inter-
rupted by such things as medical problems, military service or pressing family-care responsibili-
ties (http:/grants.nih.gov/grants/quide/notice-files/INOT-OD-09-034.html). NIH’s intent in creat-
ing the ESI subclass is to ensure that career stage is considered more effectively than it has
been in the past at the time of review and award. :

To qualify as an ESI information regarding date of completion of the terminal research degree or
medical residency must be entered in the individual's eRA Commons personal profile (https:/
commons.era.nih.gov/icommons). The submission system will automatically assess ESI eligibil-
ity thereafter. In other words, no longer is there a “New Investigator” check box in the applica-
tion. When a multiple PD/P!| proposal is submitted, all of the PDs/Pls must be eligible in order to
claim ESI status for the application. Once an ESI competes successfully for his/her own R01,
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eligibility as a New Investigator/ESI is lost, even if the individual is still within the 10-year post-
degree/residency window.

The value in being an ESI stems from the fact that reviewers are instructed to put more empha-
sis on the research that is proposed and less on the individual’s track record. To help reviewers
apply this mandate and, thereby, increase the likelihood that ESIs will be funded at the RO1
level, ESI RO1 proposals will be clustered for review at the beginning of the meeting. This step
is intended to overcome the problem of reviewers forgetting to apply appropriate, New Investi-
gator criteria when such applications were interspersed with those of established investigators.
This approach will not be taken for other grant mechanisms in the R series, such as the R03
and R21.

If you qualify as a New Investigator, there are additional ‘hot buttons’ that you should punch,
compared to what an established investigator would do. For example, you should stress the
feasibility of the approach in your hands when you write your Research Plan. You should make
certain that you underscore in the Personal Statement of your Biographical Sketch (chapter 12)
that you are independent in your current position, and that the quality of your training is com-
mensurate with a career in biomedical research. Finally, the issue of space / time for research
should be emphasized in the Facilities & Other Resources section (chapter 15).

Identify the Most Qualified Review Panel for Your Proposal. Unlike most granting agencies,
NIH gives you the opportunity to recommend which study section should review your applica-
tion; you will do so in the Cover Letter component. There are four different kinds of study sec-
tions that are managed by the Center for Scientific Review (http://www.csr.nih.gov/ committees/
rosterindex.asp): (1) regular standing study sections and continuing special emphasis panels;
(2) fellowship study sections; (3) SBIR/STTR study sections; and (4) special emphasis study
sections that meet for one time only. The first of these four categories will usually be the one to
select.

If you are not already certain which study section would be most appropriate for the review of
your application, there are three different approaches that can be taken to identify it. The first is
to use the RePORTER database. Enter the names of researchers into the RePORTER Query
Form (http:/projectreporter.nih.gov/reporter.cfm) who have been active in the area over the last
10 years. This will produce a list of their funded grants. By clicking on the title of a grant you
will bring up its “Description” page, which will be similar to the one shown at the top of the next
page. Click on the “Details” tab at the top, next to one titled “Description.” In the left column of
that page appears (see bottom figure on the next page) you will find the acronym of the review
panel that recommended funding that grant (arrow). If most of the applications that are similar to
the subject of your proposal were reviewed and recommended for funding by the same one or
two study sections, they are almost surely the ones that are most applicable to your needs, as
well.
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Confirm this by going to http://www.csr.nih.gov/ Roster proto/sectionl.asp and then scrolling
down the list of study sections until you come to the appropriate identifying acronym in the left

column. Clicking on that panel’s title in the center column will bring up its subject charge, as is
illustrated in the figure, below. If you can't find the acronym listed in the left column it is proba-
bly because the related study section was eliminated / consolidated with another during a prior
reorganization of NIH’s peer-review panels.

The Hemostasis and Thrombosis [HT] Study Section reviews applications involving basic and applied aspects
of the blood and vascular elements associated with hemostasis, thrombosis, and interactions with
vasculature. Studies using cellular, biochemical, biophysical, immunological, genetic, pharmacological and
molecular biological approaches to define normal and pathological processes are reviewed. Specific areas
covered by HT study section:

0 Mechanisms of hemostasis: blood coagulation, structure/function of coagulation proteins, congenital and
acquired bleeding disorders; gene therapy for treatment of hemostatic disorders.

8 Mechanisms of thrombolysis/fibrinolysis: fibrin structure; regulatory mediators including activators and
inhibitors.

0 Piatelet biology: adhesion, aggregation, secretion; signal transduction mechanisms; platelet turnover;
megakaryocyte biology; integrin receptor biology; platelet interactions with endothelial celis and
leukocytes, congenital platelet disorders.

0 Thrombosis: venous and arterial; rheology; inflammatory cytokines; mechanisms of atherothrombosis;
tissue factor expression; congenital risk factors, diagnosis and pharmacologic intervention.

0 vascular biology: vessel wall interactions with the formed blood elements, including pro- and anti-
coagulant functions, expression of tissue factor, matrix proteases, and soluble angiogenic factors from
blood.

Study Sections with most closely related areas of similar science listed in rank order are:

Erythrocyte and Leukocyte Biology [ELB]

Macromolecular Structure and Function A Study Section [MSFA]
Macromolecular Structure and Function B Study Section [MSFB]}
Macromolecular Structure and Function C Study Section [MSFC]
Macromolecular Structure and Function D Study Section [MSFD]
Macromolecular Structure and Function E Study Section [MSFE]

Second, use the list of related study sections that you will find beneath the subject charge for
each study section you identified using the above-described primary approach (see those listed
above). They will be rank ordered from most to least related. You should check each to deter-
mine whether or not it offers a better match with the subject of your application.

A third approach is to use the search engine that is located at http://cms.csr.nih.gov/PeerReview
Meetings/CSRIRGDescriptionNew. Type the subject of your projected proposal into the window
beneath “IRG / Study Section SEARCH:” using MESH search terms. First try “Exact Match.” If
that doesn't yield anything switch to the search mode that is titled “Synonym Search.” For ex-
ample, when “Macrophage” is typed into the search window with “Exact Match” checked no
matches are found. When the same search is done with “Synonym Search” checked the follow-
ing alternative search terms are suggested: “Macrophages;” “Macrophages, Monocyte Derived;”
“‘Bone Marrow-Derived Macrophages;” and “Monocyte-Derived Macrophages.” When the box
next to each of these suggestions is checked the term related term is added to the search win-
dow. When “Go” is then clicked, two Integrated Review Groups are suggested, “Vascular and
Hematology IRG” and “Musculoskeletal, Oral and Skin Sciences IRG.” If, as in this case, no
specific study section is suggested you must examine each of the study sections under each
cluster to determine which is the most applicable to your needs.
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Characterize the Potential Reviewers of Your Application. For each panel considered you
should view not only the subject charge but also the range of expertise represented by its mem-
bers. NIH allows you to know who sits on the various panels. Almost no other agency is so ac-
commodating. NIH reviewers are appointed for terms of 4 years, each. Thus, when you look at
each study-section roster, at the worst, 75% of those individuals will likely be sitting at the table
when your application is reviewed. The 25% who may have rotated off the panel (Reviewers do
so on June 30 of each year; the year in which a reviewer will leave appears to the right of
his/her name.) will be replaced by reviewers who have equivalent expertise. Continuing with the
example, above, by clicking on the HT acronym for the study section in the left column and then
clicking the “View Roster” hyperlink you will bring up the roster of its members. For example:

HEMOSTASIS AND THROMBOSIS STUDY SECTION
Center For Scientific Review
(Terms end 6/30 of the designated year)
ROSTER

CHAIRPERSON

ABRAMS, CHARLES S., MD, (10)

PROFESSOR

DIVISION OF HEMATOLOGY AND ONCOLOGY
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE
PHILADELPHIA, PA 19104

MEMBERS

BERKNER, KATHLEEN L., PHD, (11)

STAFF

DEPARTMENT OF MOLECULAR MEDICINE
CLEVELAND CLINIC LERNER RESEARCH INSTITUTE
CASE WESTERN RESERVE UNIVERSITY
CLEVELAND, OH 44195

DEGEN, JAY L., PHD, (11)

PROFESSOR OF PEDIATRICS

DIVISION OF DEVELOPMENTAL BIOLOGY

CINCINNATI CHILDREN'S HOSPITAL MEDICAL CENTER
CINCINNATI, OH 45229

DIPAOLA, JORGE A., MD, (13)

ASSOCIATE PROFESSOCR OF PEDIATRICS AND GENETICS
UNIVERSITY OF COLORADO - DENVER

AURORA, CO 80045

DONG, JING-FEI, MD, PHD, (11)
PROFESSOR

DEPARTMENT OF MEDICINE
BAYLOR COLLEGE OF MEDICINE
HOUSTON, TX 77030

Some of the individuals you will know of — or even know personally — because their research ar-
eas are close to yours. Most, however, will not be known to you. But now you have their
names and institutions. Run a PubMed search (http://www.ncbi.nlm.nih.gov/entrez/query.fcqi)
on any of its members with whom you are unfamiliar. Also, identify each individual's current
NIH funding by using his/her name to probe the RePORTER database. Making these searches
will give you each individual's specific expertise, allowing you to better understand the ‘con-
sumer group’ that will be sitting in judgment of your proposal. The information you obtain in this
way will help you write your application to be maximally appealing to members of the targeted
panel.




A second reason you make this analysis is to assure that, even though the targeted panel is the
most appropriate one, there isn’t a kind of expertise that is missing, without which your applica-
tion could not be reviewed fairly. If you discover that there is such a lack, you should, first, jus-
tify in the Cover Letter component why the study section you have chosen is the most qualified
to review your application. A second part of the Cover Letter should then point out that, even
though this is the most qualified panel, a kind of expertise is missing without which your pro-
posal cannot be reviewed fairly. Then, request that an ad hoc (temporary) reviewer be added to
the panel for the purpose of evaluating your application. If you adequately justify such a re-
quest, it will almost always be granted; NIH is very committed to making sure that applications
are reviewed fairly. You should also follow up your Cover-Letter request with a call to the Sci-
entific Review Officer, once you have received your assignment.

A third reason that you analyze the membership of the targeted study section is to eliminate
anyone who you think would review your proposal unfairly. If you find that such a person is
there, you are encouraged to point that out, with justification, in your Cover Letter component.
The Cover Letter is never seen by the reviewers, so you don't have to worry about offending
anyone who is named. Regardless, your justification shouldn’t hang out any ‘dirty laundry.’” All
you have to write is that the person is a close competitor. You should also name individuals
with a conflict who are not permanent members of the study section, just in case either a tempo-
rary member is needed to stand in for a permanent member or outside, written opinions are
sought by the SRO.

A final reason for determining who will be sitﬁng on the review panel is to assure that the work
of any member of the study section who has contributed to your subject area is included when
the literature for your proposal is reviewed.

TIP: After your application is submitted it will be assigned by the Division of Re-
ceipt and Referral to an Institute(s) or Center(s) and a scientific review group. If
you disagree with any of these assignments you should immediately contact the
SRO of the review group to which your application has been assigned. S/he can
be identified either by referring to your eRA Commons account or by looking up

the review group at either http://www.csr.nih.gov/Roster proto/sectionl.asp or,

occasionally, http://www.csr.nih.gov/Roster proto/allother sep.asp. In either
case, when the SRO’s name is clicked on it will set up an e-mail message to

him/her. Alternatively, call the Division of Receipt and Referral at 301/435-0715

Two Audiences on the Scientific Review Group

KEY POINT: You must appreciate that you are writing your proposal for two distinctly dif-
ferent audiences: 1) your assigned reviewers and, 2) everyone else on the panel.

It is an unfortunate fact that reviewers read the proposals to which they are assigned. Rarely do
they do much more than glance at other proposals at the meeting until they come up for review.
Thus, review panels consist of two audiences: a minority audience — the primary, secondary and
tertiary reviewers who are assigned to review your proposal — and a much larger audience —
everyone else on the panel. Members of the minority group will have read every word of your
proposal. Members of the majority group, each of whom has an equal vote on the fate of your
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proposal, will be relatively / completely ignorant of its content until the very moment that it
comes up for review at the meeting. Because each member of the panel - i.e., both assigned
and unassigned reviewers — has an equal vote, it is absolutely critical that you write your pro-
posal in such a way that members of the majority group can become just as enthusiastic about
your proposal as your assigned reviewers will be.

At the meeting (see http://www.csr.nih.gov/Video/Video.asp), the primary reviewer — your princi-
pal spokesperson — will present your application orally to the rest of the panel. S/he will de-
scribe what you propose to do and then follow with his/her critique. The secondary and tertiary
reviewers will then present anything about the application that was not described by the primary
reviewer and offer their critiques. While these oral presentations are being made, the remaining
members of the study section — the ones who haven't seen your grant application before it
comes up for review at the meeting — will be trying to ‘catch up,’ so that they can make an in-
formed vote in the 15 or 20 minutes they have to invest in your application. To become in-
formed they will be doing two things: listening to the oral presentations of your three assigned
reviewers and, at the same time, they will be reading parts of your application in an effort to cor-
roborate or refute what they are hearing. That is why the parts they will read — the Project Sum-
mary/Abstract, the Specific Aims section, and the Significance and Innovation subsections of
the Research Strategy section — must be written in such a way that they can be comprehended
by the reviewers while someone is talking to them at the same time. The strategies for doing so
are covered in later chapters that are devoted to those parts of your application.

Requesting Assignment to More Than One Awarding Component. |f the subject of your
proposal has relevance to the missions of two or more of NIH's Institutes and Centers, you can
request that your application be assigned to more than a single awarding component. You
should provide justification for your request using the Cover Letter component. Primary as-
signment should be requested to the part of NIH that is most relevant to the subject of your pro-
posal. Should that entity decide not to fund your application, if the Center for Scientific Review
has honored your request for two or more assignments, your proposal will automatically be sent
to the other awarding components for consideration there. In other words, you get more than a
single chance at funding. For this reason, if you have a so-called cross-cutting subject, you
should definitely make a request for multiple assignments in your Cover Letter.

DEVELOPMENTAL STEPS FOR CHAPTER FOUR:

1. Obtain and read all of the instructions that are pertinent to the preparation of your appli-
cation. Read them thoroughly several times.

2. Obtain the current Adobe B SF 424 forms from the Funding Opportunity Announcement
to which you will be responding. If your application will be an unsolicited one you should
obtain the forms from the relevant “Parent” announcement (http:/grants.nih.gov/grants/
quide/parent _announcements.htm).

3. Understand that you will have to pass an initial compliance review and all that it entails
before your application will be reviewed for scientific and technical merit.

4. Understand the formatting requirements for NIH applications that pertain to typeface,
font size, type and line density, margin widths, and the various sections and subsections
that required in the application.

5. Develop a hierarchy of headings, subheadings, sub-subheadings, etc. for your applica-
tion that will allow reviewers to discern at a glance what is subordinated to what.

6. Become proficient at applying the strategies that are used by newspaper journalists to
make readers want to read what they write.
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11.

12.
13.
14.
15.

16.

Appreciate the importance of grantsmanship — the packaging and presentation of your
idea and the related research — in developing advocacy for funding your proposal.
Concentrate on developing a clear style of writing that emphasizes brevity and ease of
comprehension.

Take full advantage of the resources that are available to you through the NIH Web site.

. Download and view NIH’s videotape of the meeting of a mock study section. Under-

stand how reviewers approach review, including the template that they are required to
use in formulating their critiques.

Know the definitions of New and Early Stage Investigators and whether or not you qual-
ify as either one of these. Update your eRA Commons profile to include the date of
completion for your terminal research degree and/or medical residency.

Understand the review criteria for NIH grant applications and what parts of the grant ap-
plication are most relevant to them.

Know how applications are scored by reviewers and how the percentile rank of your pro-
posal (if applicable) is derived.

Identify the most qualified study section for review of your proposal.

Investigate the scientific backgrounds of the members of the panel you have identified,
using both their publications (PubMed database) and the abstracts of their current NIH
grants (RePORTER database).

Understand the concept that review panels consist of two audiences and appreciate
what that means with respect to the way that your application must be written.
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EXAMPLE OF TEMPLATE-BASED R01 CRITIQUE
(Provided to reviewers by NIH)

Application #: 1R01HL123456-01

Principal Investigator(s): Doe, Jane

Overall Impact

Overall Impact Please limit text to % page

Strengths
¢ High potential impact in clinically important area of safe blood transfusion.
e Highly qualified investigators with complementary expertise ensure likely success.

¢ Novel application of incident reporting methods now in use in other fields could lead to
improved public confidence in blood supply.

e The study will bring a rigourous, systematic approach to the current error reporting
process, which is empiric and lacking in evaluation.

Weaknesses

e Lack of representation of non-academic transfusion medicine practitioners may make
incident reporting less effective in non-academic hospital setting.

e Not enough time is allotted for aim one work and aims two and three too dependent on
success of aim one work lessens confidence that work can be successfully completed.

Scored Review Criteria

1. Significance Please limit text to %4 page

Strengths

e An effective incident reporting system should greatly increase confidence of the public in
safety of the blood supply.

e Models developed for other error-critical fields have been effectively adapted in the
development of an incident-reporting system for transfusion medicine.

¢ ldentifies and incorporates limited and appropriate range of human error patterns—will
be easily transferable to practice.

e Could be generally applicable to understanding influence of incentives/disincentives on
behavior. .

Weaknesses

¢ Premise that human error follows limited range of patterns in diverse situations may not
hold true.

e Unclear how incident reporting system would be utilized to reduce human error.

e Unclear whether public perception or clinical need is target of model application.
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2. Investigator(s) Please limit text to ¥4 page

Strengths
e Investigators are well recognized for their expertise in blood banking.
e The PI has a strong publication record in field of HIV analysis in the context of blood

transfusions.
o Collaborators have expertise in error-critical fields and are complementary in expertise to
Pl
Weaknesses

e Levels of effort propsed by investigators are unlikely to be sufficient for scope of project,
raising doubts that goals will be accomplished.

e There is not sufficient expertise in the area of transfusion medicine. Research plan
would benefit from input from someone with expertise in collection & transfusion in non-
academic hospital setting.

3. Innovation Please limit text to 4 page

Strengths

e Adaptation of incident reporting systems used in other error-critical fields (aviation,
nuclear power, anesthesiology) to transfusion medicine is highly innovative.

e Use of positive reinforcement to address disincentives associated with self reporting of
errors.

Weaknesses

4. Approach Please limit text to ¥4 page

Strengths
e The experiments are well designed with appropriate controls proposed.
* Potential problems are anticipated and alternative approaches are presented.
e Conceptual framework for the entire project is well developed and supported.

e Use of ubiquitous computer platform to manage information is sound and generates
confidence in the potential expandability of the system across the country.

Weaknesses
e Time alloted for aim one work is likely to be insufficient.

e Aims two and three are less well developed because they are dependent on outcome of
aim one.

e |tis unclear which test site will provide gold standard against which results from other
sites are compared.

e Test sites are all academic institutions and thus lack real world diversity; hospitals/
community health centers should be included so that results are more generalizable.
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5. Environment Please limit text to % page

Strengths
e Qutstanding scientific environment in each participating institution.
e Strong commitment of support from each institution.

e Opinion leaders in transfusion medicine field will participate.
Weaknesses

e Notable omission is the absence of non-academic hospital settings.

e Better plan to ensure uniformity across sites is needed.

ADDITIONAL REVIEW CRITERIAl

The following review criteria are not scored individually, but should be considered when
determining the overall impact/priority score.

Protections for Human Subjects

Acceptable Risks and/or Adequate Protections
Comments (Required Unless Mot Applicable):
+ Plans for sample anonymity are inadequate
Data and Safety Monitoring Plan (Applicable for Clinical Trials Only):
Mot Applicable (No Clinical Trials)
Comments (Required Unless Not Applicable):

(&)

Inclusion of Women, Minorities and Children Applicable Only for Human Subjects Research

G1A - Both Genders, Acceptable

M1A - Minority and Non-minority, Acceptable
C3A - No Children Included, Acceptable
Comments (Required Unless Not Applicable):

« There is no need to include children in this study.

Vertebrate Animals

Not Applicable (No Veriebrate Animals)
Comments (Required Unless Mot Applicable):

*

Biohazards




Acceptable
Comments (Required Unless Not Applicable):
«  The use of bichazards is acceptable.

Resubmission Please limit text to % page

Comments (if applicable):

Renewal Please limit text to ¥ page

Comments (if applicable):

Revision Please limit text to %2 page

Comments (if applicable):

ADDITIONAL REVIEW CONSIDERATIONS
The impact/priority score should not be affected by the following considerations.

Budget and Period of Support

Recommend as Requested
Recommended budget modifications or possible overlap identified:

Select Agenis

Mot Applicable (No Select Agents)
Comments (Required if Unacceptable):

Applications from Foreign Oroanizations

Not Applicable (No Faoreign Organizations)
Comments (Required Unless Mot Applicable):




Resources)

Comments (Required if Unacceptable):

ADDITIONAL COMMENTS TO APPLICANT

Additional Comments fo Applicant (Optional)

o ltis "!'ik"el'y that more time will be required between the two works:ﬁt'a‘ps planned for the
second year.
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CHAPTER 5

RESPONSE TO PRIOR REVIEW

TIP: The single most important reason for failure of resubmitted
applications, in our opinion, is lack of full and substantive response
to all of the constructive criticism offered by prior reviewers.

This chapter will help you avoid the trap of selective response to prior review.

NIH POLICY ON RESUBMISSIONS

NIH has two approaches that help applicants decide at the earliest possible time whether or not
their idea is fundable. The first of these we hope won't pertain to your application: Not Recom-
mended for Further Consideration (NRFC; see http://grants.nih.gov/grants/quide/notice-files/
NOT-OD-09-024.html). The NRFC rating is applied to proposals that have something funda-
mentally wrong with them. Either the science proposed is without significant / substantial merit
or there is an ethical problem with what is proposed. Applications designated as NRFC cannot
be funded and cannot be resubmitted.

The second approach allows only one resubmission of an application that has previously been
rejected (see http://grants.nih.gov/grants/guide/notice-files/NOT-OD-09-003.html). In the past,
when two resubmissions were possible, reviewers too often let minor concerns delay the fund-
ing of otherwise meritorious research. In other words, too many applicants had to use both re-
submissions to finally reach a fundable priority score. Having only one opportunity to consider
resubmissions forces reviewers to overlook minor concerns and ‘get on’ with recommending the
funding of fundamentally high-quality projects. It also lets investigators who have problematic
proposals know earlier that they need to switch to a new idea, rather than persisting with the
same one.

FORMAT OF THE SUMMARY STATEMENT

Parts of the Summary Statement have changed dramatically, compared to what applicants re-
ceived in the past. (Examples, which have yet to be updated at this writing, are provided by
NIAID at http.//www.niaid.nih.gov/ncn/grants/app/default.htm#rpindex). There were many rea-
sons for the changes. Among them were the needs to: 1) better communicate reviewers’ con-
structive criticisms to applicants; 2) provide more detail to investigators whose original submis-
sion was unscored (streamlined or ‘triaged’); 3) enhance the uniformity of reviews; and 4) re-
duce administrative burdens on reviewers and Scientific Review Officers.
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The name of the responsible Program Officer is still in the upper left corner of the Summary
Statement. Administrative information regarding the review panel that reviewed the proposal is
still supplied, along with an impact/priority score (if the proposal was scored), a percentile rank
(if applicable) and information about the budget. The impact/priority score is the average of all
of the final impact scores awarded by eligible reviewers (those without conflicts of interest), mul-
tiplied by 10. There is still a Description, which is usually a combination of the Project Summary
and Project Narrative (statement regarding relevance to public health) that were written by the
applicant. And, if the proposal was scored, there is a Résumé — a summary by the Scientific
Review Officer of the discussion that took place during the consideration of your application at
the review-panel meeting. Up to this point, things are pretty much the same as they were with
the previous approach.

Big changes begin with the critiques of the (usually) three reviewers.

1. The order in which the five core review criteria are addressed by each reviewer (and dis-
cussed at the review-panel meeting) has changed. The difference is that APPROACH has
dropped from second to fourth in the sequence, with SIGNIFICANCE, INVESTIGATOR(S)
and INNOVATION preceding it. This change has been made to put less emphasis on how
the project will be done and more on the quality of the idea and of the investigator(s) who
will pursue the research, as well as on the impact that the work is likely to have. Switching
the order may seem like a small change, but it is actually a major one that addresses one
of the root problems in the previous system: nitpicking of the proposed approach by re-
viewers, both in their written critiques and during discussion of applications at the meeting
of the review panel.

2. The score that each assigned reviewer gave each of the five core review criteria is pre-
sented in a table that precedes his/her critique. This is exceptionally important to appli-
cants who decide to resubmit an initially rejected application. It allows them to see at a
glance where their application was strong and where it was weak. Such scores are pro-
vided for unscored (streamlined/triaged), as well as scored, applications. This is very use-
ful in terms of helping applicants decide whether to resubmit an application (especially one
that was streamlined/triaged initially) or switch to a new idea (see next section regarding
Analysis and Interpretation for details).

3. Greater standardization is promoted by requiring reviewers to use templates for their cri-
tiques (see example at the end of chapter 4). Each assigned reviewer's completed elec-
tronic template is uploaded into the Summary Statement. This approach has greatly de-
creased the administrative burden on Scientific Review Officers, who in the past had to
write each applicant’s critique from reviewers' comments.

4. Reviews are shorter and more to the point of evaluation, rather than description of what
will be done and how. The new template approach forces reviewers to make their points
more concisely. First, with rare exceptions, the template limits discussion of each of the
five core criteria to a quarter-page or less. Second, reviewers are required to write
bulleted points or, if absolutely necessary, short narratives. This has eliminated the long,
rambling discussions that were often seen in the past. Third, reviewers now must focus
primarily on major strengths and weaknesses, i.e., the ones that contributed most to the
reviewer's scoring of each criterion. This requirement has gotten rid of a lot of the extra-
neous and often confusing comments that were included in the past. Any succinct com-
ments to the applicant that pertain to either additional review criteria/considerations or
other issues are provided by reviewers in the final “Additional Review Criteria,” Additional

46

a 3 3 _ 3

i}

E|

j 31 1 _ 3

K|




|

Considerations,” or “Additional Comment to Applicant” fields, respectively, which are found
at the end of the template.

Finally, as in the past, the Summary Statement concludes with the meeting roster — the names
and institutional affiliations of all reviewers who participated in the meeting, both permanent and
temporary members, if any, along with the names of the relevant Scientific Review Officer and
Grants Technical Assistant.

ANALYSIS AND INTERPRETATION OF THE SUMMARY STATEMENT

Essential Point: the primary purpose of analysis and inter-
pretation of the Summary Statement is identification of the
quickest route to funding — resubmit or switch to a new idea.

If you weren’t funded on your first try, your first priority should be to decide whether to resubmit
or not. Is it a quicker path to funding to revise and resubmit the same application or switch to a
new project? To make that decision we recommend that the PD/Pl make photocopies of the
Summary Statement immediately after it is received. The copies should then be distributed to
Senior/Key members of the research team. Each should independently read the Summary
Statement several times. With each reading, new insights will likely be acquired. During a final
reading, anything that can be interpreted as constructive criticism should be highlighted. The
Principal Investigator should collect the independently highlighted copies of the Summary
Statement, together with each member's independent ‘go/no-go’ recommendation. Then, we
suggest that the PD/PI call a meeting of the research team to discuss and collectively decide
what should be done. For scored applications the decision is usually straightforward: Resubmit
if the strengths identified in the critiques outweigh the weaknesses and no ‘fatal flaws’ are ap-
parent. The decision is more problematic for unscored (triaged) applications. If four-of-the-five
scores are reasonable, for example, and each of the assigned reviewers saw it that way, one
could easily argue that the proposal should be resubmitted after strengthening the weak area
and responding to the constructive criticisms offered on the others. By contrast, an unscored
application with uniformly poor core-criteria scores would probably be a poor investment of time
and effort. (A detailed discussion of resubmission of triaged applications is presented at the end
of this chapter.)

If the collective decision is to resubmit, using the highlighted Summary Statements collected
from members of the research team, the PD/PI should make a list of all criticisms that were

lodged against the previous proposal. Once the list of all criticisms has been created, the Prin-

cipal Investigator and other Senior/Key members of the research team should decide how to re-
spond to each. If the decision is made to reject a recommendation made by the previous re-
viewers, strong and logical justification for doing so should be formulated.

TIP: You are missing a very important means of improving
your response to the previous review if you do not consult your
Program Officer during analysis of your Summary Statement.

At this point, for a scored application (one that wasn't triaged), the Principal Investigator should
contact the relevant Program Officer, a step that is encouraged in the letter that accompanies

47



the Summary Statement, as well as by the Application Guide (see section 1.4 of Part I). After
you and your colleagues have gleaned everything that you can from the Summary Statement,
send the Program Officer an e-mail message asking for the opportunity to talk to him/her by
telephone. Good Program Officers — and that's most of them — attend review-panel meetings
and listen to the review of applications that are relevant to their program. Therefore, s/he will
likely know what took place during the discussion of your proposal. What you are seeking in that
conversation is information that is hidden ‘between’ the lines of the critique, e.g., what the
greatest problems will be in converting reviewers to your side. You also want to make sure that
the Program Officer concurs with your decision to resubmit. Information from this telephone
conversation can be very helpful in refining the Introduction to your resubmission.

There is no point calling your Program Officer about a triaged application because no discussion
of it was held at the meeting. S/he won't know any more about its review than you know from
reading the Summary Statement.

The Scientific Review Officer who managed the review should not be contacted unless you
have a specific question or concern that pertains to the process of review. For example, if you
think that your proposal was treated unfairly (and have objective evidence to support that asser-
tion) you would take that up with the SRO. Submit your concern via an e-mail message that can
be created after scrolling down to the relevant acronym in the left column and then clicking on
the SRO’s name in right column of the table at http://www.csr.nih.qov/Roster_proto/sectionl.asp;
his/her contact information will be part of what appears on the screen.

WRITING THE INTRODUCTION TO YOUR RESUBMITTED APPLICATION

TIP: The Introduction should not be a stand-alone section.
To be maximally effective it must be written as a comple-
ment to changes made in the rest of the application.

The response to prior review takes the form of the first, “Introduction” section of the Research
Plan. You are allowed only one page, regardless of the grant mechanism. It is a great chal-
lenge to fit everything that needs to be covered onto a single page. A succinct writing style is
required here, therefore, to an even greater extent than it is elsewhere in the application. Here
are five tips regarding how to maximize your utilization of the space, which are detailed below.

1. Set up the page to maximize available space.

2. Do not waste space by calling attention to strengths listed by the previous reviewers.

3. Concentrate on overall impact, the five core criteria and any “Additional Comments to
Applicant.”

4. Proportion the size of your responses to the relative importance of weaknesses.

5. Minimize detail here with respect to changes that have been made.

1. Set up the page to maximize available space. Use the minimum for margins, 0.5 inch all
around. The smallest allowable font — 11 points — should be used. Single space after each
sentence. Full justification will save a little space. A small amount of additional space can be
conserved by auto-hyphenating the document, which brings up short lines at the end of para-
graphs and tightens word-spacing problems that can sometimes develop when full justification
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is used, especially when text is wrapped around tables. Avoid the use of manual hyphenation.
Word placement can change when what you have written is converted to a PDF file, which can
cause manually hyphenated words to appear inappropriately within a line. If you prefer to write
with left-margin justification, auto-hyphenation will save space by additionally making the right
margin less ragged. Paragraph as infrequently as possible, e.g., only after each section (see #3,
below), but without open lines between them.

2. Do not waste space by calling attention to strengths. The Introduction should be re-
stricted to responses to criticisms of the earlier application. These will usually be the weak-
nesses that were flagged by the previous reviewers and any of their Additional Comments that
could be construed as negative. The introduction should not be used to call attention to things
that the prior reviewers identified as strengths. First, there isn't room to do so. Second, calling
attention to strengths can backfire, because new reviewers may think that doing so constitutes a
not-so-subtle attempt to influence their thinking.

3. Concentrate on overall impact, the five core criteria and any “Additional Comments to
Applicant.” There are five core criteria and three reviewers. Even if each reviewer were to of-
fer only one weakness per criterion, there would be 15 items if you were to respond to each in-
dividually. One weakness per criterion is an unrealistically low number, so what we are really
considering here is how to respond in one page to 30 or more individual constructive criticisms.
We recommend that you do so by beginning the Introduction with a simple table that reflects
each reviewer's scores for the five core criteria. Wrap brief opening general comments around
the table. Then, subdivide the rest of the page into up-to-eight sections that correspond to the
score for overall impact (if the application was scored), each of the core criteria, Additional Re-
view Criteria/Considerations (if any) and the Additional-Comments-to-Applicant (again, if any).

Create the table as a

separate = document. REVIEWER | SIG. | INVEST. [ INNOV. [APP. |ENV.
Copy and paste it into a One 2 3 6 3 1
text box, as shown at Two 2 2 3 5 1
the right. Place the text Three 2 5 5 6 >
box at the upper right

margin of the Introduc-

tion and then wrap text around it, as is shown here. To do so, reset the right margin to the left
of the text box. When you come to the last line adjacent to the table, paragraph and reset the
right margin to 0.5 inch. Complete your general remarks, which should include how changes in
the rest of the Research Plan have been marked (see below). Then set up the subsections for
the Introduction. Do not waste space by opening a line between them. The subsections should
be:

OVERALL IMPACT: (if the application was scored)
SIGNIFICANCE:

- INVESTIGATOR(S):

INNOVATION:

APPROACH:

ENVIRONMENT:

ADDITIONAL CRITERIA / CONSIDERATIONS: (if weaknesses were identified)
ADDITIONAL COMMENTS TO APPLICANT: (if weaknesses were identified)

4. Proportion your responses based on the relative importance of weaknesses. In the
example given in the text box, above, one would expect the most important expressions of
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weakness to be found under INNOVATION and APPROACH for all reviewers and under each of
the other core criteria for reviewer #3. Thus, INNOVATION and APPROACH would likely get the
most space. One of the reviewers, #2, was concerned about APPROACH but not to the extent
that it caused him/her to downgrade the IMPACT score. That observation would be useful to
include in the response. By contrast, reviewer #1 was generally positive but the IMPACT score
was apparently dragged down by perceived serious weakness in INNOVATION. It would be
important to make that point and respond to it.

5. Minimize detail in the Introduction. There isn’'t enough space to describe your responses
in detail. That is why the Introduction cannot be written as a stand-alone document. It must be
written as a summary of the responses that have been made, with specifics given elsewhere in
the application. Referring the reviewers to changes that have been made in the application
takes thought and creativity because the complete document will not be sequentially paged until
after it is submitted, i.e., you can’t refer to where a change has been made by providing a page
number. You have to use some other kind of locator. The sections of the Research Plan, not
including the Introduction, consist of the Specific Aims section, the Research Strategy section,
and, if applicable, other sections, including Inclusion Enrollment Report, Progress Report Publi-
cation List, Human Subjects sections, and ‘Other’ sections that pertain to Vertebrate Animals,
Select Agent Research, Multiple Principal Investigator Leadership Plan, Consortium/Contractual
Arrangements, Letters of Support, and Resource Sharing Plan(s). Other parts of the application
also have titles, such as Facilities & Other Resources. Section titles should be the primary loca-
tor of changes. If the section referred to has subsections, the title of those becomes the secon-
dary locator, and so on. For example, a response to a perceived weakness in the ENVIRON-
MENT criterion might be followed by ‘(see Facilities & Other Resources-Clinical).” For a re-
sponse to an APPROACH criticism the referral might extend to a sub-subsection: ‘(see Re-
search Strategy-Approach: Source of Subjects).

As a specific example of what the response to a major weakness would look like, let's say that
the INVESTIGATOR criterion for an Early Stage Investigator's application was cited as weak
because of perceived lack of independence. The response and referrals might be something
like:

INVESTIGATOR: The lack of independence perceived by Reviewer #2 and Reviewer #3 has
been addressed by upgrading the applicant's academic appointment, assignment of new re-
sources to her, and provision of evidence of full separation from her former mentor (see Bio-
graphical Sketch-Personal Statement; Facilities & Other Resources-Laboratory and Equipment
sections; and Chair's Letter of Support, respectively).

But that response takes up a little over four lines. Accordingly, the next step is to edit it down to
the fewest words that are required to make the point clearly. Anything extraneous should be
eliminated. For example:

INVESTIGATOR: Perceived lack of independence (Reviewers 2 & 3): appointment upgraded
(Biographical Sketch-Personal Statement); resources assigned (Facilities & Other Resources-
Laboratory and Equipment), and full separation from former mentor (Chair’'s Letter of Support).

Almost 1.5 lines were cut without losing any information. Granted, the edited version doesn’t
read as smoothly. But that's not a consideration here. You must provide responses to all — or at
least all important — criticisms in the very little space you are given. After meeting that mark you
can always smooth things out later, if you have the room to do so. Clever editing is an essential
skill needed to convey all that's required within NIH’s shortened application format. Changes in
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the revised application must be marked so that reviewers can find them easily. NIH prohibits
shading or underlining text as a means of delineating what has been changed. The approach
used to indicate changes in the revised application should be described at the beginning of the
Introduction. “Bracketing, indenting, or changing typography” are recommended by NIH (see
Part |, section 2.7 of the Application Guide). We, by contrast, recommend a more subtle, but
equally effective, approach, which is marking changes with a simple, vertical line in the right
margin. One way of doing so with Word is to activate the “Drawing” toolbar. After doing so, click
on Autoshapes — Lines — select the slanted straight line. Use the open circle at either the top
or bottom of the line to lengthen it to match the vertical space that you want to demarcate, as
well as to orient it vertically. Using the ‘arrow’ keys, move the line just outside the right margin,
as is shown to at the right of this part of the paragraph. If changes have been so extensive that
almost everything has changed, that fact should be noted at the beginning of the Introduction, in
which case you would not mark changes in the revised application.

As will be seen in chapter 21, we strongly recommend that grant applications be reviewed by
knowledgeable colleagues prior to their submission. For revised proposals, it is critical that
such review focus particularly on the Introduction and the changed parts of the application. It is
important, therefore, that pre-submission reviewers receive both the Summary Statement and
the complete application (or, at least, all of the parts in which changes have been made in re-
sponse to the previous review). The pre-submission reviewers should be asked to comment,
specifically, on whether the response to the previous review is clear, full and substantive. Ifitis
not, why isn't it? What are their suggestions for improving it?

After preparing your Introduction you must upload it into field 2.1 of the PHS 398 Research Plan
component, as shown below. Clicking either “Resubmission” or “Renewal” in the preceding sec-
tion 1 will activate the “Add Attachment” button for field 2.1. It will be activated when the “Re-
submission” choice in section 1, above, is checked.

OME Humber, 0826-0001

PHS 398 Research Plan
1. Application Type:

From SF 424 {(R&R) Cover £age. The response provided on that page, regarding the type of application being submitted, is repeated for your
reference, as you attac ppropriate sections of the Research Plan
*Type of Apohca/
[l | New [} Resubmission [ Renewal [ | Continuation [ | Revision

. 2. Research Plan Attachments:

Please attach applicable sections of the research plan, below.

5y Introducticn to Application '777‘”:: ise — [Ada anecnment | [Beiets ansonment] [view asachment ] ‘
(e RESUBLASSION or REVISION oaly}
2. Specific Aims T [2oaanachment] [Deiete Attacnnent] [Misw Atectiment]
3. *Research Strategy I “ Adc%Auachrnenﬂ I o Al I I —— ] |
4. Inclusion Enrolliment Report [ Add Atachment | [Doie & nent] | Visw Allschment I :
5. Progress Report Publication List ) [(Ada Aachment] [Deete Aachment] [View Atachment] |
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RESUBMISSION OF STREAMLINED (TRIAGED) APPLICATIONS

Success resubmitting previously triaged applications has never been great. The newly adopted
single-resubmission policy has made the probability of success even more remote. If your
original submission was triaged, by definition, there was a lot wrong with it. Taking such a pro-
posal to funding with the one and only resubmission that you are allowed is not impossible, but
it is certainly very difficult. That is why every step presented in Part | of this Workbook should
be taken to maximize the competitiveness of your application and, thereby, to avoid having to
deal with this circumstance.

If your proposal was triaged in spite of such effort and the decision to resubmit (or, put another
way, not to switch to another project) has been made, there are basically two approaches that
are available to you: (i) respond to the previous review; or (ii) switch to a different grant mecha-
nism.

The danger with the first of these two options is that the previously assigned reviewers may not
have included everything in their critiques that was wrong with the original proposal. To save
time and work, all that they may have described is enough to justify the low scores that they as-
signed; they do not have the obligation to do more than that. Thus, when responding to such a
review, the applicant may not have all of the constructive criticism needed to be fully responsive
to the full range of problems that existed. As a result, previously unrevealed problems compro-
mise the second (and last) submission. This is the principal reason why resubmitting a previ-
ously triaged application is so problematic.

The second option, switch to a different grant mechanism, is a much better choice in most
cases. For example, suppose that an investigator applies for RO1 grant support before s/he has
enough preliminary data to fully support feasibility in histher hands. As a result, the proposal is
ranked in the lower half at the meeting and is triaged, primarily because of lack of preliminary
data. Dropping back to generate those data with an R03, as a stepping stone to reapplying for
RO1 support, should be considered at that point. Success with this approach would essentially
‘erase’ the first, triaged attempt: The applicant would start over with both tries for RO1 support,
not just one, available when s/he reapplies. The same would be true for an application triaged
because of too much risk of failure. Use of an R21 to remove the risk would wipe away the for-
mer triaged attempt at the RO1 level, i.e., the applicant would regain both opportunities when
applying for subsequent R0O1 support.

SHORTENED REVIEW CYCLE FOR NEW/EARLY STAGE INVESTIGATORS

NIH is doing everything possible to accelerate the pace with which New/Early Stage Investiga-
tors are funded at the RO1 level. One strategy is to shorten the review cycle (see http:/
grants.nih.gov/grants/quide/notice-files/NOT-OD-07-083.html), providing that the original RO1
proposal was submitted to a standing review panel on a standard receipt date, i.e., February 5,
June 5 or October 5. Eligible applicants receive their Summary Statements about 4 months
later, usually within 7-10 days of the review panel's meeting (no later than July 1, November 1
or March 1, respectively), allowing them to resubmit to the next round of review. This approach
saves at least four months. The study section targeted can be the same or a different one. If a
switch to a different panel is desired, that must be communicated in the Cover Letter component
which accompanies the resubmitted proposal. The Center for Scientific Review’s Division of
Receipt & Referral has the last word on whether such a request is granted, or not.
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While this approach has great potential benefit associated with it, the risk of failure is also po-
tentially increased. Even though resubmission deadlines have been extended 15 days beyond
the standard dates, i.e., to July 20, November 20 or March 20, there is less time than with the
standard approach in which to correct problems and revise the application. We highlighted in a
text box at the beginning of this chapter why resubmissions usually fail: lack of full and substan-
tive response to all of the constructive criticism offered by the previous reviewers. If you are eli-
gible as a New/Early Stage Investigator and can avoid that trap, even though the time available
to correct problems is short, you should take advantage of this opportunity to be funded earlier.
About 13% of eligible applicants have been able to do so. But, if trying to meet the accelerated
deadline is going to force submission of a selective response to the prior criticisms, the short-
ened review-cycle program is a scenario for disaster. Translated, that means failure on the one
remaining try with resultant loss of the idea with respect to use of it again at NIH. Our recom-
mendation, therefore, is to stick with a comfortable regular resubmission deadline (March 5, July
5 and November 5) that will allow you to submit the best revision you are capable of offering.

DEVELOPMENTAL STEPS FOR CHAPTER FIVE:

1. Appreciate that selective response to reviewers’ previous criticisms is the commonest
cause for the failure of resubmitted applications.

2. Understand that NIH now allows only one resubmission if the original application fails to
merit funding.

3. Know why re-ordering consideration of the five core review criteria is so important.

4. Know what the parts of a Summary Statement are and the relevance that each has to
developing a resubmitted application.

5. If your New/Early Stage Investigator RO1 proposal was not funded when originally sub-
mitted, appreciate that your resubmission is eligible for a shortened review cycle. But
also appreciate the potential for increased risk if this option is taken.

6. Understand that resubmitting an application should not be a knee-jerk reflex. The route
to funding may be shortened by switching to a new project.

7. The resubmit/switch decision should be based on careful analysis of the Summary
Statement.

8. Distribute copies of the Summary Statement to Senior/Key members of the research
team.

9. Each member should read the Summary Statement several times, highlight weak-
nesses/constructive criticisms and then independently decide whether to resubmit or
switch to a new project.

10. Convene a meeting of the research team to discuss the pros and cons of resubmitting
vs. switching and then collectively decide what the course of action should be.

11. Be particularly concerned about resubmitting an application that was streamlined (tri-
aged).

12. If the decision is to resubmit, understand that the Introduction should not be written as a
stand-alone document. It must be a complement to marked changes in the body of the
application.

13. To begin preparing the Introduction, the Principal Investigator should use the research
team’s highlighted Summary Statements to make a list of all weaknesses/constructive
criticisms that were lodged against the previous proposal.

14. Create a table of the assigned reviewers’ numerical scores for each of the five core re-
view criteria.



15. Set up the single-page Introduction — response to prior review — with the table of scores
at the top right, followed by headings for overall impact, the five core review criteria, Ad-
ditional Criteria/Considerations, and Additional Comments to Applicant, if any.

16. Proportion the length of responses in the Introduction to the importance of weaknesses
identified by the previous reviewers.

17. Edit out any words that can be eliminated from responses without affecting their clarity
and impact.

18. For scored applications (those that were not streamlined), contact the Program Officer
using the contact information in the upper left corner of the first page of the Summary
Statement.

19. Do not contact the Scientific Review Officer unless you have questions or concerns that
relate to the process of the prior review.

20. Write the Introduction. Edit what you have written to fit within one page using 0.5-inch
margins, 11-point font, auto-hyphenation and full justification.

21. Mark the changes made in the revised application with a vertical line in the right margin.
If changes are so extensive that it would be impractical to mark them individually, note
that fact at the beginning of the Introduction.

22. Before submitting your revision, have members of your Pre-Submission Review Commit-
tee (see chapter 22) evaluate the changes you have made and your Summary State-
ment to assure that a full and substantive response to all constructive criticism has been
made.

23. Convert your Introduction into a PDF file. Give it the file name, “Introduction.”

24. Upload your PDF Introduction file into the PHS 398 Research Plan Component (section

2.1). ‘
EXAMPLE (TRUNCATED) OF AN INTRODUCTION
The text box (right) con- REVIEWER | SIG. | INVEST. [ INNOV. | APP. | ENV.
tains reviewers’ scores One 2 4 6 4 2
for our previously sub- Two 2 4 5 5 1
mitted proposal. Re- Three 2 8 6 5 2
sponses to critiques are

summarized below, with referrals to details in the body of the application. Changes in the pro-
posal have been marked with a vertical line in the right margin.

OVERALL IMPACT: Concerns related to lack of creativity/originality and the research team’s
relative lack of immunological experience elevated scores here. These issues are addressed,
below (see INVESTIGATOR, INNOVATION and APPROACH).

SIGNIFICANCE: The minor concern that we were inappropriately regionalizing our focus,
thereby limiting the potential positive impact of our outcomes, was expressed by all 3 reviewers.
This has been addressed by nationalizing the scope of our outreach programs through new col-
laborations (see Biographical Sketch-Howard, -Hanks and —Cantor; also see Research Strat-
egy-Significance and -Approach).

INVESTIGATOR: The research team’s relative lack of immunological expertise has been over-
come by adding a formally trained immunologist (see Biographical Sketch-Hopkins) who will
have primary responsibility for design and oversight of studies in this area. Her influence on re-
search design is evident in this revision (see Research Strategy-Approach).
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INNOVATION: Outdated, antiquated immunological approaches that limited creativity and origi-
nality created weakness in the earlier proposal. This weakness was seen as compounded by
lack of appreciation for recent immunological advances. As will be seen in this revision (Re-
search Strategy-Innovation & -Approach), ....etc.

r
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-
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CHAPTER 6

CREATE A WRITING SCHEDULE

Availability of time is one of the most important factors that influences the success or failure of
an applicant’s proposal-writing efforts. No one has an excess of time! Your competitors who
are also writing NIH grant applications will be confronted by this same problem.

TIP: Efficient time management while writing your grant application is one of
the most important ways that you can gain an edge over your competitors.

Two kinds of time are needed to write a competitive grant application: (1) lead time before the
deadline, and (2) quality time while you are preparing the proposal.

LEAD TIME PRIOR TO THE DEADLINE

There are two kinds of deadlines at NIH, ones that recur on a regular basis (see section 2.15 in
Part | of the Application Guide) and ones that are set by specific solicitations (e.g., Requests for
Applications [RFAs] and Program Announcement [PAs]). Applicants have no control over the
latter deadlines. Therefore, the way to maximize the amount of lead time between formal an-
nouncement of such a funding opportunity and its deadline is to have a strategy — a system —
that will assure that you discover such opportunities at the earliest possible time. Thus, it is
smart business, in our opinion, to subscribe to listserves and e-mail alert services that will help
to assure such early discovery.

Listserves. Examples of useful listserves include the one for the NIH Guide for Grants and
Contracts (http://grants.nih.gov/grants/quide/listserv.htm). Subscribers to it are notified each Fri-
day of every Notice, RFA, and PA that has been issued during the preceding week. Greater
specificity can be gained by additionally consulting one of the specialized listserves listed at
http://list.nih.gov/cgi-bin/show list archives. NIH also offers the opportunity to subscribe to an

RSS feed (http://grants.nih.qov/grants/guide/newsfeed/fundingopps.xml) that is updated more
frequently.

E-mail alert services are very useful means of assuring early notification of a funding opportu-
nity. We recommend the one at Grants.gov that provides daily notification (also by RSS feed)
(http://www.grants.qov/applicants/email _subscription.jsp) and those sponsored by the Commu-
nity of Science (http://www.cos.com/services/funding.shtml) and InfoEd (http://www.infoed.org;
see SPINPIus, under “Pre and Post Award”). Both of the last two require that your institution be
a subscriber in order to use them; most universities and other research institutions are members
of one or the other or, in some cases, both.
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QUALITY TIME WHILE PREPARING THE PROPOSAL

When you have the luxury of planning ahead to meet a recurring deadline, we estimate that
four-to-six months are needed to develop the best proposal of which you are capable while, at
the same time, you contend with all of your other competing professional and personal priorities.
In our opinion, most applicants cannot write a competitive NIH proposal within the 40-hour “pa-
perwork burden” that is estimated in the Application Guide (section 1.8 of Part 1).

Why are four-to-six months needed to optimize the developmental process? Because few of us
can drop all other competing priorities and do nothing else than work on a grant proposal. In
addition, time is required to thoroughly review the literature and the already-funded grants that
are contained in the RePORTER database. These are critically important steps in evaluating
your competition and in positioning your project for success. Time is needed to maximize the
proegrammatic relevance of your idea with respect to the priorities of the agency that you plan to
target. Significant time must be invested in writing the entire proposal — not just the Research
Plan, but every aspect of it. And finally, time is required to obtain pre-submission review of your
application by knowledgeable colleagues — one of the most important steps that you can take in
the developmental process

We recommend that you start by freeing up as much time as you can. Conduct an inventory of
both your professional and private obligations. Anything that can be dropped, deferred and/or
delegated (the three ‘D’s) should be eliminated from your schedule. Discuss with your unit
leader and supportive colleagues how they can help you. For example, with appropriate plan-
ning and coordination, you may be able to find temporary stand-ins for committee assignments,
swap clinical rotations with colleagues, and/or find short-term substitutes for teaching responsi-
bilities. The operational words in the previous sentence are “planning” and “coordination.” Such
arrangements can’t be made at the last minute.

For any responsibilities you can’t drop, defer or delegate we suggest that you deal with them in
blocks of time. For example, while you are writing a grant application, telephone (including cel-
lular) calls should be accumulated by an assistant or on an answering machine / voice-mail ser-
vice. Return the calls during a scheduled block of time. E-mail messages should be handled
similarly: respond to them during a single time during the day. If you are teaching, set up office
hours and require that students stick to them. By using these strategies, you can minimize dis-
ruptive influences that would otherwise degrade the quality time that you need for development
of your grant proposal.

The most efficient approach to writing your grant application also involves blocking off time for
that purpose. Set aside one-to-two hours or more per day. Protect that time by making it a for-
mal entry in your calendar, and then have the discipline to keep that appointment with yourself.
If you are a ‘morning person,’ set the time aside in the morning. If you are more efficient at
some other time of the day, set the time aside then. To optimize the efficiency with which you
utilize this block of time, we recommend that you set up a writing schedule — a timetable — that
allows you to accomplish a little bit on your application each day. Consistent writing of a little bit
every day results in development of the application without it being that daunting, intimidating
process that we all think about in association with writing a grant application. You can do your
best on your grant proposal while, at the same time, you attend to all of the other competing pri-
orities that you couldn’t drop, defer or delegate.

The writing process is facilitated, in our opinion, by writing the parts of your application out of the
order that they appear in the Table of Contents, i.e., the order in which you will submit them. By
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doing so, you will use the momentum that you have developed while writing one section to help
write the next one, and you will minimize the potential problem of having internal inconsistencies
develop between related sections that would be written widely separated in time if the ‘Table of
Contents’ order were followed. The many applicants who have used this approach and given us
feedback have uniformly found it positive. The following timetable, which is available in elec-
tronic form on our Web site (www.grantcentral.com/downloads.html), is the one that we recom-
mend you use to guide the writing phase of the proposal-development process.

Task Set Complete by:

Prepare Specific Aims section, as well as the Significance and Innovation subsec-
tions of the Research Strategy section, and Introduction (if resubmission)

Prepare Cover Page Component (except title) and PHS 398 Cover Page Supple-
ment component

Send Specific Aims section and Significance and Innovation subsections to Pre-
Submission Review Committee (and to Program Officer, if s/he has agreed to re-
view them for programmatic relevance)

Prepare the Research Strategy-Approach subsection for Aim 1 minus Justification
& Feasibility; develop Project/Performance Site Locations Component

Prepare Research Strategy-Approach subsection for specific Aim 2 minus Justifi-
cation & Feasibility; develop Senior/ Key Person Profile and Biographical Sketch
for each Key Person and Other Significant Contributor

Prepare Research Strategy-Approach subsection for specific Aim 3 minus Justifi-
cation & Feasibility; if applicable, develop Multiple PI Leadership Plan, Interna-
tional Collaborations, Environmental Impact, and Resource Sharing Plan

Develop Justification & Feasibility sub-subsection (Review of Relevant Literature
and Preliminary Studies) for each Specific Aim

Develop Human Subjects section, Vertebrate Animals, and /nclusion Enroliment
Report if any are applicable

If your proposal is a renewal/revision, develop Progress Report sub-subsection of
the Approach subsection, as well as the Progress Report Publication List

Develop Budget component (Modular or R&R breakout) and applicable budget
Justification(s); develop Bibliography & References Cited section

Prepare Facilities & Other Resources and Equipment sections; prepare section on
Consortium/Contractual Arrangements, if applicable

Prepare Project Summary/Abstract, Project Narrative, Title, Cover Letter, and
Checklist components; obtain Letters of Support and prepare Appendix material, if
applicable

Assembile final draft. Proof, correct and make final adjustments

Submit complete draft to Pre-Submission Review Committee

Revise based on Pre-Submission Review Committee's feedback; send to Spon-
sored Programs Office (or equivalent) by (obtain date from the SPO);

Submit application to meet deadline — not later than:
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Be realistic when you set up your schedule. Take into account all of your professional and per-
sonal obligations. It is of no value whatsoever — and is actually detrimental to the process - to
set up deadlines that you can't meet. Generally, the span of time should be 16-18 weeks. |f
you have a deadline that doesn’t allow that amount of time, we recommend that you either com-
press the writing and pre-submission-review schedule proportionately or move some elements
into other weeks where there is available time. Whatever you do, don’t eliminate pre-
submission review as a means of recovering time. As you will see in chapter 21, in our opinion,
obtaining pre-submission review is the single most important thing that you can do to increase
the likelihood that your proposal will be funded.

Finally, we recommend that you not try to write your first draft perfectly. Don't agonize over
every word. The initial goal should be to just get your thoughts down in writing. If you are like
most people, you're much better at rewriting than you are at getting it right the first time. If you
can't find exactly the right words the first time, don't let it throw you. Simply write down what-
ever comes to mind at the time and go on. You'll find the inspired wording later — during the re-
write.

DEVELOPMENTAL STEPS FOR CHAPTER SIX:

1. Maximize lead time for funding opportunities by subscribing to relevant listserves, RSS
feeds and e-mail alert services.

2. Maximize the amount of quality time that you will have for writing your grant proposal by,
first, inventorying all of the professional and personal obligations that you will have dur-
ing development of your application. Then, drop, defer, or delegate as many of those
obligations as you can in order to free up time in your schedule.

3. Identify the part of the day when you can spend one-to-two hours of quality time working
on your grant proposal every day. Set that time aside in your formal appointments cal-
endar.

4. Download the timetable from www.grantcentral.com/downloads.html. Use it to set up a
realistic writing and pre-submission review schedule, taking into account all other pro-
fessional and personal commitments that you can't drop, defer or delegate.
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OVERVIEW: PART TWO

THE TEMPLATE FOR YOUR RESEARCH PLAN

Once you have completed all of the activities that are summarized in Part One, you will be posi-
tioned well to begin development of the Research Plan. It will consist of these sections for new
applications (for renewal applications there would be an additional, “Progress Report” as the
first sub-subsection under “Approach” — see page 101 for details):

Specific Aims (limited to 1 page)
Research Strategy (limited to 12 pages)
Significance
Innovation
Approach
Each Specific Aim (same format for each):
Introductory Paragraph
Justification & Feasibility
Review of Relevant Literature
Preliminary Studies
Research Design
Expected Outcomes
Potential Problems & Alternative Strategies
Timetable
Future Directions (optional)

The developmental process should begin with the all-important Specific Aims section and the
first and second subsections of the Research Strategy section, Significance and Innovation.
These parts of your proposal have great importance in terms of both its writing and review. With
respect to the former, they constitute the ‘template’ that will be used to write the rest of the pro-
posal. In terms of review, they introduce reviewers conceptually to everything that is important
and exciting about your proposal, thereby ‘hooking’ their interest and making them want to read
the details that are provided in later sections.

Chapter seven, “Specific Aims Section: Conceptual Overview & Creating a Bullet Outline,” ad-
dresses the conceptual approach that underlies formulation of the Specific Aims section and in-
troduces you to the specific purpose for each of the components that collectively comprise this
section. It will also direct you to a part of our Web site where you will find an interactive template
that will help you develop the bullet outline that will facilitate the drafting of your Specific Aims
section.

Chapter eight, “Writing the Specific Aims Section, will take you, step-by-step, through the devel-
opment of text for your Specific Aims section. This will begin with expansion of the bullet outline
generated in response to chapter 7, which will then be refined to provide an integrated overview
of everything that is important about your proposal.
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Chapter nine, “Significance and Innovation Subsections of the Research Strategy Section,” will
focus on development of the parts of your proposal that are arguably the most important ones in
the entire grant application. NIH is making great efforts to increase the importance of these cri-
teria in the funding of applications.

These are the parts of your application that will provide the ‘blueprint’ — the template or master
plan — for development of the rest of your Research Plan. If these sections are written well, the
rest of the Research Plan, as well as other parts of the application, become relatively easy to
conceive and write. Thus, we encourage you to make an investment in them that will maximize
the positive impact that they can have on preparation of the rest of your proposal.
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CHAPTER 7

SPECIFIC AIMS SECTION: CONCEPTUAL OVERVIEW &
CREATING A BULLET OUTLINE

CONCEPTUAL OVERVIEW

TIP: Strategically, the Specific Aims section should be written to create
a ‘partnership’ with the assigned reviewers who will represent you at
the review-panel meeting. You will provide the conceptual framework
on which they will orally hang the details of what will be done.

The Specific Aims section is critical to writing a first-class NIH grant application. It is the most
important section related to the development of your proposal, in our opinion, because as noted
earlier, it becomes the template or master plan for the rest of your Research Plan; if this section
works well, everything else will fall naturally into place.

The Specific Aims section has an equally important role in the review of your proposal: recruit-
ing reviewers to vote a fundable priority score for it. The majority of reviewers — those who were
not assigned your application — in all probability will not have read your proposal before it comes
up for evaluation at the review-panel meeting. Regardless, these reviewers have an equal vote
in establishing your proposal’s priority score. You need to appreciate that they will want to make
an informed vote, not a directed one. Therefore, at the meeting, while your assigned reviewers
are presenting your proposal to other members of the panel the vast majority of the others will
be playing catch up — reading parts of your proposal to determine whether or not they agree
with what they are hearing. In other words — and this is what you must understand - they will be
doing two things at the same time: listening to your spokespersons — the primary, secondary
and tertiary reviewers — while, at the same time, they will be reading parts of your proposal — the
title, the Project Summary/Abstract, the Specific Aims section and the Significance and Innova-
tion subsections of the Research Strategy section. If you have ever tried to read and compre-
hend something that is filled with detail at the same time that someone is talking to you, you
know that it is impossible; either comprehension of what you are reading or of what you are
hearing suffers. This fact is what informs our approach to writing the Specific Aims section.

The Specific Aims section must include everything about your application that is important and
exciting — but without a lot of detail. 1t must provide a conceptual framework on which your as-
signed reviewers can orally hang the details of what is proposed. Thus, in this section you are
‘partnering’ with your assigned reviewers at the review-panel meeting. The flow of logic has to
be even more compelling than it is elsewhere in the proposal — so compelling that reviewers can
follow it at the meeting while someone is talking to them at the same time. Together with the
Significance and Innovation subsections, it is one of the most important parts of the application
in terms of capturing the affirmative vote of the majority of reviewers.



TIP: The secret to creating a compelling flow of logic in this section is
to appropriately link its components, one to another, which requires
in-depth understanding of what each component is meant to convey.

Just as each grant mechanism exists for a purpose, and just as each section of the application
has a purpose, each component of each section exists for a reason. The reason is to contribute
something important to understanding of what is proposed. To optimize their ability to create a
flow of logic, components need to relate to each other in very specific ways, i.e., they need to be
linked one to another. Such linkages are best established, in our opinion, by starting this sec-
tion, not by writing everything out in full, but by creating a bullet outline.

CREATE A BULLET OUTLINE

TIP: Outlining is your key to developing linkage and to avoiding unnecessary detail!

One of the most important tips that we can give you regarding development of this section is to
begin by creating a bullet outline. When extra verbiage is removed and you are dealing only
with brief bullets you can see better how the various components relate to each other and can
recognize and eliminate extraneous detail. Without the interfering clutter of unnecessary words,
the outline approach also allows you to see whether or not the logic and the concepts flow, as
they must in a competitive application. To help you create your bullet outline, in this chapter we
will ask you to make a series of responses in a set order. An interactive template is available on
our Web site (www.grantcentral.com/downloads.html) in which you can make your responses.
Those responses will become the bullets in your outline. Once you are satisfied with the bullets
you have written and how they link to each other, we will help you to expand them into sen-
tences that will collectively become the first draft of your Specific Aims section. You can then
modify, amplify, re-write and otherwise refine your first draft to produce the version that will be-
come the template for writing the rest of your application (chapter 8).

The explanations that follow will give you a strong working knowledge of the purpose of each
component, as well as how it must be linked to other components. When you create your bul-
lets we recommend that you do so in four, distinct paragraphs. The first three are meant to
gradually ratchet up detail the deeper into the section the reviewer reads, while the last is in-
cluded to tell reviewers what they will get for their investment if they decide to invest in your pro-
posal.

Introductory Paragraph

Opening Sentence. Begin with an interest-grabbing sentence that immediately establishes the
relevance of your proposal to human health. You want to convey that, by supporting your pro-
posal, the reviewers will be helping NIH accomplish its goals, which are to improve the control of
disease, enhance human health, and advance understanding of biological systems. For exam-
ple, were you writing an application about a biochemical defect you suspect is the cause of
manic-depressive illness, what you write here should not focus on fundamental biochemistry.
Instead, you should create one that makes clear how important manic depression is in this
country, both from the standpoint of numbers of people affected and the cost of caring for such
persons. Be careful not to open with something that the audience you are targeting would obvi-
ously know. Now, write a bullet that conveys the medical importance of your area of interest.

63

—3 -3 3 _ 3

3

EI

—3

1

g




T

3 " 3 i T3 ~—3 —3 —/13 ~— 3 —1

Current Knowledge. This component has two purposes. The first of these is to help the less
expert members of the review panel get up to speed with respect to what is currently known
about the topic of your proposal. A few cleverly written sentences are needed that bring re-
viewers from the most important, older knowledge to the edge of the field as it exists today.
Only key citations should be provided using the reviewer-friendly ‘author/year’ approach that is
described in chapter 11, i.e., not numerals. The current-knowledge component has the addi-
tional purpose of setting up presentation of the gap in the knowledge base or unmet need that
your application will address. Write bullets that flow logically, one into the next, in such a way
that they will lead the reviewer to the ‘jumping-off point’ for your application, i.e., what needs to
be done next.

Gap in the Knowledge Base / Unmet Need. This component is one of the most important in
creating the Specific Aims section, because all of the logic downstream flows from it. 1t should
be simple and direct. It should very specifically identify either the gap in the knowledge base or
the need that will drive your application. Furthermore, it must link back to the ‘current knowl-
edge’ component as the next logical step that is required to advance the field.

Gap in the Knowledge Base to be Addressed: Now that your reviewers have an appreciation
for what is known, you need to introduce them to what is missing and, therefore, holding
back the field. The gap in the knowledge base that you highlight should be the one that you
will address with this research proposal. Write a bullet that clearly defines the gap that you
want to fill.

Statement of Need and Obijective Evidence for Its Existence: If you are writing an application
that will be driven either purely by need or one that will be a ‘hybrid’ — a proposal that offers
both a statement of need and, later, a central hypothesis — you should write a single bullet
that denotes the need. We want to emphasize that, even though most kinds of applications
to NIH should not be driven purely by a statement of need, there are some that must be.
For example, a proposal to renovate space (a construction grant) would have to be driven
by a statement of need for the renovation. An application to purchase a piece of equipment
(equipment grant) would, likewise, have to be driven by need for the equipment. If you are
going to use a statement of need to drive a research-grant proposal, in most cases you
should take the hybrid approach, i.e., provide focus for the application with a subsequent
central hypothesis (see below).

Follow the bullet for the statement of need with one or more bullets that provide objective
evidence for existence of the need (e.g., your own assessment of need and/or the publica-
tions of others that corroborate existence of the need).

At the conclusion of the first paragraph, the reviewers should understand
that the research area is medically relevant, they should be up to speed with
respect to current knowledge in the field, and they should understand that
there is a gap in the knowledge base that constitutes an important problem.

‘What, Why, Who'’ Paragraph

The first three components in this paragraph must create a focusing progression that takes the
reviewer from the broadest to the narrowest focus that is relevant to this application.
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Long-Term Goal. The purpose of this component is to project the continuum of research that
you will pursue over the course of multiple periods of grant support. In other words, this com-
ponent should tell reviewers what the ‘big picture’ of your research program is. It must be rele-
vant to public health, i.e., to NIH's mission and must be broad enough to encompass the gap or
unmet need that you delineated in the first paragraph. It should reflect the niche area that you
intend to systematically develop as your own — the area in which you will become the acknowl-
edged expert, if you are not that person already. Also, it must be realistic, i.e., something that is
clearly achievable over a finite period of time. For example, if you were a cancer researcher, it
would not be credible to write that your long-term goal is to cure cancer. Now, write a single
bullet that denotes what your long-term goal is.

Objective of this Application. This component defines the purpose of your grant application,
i.e., what it seeks to accomplish, which must be either to fill the gap or meet the need that you
delineated in the first paragraph. Thus, this component must link back to the gap/need. It also
must link to your long-term goal as the next logical step along the continuum of research that
was projected by that component. Be certain that your objective emphasizes the product of the
research, not the process that produced it. For example, “to study” something would not be an
appropriate goal; what you want is what the study will produce. In addition, “to study” is tempo-
rally indeterminate; how would you know when you had studied enough? Write a single bullet
that projects your objective for this application.

Central Hypothesis and How Formulated.

The central hypothesis must link to the objective, because the objective will be accom-
plished by objectively testing the central hypothesis. The purpose of the hypothesis is to pro-
vide focus for your research project and, therefore, your grant application. Thus, your hypothe-
sis must be ‘directional,’ i.e., it is what gives direction — focus — to the research. In other words,
it must be your ‘best bet’ as to how to attain the objective, which must be to either fill the gap or
meet the need (the latter for a ‘hybrid’ application). A good hypothesis must be objectively test-
able and cannot project a predetermined conclusion. And, very importantly, it should be crafted
to have readily identifiable ‘parts’ that set up the specific aims, which will test those parts. Now,
write a single bullet that conveys what your central hypothesis is.

How formulated. Write additional bullets that tell your reviewers how the central hypothesis
was formulated — how you focused on this starting point from among all others as your ‘best
bet.” Your own preliminary data are the most important basis for formulating the hypothesis.
That bullet should be first, therefore. Published work of others, if any, that guided formulation
should be highlighted in additional bullets.

Rationale. The purpose of this component is to convey to reviewers why you want to undertake
the proposed research. In most cases, you want to because doing so will yield new knowledge
that will advance the field. Thus, your rationale should tell reviewers what will become possible
after the research is completed that is not possible now. It must pass that litmus test! The gap /
unmet need delineated in the first paragraph represents a problem because its continued exis-
tence blocks the next step in the field from being taken. Once the proposed research has been
completed you will be able to take the blocked step — that is why you want to do the research.
You get few opportunities in a grant application to excite reviewers. This is one of them. Clev-
erly written, the rationale — why you want to do the research — can truly be exciting because it
conveys that the expected outcomes will clearly advance the field vertically. Now, write a bullet
that delivers that message.
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At the conclusion of the second paragraph, the reviewers should under-
stand: 1) what the continuum of research is that you are following; 2) what
the next step along that continuum is; 3) why you want to take that next
step; and 4) what your ‘best bet’ is regarding how to take that next step.

Specific Aims ‘Paragraph’

As the name implies, this component conveys specifics about the research. The approach to
creating the aims differs for hypothesis- and need-driven proposals.

Hypothesis-Driven Applications. Although there are disciplinary exceptions, as noted
above, most reviewers of NIH grant proposals demand hypothesis-driven research. The aims
are probably the most difficult components of the section to write. They must clearly grow out of
your central hypothesis because their purpose is to objectively test its parts. Thus, with respect
to linkage, there must be complete concordance between the aims and the parts of your central
hypothesis. The aims need to be brief, informative, attention-getting ‘headlines’ that will attract
a reviewer's attention and whet his/her interest. Each aim should convey why that part of the
research is being proposed, not what will be done. Under no circumstance in a hypothesis-
driven application should your aims be descriptive, i.e., project what is best referred to as ‘look-
to-see’ research (I will do something, look to see what happens, and then describe whatever
that outcome is — the antithesis of hypothesis-driven research.). For this reason you should
avoid using words in your aims that connote a descriptive approach, such as (but not limited to)
compare, correlate, describe, catalog, or investigate. Neither should they be statements regard-
ing ‘what’ will be done, i.e., the process that will be involved should not be emphasized. What
you want them to project is ‘why’ — conceptually, why is this part of the research necessary?
They should deliberately be broad and open-ended, but then focused by a working hypothesis.

The aim must be written globally to ensure that it encompasses any alternative to which you
might have to turn in the unlikely event that the primary hypothesis tests invalid. ‘ldentify the
mechanism that is responsible for macrophage activation.’ is an example of an aim that is writ-
ten at a broad, open-ended level. If the purpose of the aim is to “identify the mechanism,” then
the working hypothesis must be the ‘best bet’ as to what the mechanism is. It might read some-
thing like, ‘The working hypothesis for this aim is that the mechanism entails binding of IFN-y to
its receptor, which activates STAT-1a and then, in concert with other transcription factors, up-
regulates the expression of genes that result in activation. It is based on preliminary data that
will be presented later (see Preliminary Studies under Aim #1, Research Strategy-Approach).’
By narrowing the focus to a specific entity with the working hypothesis, the applicant avoids
criticism that the aim is unfocused and open-ended. Later in the application, under Potential
Problems and Alternative Strategies (Research Strategy-Approach), the fall-back position — a
viable alternative to which the applicant would turn in the event of hypothesis invalidity — will be
offered. That assures the reviewers that, regardless of how the primary hypothesis tests, the
applicant will still land on his/her feet and attain the application’s overall objective. The trap of
writing an aim like, ‘Determine whether STAT-1a initiates macrophage activation.’ is avoided.
With such an aim, if it is STAT-1q, there’s no problem. However, if it's not — and the aim really
should be interpreted to read ‘Determine whether or not STAT-1a initiates macrophage activa-
tion.,’ the applicant (and the reviewer) is left with nothing other than a negative outcome, which
is rarely enough to satisfy NIH reviewers.
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The example below will illustrate further how to avoid the trap of writing descriptive aims. It
should clarify why well written aims in hypothesis-driven proposals are most often an answer to
the question, “Why am | proposing this part of the research.”

CONVERSION OF DESCRIPTIVE SPECIFIC AIMS (‘WHAT’ WILL BE DONE) TO
ONES THAT ARE CONCEPTUAL (‘WHY’ THE WORK IS PROPOSED)

1. Determine the genotypic allele frequencies of the AAA and BBB genes in a closed,
unselected, drug-naive population.

2. Determine the genotypic allele frequencies of the AAA and BBB genes in a population
that has been highly selected by frequent long-term drug treatment.

3. Select for alleles that convey resistance by comparing gene expression in the naive
population with the frequently treated population.

Note that each of the above is a detailed description of ‘what’ will be done. The first two set up
different populations — untreated and treated. The third aim seeks to determine what the differ-
ence is by comparing the two populations. Were we to ask the investigator why s/he wants to
make the comparison, s/he would respond without hesitation, ‘To identify the alleles that most
likely cause resistance.’ Thus, all three of the aims, above, could better be combined into a sin-
gle, ‘why’ aim, such as:

1. Identify candidate resistance alleles.

That aim, if left uncomplemented, would be criticized as unfocused and open ended. Thus, a
working hypothesis is required to bring focus — your ‘best bet,” based on preliminary studies to
date, as to what the resistance alleles are most likely to be. This is one reason why preliminary
studies are so important at the R01 level: the data generated allow formulation of a focusing hy-
pothesis for each aim. It isn't necessary that the research proposed be already completed, as
some would contend. However, enough has to have been done to allow the applicant to formu-
late a strong working hypothesis that provides direction — focus — for the proposed studies. The
research design presented later would be structured to test that working hypothesis and would
offer an alternative to which the applicant would turn in the unlikely event that the working hy-
pothesis tests invalid. We want to re-emphasize again here that the combination of the broad
aim, focused by a working hypothesis, which is then complemented later by an ‘escape-hatch’
alternative, is a powerful way of assuring reviewers that, regardless of how the original working
hypothesis tests, the objective of the aim will be attained.

The aims you present must test all of the parts of your central hypothesis, nothing more and
nothing less. Ideally, the reviewer should be able to see easily that each aim links to a specific
part of your central hypothesis. If an aim isn't clearly related to testing some aspect of the cen-
tral hypothesis, it is likely to be rejected by reviewers as superfluous.

No more than three-to-four aims should be offered; the page limitation on the Research Strategy
section precludes developing any more aims than four substantively. Each aim should be of
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approximately equal weight, i.e., equal in importance to the other aims and projects a similar
amount of work. The first aim must flow logically into the second, and so on; however, none of
them can be absolutely dependent on an expected outcome of an earlier aim. Why? Because,
should the critical aim either not be achieved or yield an unexpected outcome the subsequent,
dependent aim(s) could not be pursued as proposed. For example, consider an application on
gene regulation that has as its first specific aim, ‘Clone the promoter [regulator] for gene X.’
Examination of the subsequent aims reveals that all of them are dependent on availability of the
promoter. Such an application would be fundamentally and fatally flawed because, if the pro-
moter couldn’t be cloned, the rest of the work couldn’t be done. The applicant should have real-
ized that fact and cloned the promoter as part of his/her preliminary studies. Alternatively, an
R21 could have been written to accomplish that part of the study, which would remove the risk
that the promoter couldn’t be cloned. In other words, it would be a stepping stone to a later RO1
that would support the aims that are dependent on having the cloned promoter.

Using these tips, write bullets that summarize your aims. Follow each with another bullet that
projects the working hypothesis for that aim. Make sure that the number of aims is concordant
with the number of parts that are found in your central hypothesis.

Need-Driven Applications. The aims in a pure need-driven application are 180° different,
compared to those in a hypothesis-driven proposal. In other words, they will be — and it is OK
for them to be — descriptive. The aims here are the tasks that must be undertaken, in the order
that they must be undertaken, to attain the objective. Thus, in contrast to a hypothesis-driven
application, it is acceptable in a need-driven proposal for the aims to describe what will be done.
The paragraph that is subordinate to a need-driven aim should summarize the approach that will
be used to accomplish that particular task.

‘Payoff’ Paragraph

TIP: The purpose of this last paragraph is to inform reviewers what they can expect
for a return if they vote to recommend funding of your application. This paragraph
is particularly important in helping to develop advocacy for your proposal among the
majority of reviewers who will not, in all likelihood, have read your complete applica-
tion. It is a paragraph in which a great deal of effort should be invested, therefore.

Expected Outcomes. These are the expected products of the research. In other words, these
represent the ‘payoff that reviewers can expect to realize if they vote to recommend funding of
your application. We want you to include them here, together, rather than individually under the
related aims, because reviewers can more easily see that the outcomes collectively attain the
overall objective of the proposal. There should be at least one important expected outcome for
each of your aims. There must be clear linkage back to the specific aims that produced them.

Now, write bullets that tell your reviewers what they can expect from your research as out-
comes. As noted earlier, you need at least one important outcome for each aim.

Generality Regarding Positive Impact. This final part of the Specific Aims section must sum-
marize the general impact of the expected outcomes. We recommend that you deliberately
write a bullet that is a generality that segues into details that will be presented in the next, Sig-
nificance and Innovation subsections of the Research Strategy section. In most cases, your
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positive-impact bullet should make clear that, collectively, the outcomes will advance your field
vertically, as well as contribute to the mission of the NIH Institute/Center that you are targeting.

After completing your bullet outline, print it and consider carefully how all of the elements relate
to each other. Do they relate and link to each other logically and well? Remember that we
called attention earlier to how important the phrasing of the gap in the knowledge base is, be-
cause that statement sets up everything downstream with respect to the flow of logic. As is
shown in the figure, below, if you are proposing hypothesis-driven research, how you present
the gap automatically sets up the objective, because the objective must be to fill the gap. When
you write your objective, you set up your central hypothesis, because that is what must be ob-
jectively tested in order to attain the objective. When you write your central hypothesis, it or-
dains what the aims will be, because they are the means that will be used to test each part of
your central hypothesis. The aims, in turn, dictate what the expected outcomes will be, and
those, in turn must collectively result in attainment of the objective, thereby filling the gap. If you

LINEAR PROGRESSION OF LOGIC FOR A
STRONG SPECIFIC AIMS SECTION

GAP

417
OBJECTIVE <=

CENTRAL HYPOTHESIS ﬁ
SPECIFIBC AIMS

EXPECTED OUTCOMES

are proposing a project that is driven purely by a statement of need, the only differences in the
figure, above, would be that “GAP” would become “NEED” and the CENTRAL HYPOTHESIS
would be eliminated. Otherwise, the progression of logic would be the same. Also, make sure
that your long-term goal encompasses the gap in the knowledge base that you plan to fill.
Check to be sure that the rationale passes the test of telling the reviewer what will become pos-
sible after the project is completed that is not possible now. In other words, it should make clear
that, once the research has been done, it will be possible to take the vertical step in the field that
is now blocked.

Spend as much time as you need to refine and perfect your bullets, making sure that they are

as well crafted as they can be. The better that these work in creating the all-important flow of
logic, the easier it will be to write this section, which is the subject of the next chapter.
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DEVELOPMENTAL STEPS FOR CHAPTER SEVEN:

Appreciate that there are two audiences for whom you are writing: the minority audience
(primary, secondary and tertiary reviewers) and the majority audience (those reviewers
who, in all likelihood, will not have read your application prior to the time that it comes up
for consideration at the review-panel meeting).

Realize that this section of the application is written for the second, majority audience.
Understand the strategy that underlies this section, which is to provide a conceptual
framework that will allow your representatives at the meeting (the primary, secondary
and tertiary reviewers) to hang details on it, thereby helping reviewers who are relatively
ignorant of your application to reach a point where they can cast an informed vote.
Understand the purpose of each component that makes up the Specific Aims section
and how each must be written to meet its purpose.

Appreciate how the components must be linked to one another in order to create a linear
progression of logic.

Download the interactive template from our Web site (www.grantcentral.com/down-
loads.html) that will facilitate development of your bullet outline.

Create a bullet outline that includes each of the ten components that comprise the Spe-
cific Aims section.

After leaving the outline alone for a day or so, return to it to determine whether it can be
improved. Continue to do so until you, as the PI, cannot make it any better.

Seek constructive criticism of the bullet outline from the Key Persons and Other Signifi-
cant Contributors who are on your research team.

Continue to work on the outline until each component meets its purpose, each is linked
to the others in the way(s) that it should be, and the progression of logic is linear. When
you reach that point, you are ready to proceed to chapter 8.
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CHAPTER 8

WRITING THE SPECIFIC AIMS SECTION

Instructions for PHS 398 Research Plan Component / Specific Aims Section:
“State concisely the goals of the proposed research and summarize the expected
outcome(s), including the impact that the results of the proposed research will exert
on the research field(s) involved. List succinctly the specific objectives of the research
proposed, e.g., to test a stated hypothesis, create a novel design, solve a specific
problem, challenge an existing paradigm or clinical practice, address a critical barrier
to progress in the field, or develop new technology.” You are limited to one page.

In the previous chapter, we introduced you to the purpose of each of the ten components of the
Specific Aims section and showed you how to create a bullet outline using them. In this chapter,
we will guide you through the process of expanding your bullets, which is the initial step in for-
mulating the first draft of this section. As can be seen from the instructions in the text box,
above, this section is limited to one page. Succinct writing will be required, therefore, if you ex-
pect to get everything needed into the allowed space. Only the most important, ‘linchpin’ refer-
ences should be cited here. Set up the page using some of the same space-saving approaches
that are described in chapter 5 for the one-page Introduction: use Georgia, Arial or Helvetica as
your typeface at 11 points, auto-hyphenate (do not hyphenate manually), use full justification
and single space after each sentence. We recommend that you start with one-inch margins, be-
cause that is a more reviewer-friendly approach than using the minimum of 0.5 inch. For the
same reason, open a line after each paragraph. If clever editing of the first draft still leaves you
over the one-page limit, then and only then, go to 0.5-inch margins. The last thing that you
should give up, in our opinion, is the open line after paragraphs. You don't want your application
to look like pages from a telephone directory! The formatting for this page should be what is
used for the other documents that will collectively constitute your Research Plan.

In terms of writing the Research Plan, we recommend that nothing be left to the interpretation of
reviewers. [f you allow them to interpret what you have written, they may not make the desired
interpretation or — worse — they may make the wrong interpretation. To avoid this problem we
recommend that you help reviewers make the connections that you want them to make. The
approach we have developed allows you to ‘tell’ reviewers exactly why information has been in-
cluded without running the risk of being seen as pedantic or condescending while doing so. The
approach entails ‘labeling’ of the components that make up the section in such a way that there
can be no question as to why you have included the information. Labeling of key sentences
also helps to lead reviewers through what you have written. (A well-written proposal leads re-
viewers without them knowing that they are being led.) The approach makes comprehension
effortless, because no work is needed to appreciate why material has been included. As you
expand your bullets we will recommend where and how to use such ‘labels.’

We also recommend that you increase reviewer friendliness by highlighting key words that iden-

tify components you know reviewers will need to find in order to review your proposal. We will
tell you which words to highlight later in this chapter. Judicious use of subtle highlighting —we
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recommend italics — is the key; overuse causes such highlighting to lose its effect and can even
become an aggravation to reviewers. Of the four allowed typefaces, italicized single words or
several words aren’t that noticeable with either Arial (which is the typeface for this Workbook) or
Helvetica. We recommend, therefore, that you also underline with these typefaces to make sin-
gle words or several words stand out, as is illustrated in this sentence. More than several
words, i.e., phrases or entire sentences, are sufficiently prominent in italics that you don't have
to underline. To do so would be overuse of highlighting — to the point that it would be an aggra-
vating distraction. If you are using Georgia, which is what this typeface is, italicized single or

several words stand out adequately and underlining is not needed. The same is true for
Palatino Linotype, which is what this typeface is. We do not recommend the latter type-
face because of the extra room it requires as a result of wider line spacing (evident here)
— unless, of course, you change the default setting for line spacing,.

EXPANSION OF YOUR BULLET OUTLINE INTO SENTENCES

Once you are satisfied with your outline, the next step is to expand it into your first draft of the
Specific Aims section.

Introductory Paragraph

Opening Sentence. Expand the bullet that you wrote for your opening sentence. Make sure
that it reads well and flows easily into the presentation of what is currently known. Make sure
that the sentence is arresting and, as such, will immediately attract the reviewer's interest and
attention.

Current Knowledge. Working from the bullets that reflect current knowledge, write two-to-four
complete sentences that convey what is known about your subject area. The first sentence
should be labeled to signal this component’s purpose. For example, “It is well known that ..." or
“It has long been appreciated that ...” The series of two-to-four sentences should narrow re-
viewers’ focus from the most important older current knowledge to the edge of the field as it ex-
ists today. Cite only the most important references in doing so.

Gap in the Knowledge Base/Unmet Need. Next, expand the bullet that you wrote to delineate
the gap in the knowledge base or the unmet need that will drive the application. Label this sen-
tence by beginning with something like, ‘What is not known is ...” or ‘Thus there is an urgent [or
critical] need for ..." Note that “urgent need” is highlighted in italics. If you are offering a state-
ment of need, next, expand the bullets that provide objective evidence for existence of the need.
If publications of other investigators are used to support existence of the need, cite that work.

What, Why, Who Paragraph

TIP: The first 3 components in this paragraph create a focusing progression,
which the reviewer must perceive. To help ensure that s’/he makes that con-
nection, the long-term goal, objective and central hypothesis should be pre-
sented without interposed explanatory information. These three components
should be juxtaposed, so that there is a seamless flow of logic from the
broadest (the long-term goal) to the narrowest focus (the central hypothesis).
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Long-Term Goal. Expand the bullet for your long-term research goal. It should clearly encom-
pass the gap or unmet need that was delineated in the first paragraph. Do so by completing the
following: * Our [My] long-term goal is to ....." Note that the words ‘long-term goal’ have been
italicized and underlined to make them easier for reviewers to find. Note, also, that there is a
hyphen between “long” and “term.” It is required because those two words created a compound
adjective that modifies “goal.”

Overall Objective. Now, expand the bullet you wrote for the overall objective into a single sen-
tence that conveys what you want to produce with this research project. Make sure that what
you write here links back to the gap in the knowledge base or unmet need that you presented in
the first paragraph; the objective of any grant application must be to either fill that gap or meet
that need. Label this sentence by beginning it with something like, ‘The overall objective of this
application, which is the next step toward attainment of our long-term goal, is to ........" Note
use of the phrase, “which is the next step toward attainment of our long-term goal.” Including
something like it assures that reviewers will recognize that this application represents the next
step along the continuum of research that is projected by your long-term goal. The words “long-
term goal” should not be underlined and italicized when they are used the second time. When
you have completed this sentence, make certain that it links back to the gap/unmet need com-
ponent and that it relates clearly to your long-term goal.

Central Hypothesis and How Formulated. This component will not be included if your pro-
posal is purely need driven. It will be included if you are writing either a hypothesis-driven appli-
cation or a ‘hybrid’ — one that is driven both by a statement of need and by a central hypothesis.
The expanded bullet should convey your ‘best bet' as to how the objective can be attained.
Ideally, it should have readily identifiable parts that will be used to set up the aims. Make sure
that you label this component so that it can be found easily by reviewers. For example, ‘Our
central hypothesis is that ...." Be certain that what you have proposed is objectively testable.

Now, expand the bullet(s) that you wrote to describe how your hypothesis was formulated, i.e.,
why it has been chosen as your ‘best bet.’ If the work of others is used in addition to your own
preliminary data to support formulation of your central hypothesis, the relevant publications
should be cited.

Rationale. Next, expand the bullet that summarizes your rationale. ‘Label’ this component so
that it is readily recognizable, e.g., ‘The rationale that underlies the proposed research is that ...’
Remember that the litmus test is to ask yourself, ‘Does this tell the reviewer what will become
possible after | have completed the research that is not possible now?’ It should convey that
you will be able to take the next vertical step in the field that is currently blocked by existence of
the gap/need.

Specific Aims ‘Paraqraph’

Begin paragraph three with a sentence something like, ‘We plan to objectively test our central
hypothesis and, thereby, attain the objective of this application by pursuing the following specific
aims:’ Next, expand the bullets for your specific aims and the working hypothesis for each. After
doing so, make certain that each clearly links back to a part of your central hypothesis. [f you
find that doesn't link back, either eliminate it or create a part in the hypothesis that will support
its inclusion.

Because the aims are so important, we recommend that you set each off as a separate ‘head-
line,” and that it and its subordinate paragraph be indented one tab. For the same reason, we
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recommend that you present them in bolded italics. Nothing in the subordinate paragraphs
should be bolded or otherwise highlighted, except for ‘working hypothesis.’

Payoff Paragraph

Expected Outcomes. Continue by expanding the bullets that present your expected outcomes.
Label the opening sentence with something like, ‘It is anticipated that these aims will yield the
following expected outcomes. First, , Second, . Continue to
develop this component using the same approach for each expected outcome.

Generality Regarding Positive Impact. Conclude the fourth paragraph and your Specific
Aims section by expanding the bullet that you wrote to generalize about positive impact. Make
sure that what you write sets up an easy transition into the next section, Research Strategy,
which will begin with the Significance and Innovation subsections. In those two subsections,
you will provide specific detail that validates the general statement about positive impact that
you write here. This sentence should also be used to segue into the next section. To accom-
plish these things, we recommend that you begin and end the sentence with something like,
‘These outcomes are expected to have an important positive impact because ............. , as will
now be detailed in the next section.’

FINALIZING YOUR SPECIFIC AIMS SECTION

As the next step, revise and refine the sentences that you have written until they flow well. Add
material, if needed, to link the sentences appropriately and blend them into readable prose. Edit
until you have no more than a single page. Convert to a PDF file for upload into the PHS 398
Research Plan component at the site indicated, below.

PHS 398 Research Plan
1. Application Type:
From SF 424 (R&R) Cover Page. The response provided on that page, regarding the type of application being submitted. is repeated for your
reference, as you attach the appropriate sections of the Research Plan

*Type of Application

I_] New | |Resubmission [ | Renewal | | Continuation | |Revision l

| 2. Research Plan Attachments:

Please attach applicable seclions of the research plan_ below

1. Introduction to Application o 7 7777' Lachment I ] l ; I
2. Specific Aims ' ' | [Add Attachment | [ <] | it |
B et ik ‘
3. *Research Strategy | | [Add Attachment | [0 2 d [ies Atashient] |
4 Inclusicn Enroliment Report f [ Add Attachment i [.' ete Attechmen ! l f o | |
5. Progress Report Publication List B ) 7 | [ Add Attachment l [i ie Ahad I I | -

T T i
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EXAMPLE OF A HYPOTHESIS-DRIVEN SPECIFIC AIMS SECTION

Interferon gamma (IFN-y) is central to the maintenance of homeostasis, as well as to host de-
fense against a variety of pathogenic microorganisms and tumor cells. In addition, it can have
an active role in the pathogenesis of a number of diseases. IFN-y mediates all of these effects
through a single binding protein (the a subunit of the IFN-y-receptor complex), which is present
on the surfaces of all normal nucleated cell types (Granger & Coe, 1994). While it is known that
the binding protein initiates signal transduction (Yu, 2000), and it is understood mechanistically
how it does so (Griffin et al., 2004; Campbell, 2008), what is not clear is how this critically impor-
tant protein is produced. Lack of such knowledge is an important problem, because, without it,
acquiring the ability to modulate the number of receptors on cells pharmacologically is highly
unlikely.

Our long-term goal is to understand how the receptor for IFN-y can be manipulated for preven-
tive and therapeutic purposes. The ogbjective here, which is our next step in pursuit of that goal,
is to determine how production of the receptor's a subunit is regulated transcriptionally. Our
central hypothesis is that both constitutive and stimulated regulation are required through differ-
ent sets of cis-acting response elements in the gene’s promoter. Our hypothesis has been for-
mulated on the basis of our own preliminary data produced using the promoter that we recently
cloned (Galaway et al., 2008; see Justification and Feasibility sub-subsection under Research
Strategy-Approach). In addition, the work of Adams & Seagram (2008) is supportive of the hy-
pothesis. The rationale for the proposed research is that, once it is known how transcription of
the a chain’s gene is regulated, production of the subunit can likely be manipulated either up or
down pharmacologically, resulting in new and innovative approaches to the prevention and
treatment of a variety of diseases.

We plan to test our central hypothesis and, thereby, accomplish the objective of this application
by pursuing the following two specific aims:

1. Identify the DNA response elements that regulate constitutive transcription of the
subunit’s gene.
Based on the preliminary data referred to above, our working hypothesis is that one or
more Sp1 sites are critical to the regulation of constitutive transcription.

2. Determine how stimulated transcription is up-regulated by different stimuli.
We postulate, again on the basis of our preliminary data, that cyclic AMP response ele-
ments (e.g., CRE and AP-2) regulate stimulated transcription of the subunit's gene, re-
gardless of how stimulated transcription is activated.

With respect to expected outcomes, the work proposed in aims 1 and 2 is expected to identify
the full complement of response elements and the cognate transcription factors that are respon-
sible for constitutive and stimulated transcription of the subunit's gene. Such results are ex-
pected to have an important positive impact, because the identified components are highly likely
to provide new targets for preventive and therapeutic interventions in addition to fundamentally
advancing the fields of receptor biology and immunotherapy, as will now be detailed in the next
section.

The ‘hybrid’ approach would be similar, except that the first paragraph would contain a state-
ment of need and a summary of objective evidence in support of its existence. The central hy-
pothesis would be the applicant's best bet as to how to meet the need. Research proposals
driven purely by need rarely succeed at NIH, which is why we do not recommend them for that
purpose. Need-driven proposals to NIH are usually for things like equipment.

75



DEVELOPMENTAL STEPS FOR CHAPTER EIGHT:

1.

8.

9.

Set up the page for the Specific Aims section to maximize space, with two exceptions:
(i) open a line after each paragraph and use 1-inch margins, left and right, if at all pos-
sible.

Expand the bullets for your Specific Aims section into complete sentences.

‘Label’ them in such a way that reviewers will know precisely why the related informa-
tion has been included.

Cite only key references in this section.

Highlight key words using either underlined italics (Arial or Helvetica typefaces) or ital-
ics alone (Georgia).

Avoid the use of Palatino Linotype because of the extra space it requires.

Present the ten components that make up the Specific Aims section in four separate
paragraphs.

Make your specific aims and the related subordinate paragraphs stand out by indent-
ing them 1 tab and presenting the aims, themselves, in bolded italics.

Edit and refine the section until it reads well and occupies no more than 1 page.

10. Convert the Specific Aims section into a PDF file.
11. Upload the Specific Aims section into the PHS 398 Research Plan component.
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CHAPTER 9

SIGNIFICANCE AND INNOVATION SUBSECTIONS
OF THE RESEARCH STRATEGY SECTION

GENERAL CONSIDERATIONS

TIP: Your commitment to these two subsections should be commensurate
with the importance that they have to the review of your grant proposal.

The relative importance of these two subsections cannot be overemphasized. They will be read
by most, if not all, of the reviewers at the review-panel meeting — even those who haven't read
your proposal before it comes up for review. Their importance is signaled, in part, by the fact
that they are the first subsections in the Research Strategy section. Another indicator is the fact
that they precede the subsection where APPROACH is addressed. Finally, their importance is
emphasized by the fact that each has been given its own, distinct subsection. The latter fact
should make evident to you that this is where reviewers will look to find the majority of the in-
formation that they need to evaluate these two core criteria.

In the past, when INNOVATION was not set apart as a separate subsection, reviewers could
easily miss the fact that applicants would fail to draw a sharp distinction between innovation and
significance. Now that each is addressed in its own subsection, and those subsections are ad-
jacent in the application format, reviewers can easily see and appreciate overlap/redundancy.
To avoid this trap, let's begin by generically defining each of these two core review criteria:

SIGNIFICANCE: the [positive] effect something is likely to have on other things

INNOVATION: a new and substantially different way of considering/addressing
something, which results in positive change

If those two definitions are kept in mind, and each is used in concert with its purpose in the ap-
plication (see text box, below), it should be relatively easy to make the two subsections distinctly
different, one from the other.

TIP: The purpose of the Significance and Innovation subsections
is to help justify the need for what will be proposed. The ‘spin’
that you put on them should be consistent with that purpose.

The most efficient approach to writing these sections is the one that you used to develop the
Specific Aims section. First, prepare a bullet outline. Then, expand the bullets into sentences,
after which the first draft of the subsection can be created by integrating and linking the sen-
tences appropriately. Edit to refine what you have written. Make sure that the length of each
does not exceed 0.5 to 0.75 page. ldeally, both subsections should be on the same page.
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SIGNIFICANCE SUBSECTION

An important part of our proposal-writing strategy is to gradually ratchet up detail as the re-
viewer reads farther into the application. The idea is to get the reader ‘hooked’ on the concep-
tual, exciting parts of the proposal to the extent that s/he will want to read the details that are
presented later. The Significance subsection is where you begin to increase the level of detail
that is included. It is meant to provide specifics and citations that will extend and validate what
was written in the Specific Aims section. It should be brief. We recommend 0.5-t0-0.75 page.

Application Guide’s characterization of the SIGNIFICANCE core criterion:
“Does the project address an important problem or a critical barrier to progress
in the field? If the aims of the project are achieved, how will scientific knowl-
edge, technical capability and/or clinical practice be improved? How will suc-
cessful completion of the aims change the concepts, methods, technologies,
treatments, services, or preventive interventions that drive this field?”

The general characterization, above, should be viewed in the context of the Application Guide’s
stipulation of what the Significance subsection should contain.

Application Guide’s instructions for the Significance subsection: Explain
the importance of the problem or critical barrier to progress in the field that the
proposed project addresses. Explain how the proposed project will improve
scientific knowledge, technical capability, and/or clinical practice in one or
more broad fields. Describe how the concepts, methods, technologies, treat-
ments, services, or preventative interventions that drive this field will be
changed if the proposed aims are achieved.

Given the above information from the Application Guide, let's re-visit and revise the general defi-
nition of significance on the previous page to be pertinent to NIH:

SIGNIFICANCE: the positive effect that successful completion of your research project
is likely to have as the result of solving an important, NIH-relevant
problem.

To help the reviewer grasp such significance, we recommend that you write this part of your
proposal to have three readily identifiable parts:

Part 1 should provide a critical analysis of literature that expands on what was briefly asserted
at the beginning of the Specific Aims section. Detail existence of the gap/need. Clearly frame
why its continued existence represents an important problem that must be resolved. In other
words, this is where you review primary literature that substantiates and validates that there is
an important problem. Conclude this first part of the subsection with a sentence that explicitly
describes the contribution that you expect to make. The statement of your expected contribu-
tion must link well to what precedes it as the solution to the problem that you have delineated.
Without being redundant, the contribution sentence must also link back to the objective in the
Specific Aims section: your contribution must be attainment of the objective. We recommend
that this sentence be ‘labeled’ with an opening phrase something like, ‘The contribution of the
proposed research is expected to be ... ... ' Complete that sentence by being as specific as pos-
sible.
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Part 2 is the statement of significance. It should appear approximately in the middle of the
subsection and should be a simple, direct statement regarding why the expected contribu-
tion is important — why it is significant. In other words, this is the sentence that should reflect
the definition given earlier. What is the positive impact that your contribution will have? This
sentence is arguably the most important one that you will write in the application. Such im-
portance derives from the great weight that SIGNIFICANCE has as a core review criterion.
The preceding point should make clear to you why it is necessary to do the hard work up
front that will generate an idea which will advance your field vertically when acted upon.

Because of its importance, we recommend that the statement of significance be written entirely
in italics. Even if you are using Arial or Helvetica as your typeface, italics alone for an entire
sentence will be prominent enough and unobtrusive, which would not be the case if you were to
also underline. We also recommend that you clearly ‘label’ it and link it back to the just-
described contribution: ‘This contribution will be significant because ...... ' The resultant sen-
tence should be the kind that, figuratively speaking, knocks the reviewers right out of their
chairs. It must be specific and substantive, i.e., neither a cliché nor an empty generality. In al-
most all cases, the effect that your research results will have should be projected as a vertical

step in the field.

Part 3 Remember from the definition that significance requires that there be a positive effect on
some other thing(s). Thus, in the context of your application, significance derives from benefits
that could credibly be expected to accrue to the contribution you expect to make. The third part
of the subsection should be a discussion of such benefits. They are what validate your asser-
tion of significance. Advancement of the field will, of course, be a benefit. That point should be
made relevant to NIH's mission. How will your contribution enable subsequent thinking and re-
search? If applicable, call attention to decreased morbidity/ mortality, improvements in the qual-
ity of life and/or medical outcomes, reduction in the cost of medical care, etc. Such claims
should be discussed, i.e., not just listed, and be supported by relevant references, if there are
any. You don't have to be the direct contributor of the benefits. If it is credible to project that
others will build on what you expect to produce, e.g., through an enabling of their research, you
are justified to claim such positive impact. Any ‘fringe benefits’ that might accrue to the re-
search should also be claimed. By fringe benefits, we mean outcomes that would be beneficial
when extrapolated to other venues and/or fields, e.g., animal health.

INNOVATION SUBSECTION

Let's reconsider the general definition of innovation in light of NIH's instructions, which are:

Application Guide’s characterization of the INNOVATION core review crite-
rion: “Does the application challenge and seek to shift current research or clinical
practice paradigms by using novel theoretical concepts, approaches or method-
ologies, instrumentation, or interventions? Are the concepts, approaches or
methodologies, instrumentation, or interventions novel to one field of research or
novel in a broad sense? Is a refinement, improvement or new application of theo-
retical concepts, approaches or methodologies, instrumentation, or interventions
proposed?”
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Application Guide’s instructions for the Innovation subsection: Explain
how the application challenges and seeks to shift current research or clinical
practice paradigms. Describe any novel theoretical concepts, approaches or
methodologies, instrumentation or interventions to be developed or used, and
any advantage over existing methodologies, instrumentation, or interventions.
Explain any refinements, improvements, or new applications of theoretical
concepts, approaches or methodologies, instrumentation, or interventions.

When viewed in the context of the preceding two text boxes, it can be seen that there are many
bases for a claim to innovation, all of which represent new and substantially different ways of
addressing an important, NIH-relevant problem. It is clear to us, therefore, that NIiH is seeking
your description in this subsection of why your project represents a substantive departure from
the status quo. Accordingly, the generic definition of innovation given on the first page of this
chapter needs to be modified to take that into account:

INNOVATION: a new and substantially different way of considering/addressing an im-
portant, public-health relevant problem that results in substantive depar-
ture from the status quo, thereby enabling new horizons that are perti-
nent to NIH.

While it is conceivable that a project which is inherently not innovative is fundable — for example,
a foundation-laying project that is necessary to reach a later, innovative level - it would be risky,
in our opinion, to make that argument in this subsection. To have the greatest chance for funad-
ing, therefore, you need to be able to argue here that your project is truly innovative.

We recommend that you again use a three-part approach to writing this subsection. Begin by
recalling that the word, innovation, means a new way of doing or addressing something, which
then leads to positive change. Re-read the text box, above, with that definition in mind.

Part 1 should be used to document with citations of the literature what the norm has been to this
point, i.e., give reviewers the foundation that they need to appreciate your claim of innovation.
For example, if you plan to assert that innovation stems from a new approach that you will take,
you need to support that claim with discussion of, and references to, previous approaches and
why they were unsatisfactory. Or, if you plan to propose that innovation stems from your alter-
native interpretation of past work, which has resulted in your having drawn different conclusions
on which the present project will be based, you need to back that up with discussion and rele-
vant citations that diplomatically call attention to the shortcomings of the earlier interpretations.
Discuss how those shortcomings have prevented advancement or, worse, misdirection of the
field. In other words, with this first part of the subsection you need to create a literature-based
foundation that will allow reviewers to appreciate what the status quo is.

Part 2 should be a fully italicized statement regarding why your project is innovative, i.e., how it
departs from the status quo. It should begin with the phrase, ‘The proposed research is innova-
tive, in our opinion, because ....... You should include “in our opinion” because you do not
want to be perceived as projecting your own subjective opinion onto the reviewers. Complete
that sentence by stating what objectively sets your project apart. Most of the time it will be due
to a different approach that you are taking or different technology that you have created, com-
pared to past investigators. Whatever it is, remember that it must result in positive impact,
which is what will be discussed in part 3 of this subsection. Remember, also, that preliminary
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data in support of your claim to innovation are essential and should be referred to in part 3 (see
example at the end of this chapter).

Part 3 is where many applicants go wrong, because they confuse the positive impact here with
the concrete benefits that contribute to significance. That is the cause of redundancy / overlap
between the two subsections that can negatively impact the evaluation of one or both subsec-
tions. The difference in positive impact can be summarized as follows: positive impact under
Significance stems from concrete benefit that is relevant to NIH's mission. The positive impact
of innovation stems from advancement that would have been unlikely without substantive — not
incremental — departure from the status quo. Thus, the same advancement of a field could be
claimed under both subsections, but the emphasis in each would be different. Under Signifi-
cance, emphasis would be on the advance, itself, and why that is relevant to NIH — in other
words, concrete benefit(s) that could be expected to accrue to the advancement. By contrast,
positive impact under the Innovation subsection would be attributed to the substantive departure
from the status quo that enabled the advancement. Examples of the two subsections are pro-
vided at the end of this chapter to further illustrate what the difference is.

DEVELOPMENTAL STEPS FOR CHAPTER NINE:

1. Appreciate that these two subsections are where reviewers obtain most of the informa-
tion they need to evaluate your application with respect to the SIGNIFICANCE and IN-
NOVATION core criteria.

2. Understand that the purpose of each of these subsections is to help justify the need for

what you propose in your application.

Clearly understand the definition of “significance” and of “innovation.”

Use a three-part approach to writing each of these subsections.

Include a fully italicized, ‘labeled’ sentence in each subsection that clearly and directly

addresses the related core review criterion.

6. Understand that, while both Significance and Innovation have to be related to positive
impact, the emphasis in each case is different.

7. Make sure that the length of each subsection is no greater than 0.75 page. Ideally, both
subsections should be on the same page.

aohw
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EXAMPLE OF A SIGNIFICANCE SUBSECTION

The a subunit of the IFN-y receptor complex binds this important cytokine to cells (Yang, 1977)
and is the initiator of transmembrane signaling (Telifer and Gomez, 1988; Homer et al., 1995).
Through it, IFN-y exerts a wide range of immunologic effects. For example, serious infectious
disease problems are experienced by those who become deficient in the cells that produce this
cytokine, either because they are lost due to disease (e.g., AIDS; Galbreath, 2002; Toliver,
2003), during chemotherapy (Aikens and Osada, 2000), or as a natural consequence of aging
(James and Kary, 1997; Zeleny et al., 2004). In addition to its homeostatic and defensive roles,
IFN-y appears to have a pathogenetic role, either because there is an overabundance of the cy-
tokine (Alcott and Cochrane, 1998; Jones et al., 2000) or because cells become hyper-reactive
to normal, physiologic concentrations (Sandoval, 1999). Responsiveness to IFN-y is related to
the number of its receptors that are on a cell's surface (Carlson et al., 2003). This suggests that
the effects of IFN-y could be modulated by altering the number of receptors that are available to
bind it. How to effect such modulation is not known. Our contribution here is expected to be de-
tailed understanding of how production of the a subunit — the one that binds IFN-y and initiates
transmembrane signaling — is regulated transcriptionally. This contribution is significant be-
cause it is the first step in a continuum of research that is expected to lead to development of
pharmacologic strategies that will allow the number of surface receptors to be regulated, either
positively or negatively. Once such strategies become available, there is the promise that in
diseases that are associated with hyper-responsiveness to IFN-y, cellular responsiveness could
be down-regulated by reducing the number of receptors that are available to bind the cytokine.
Decreasing availability of the a subunit, alone, is likely to be sufficient for this purpose. Con-
versely, when greater responsiveness is needed — for example, to ward off pathogenic microor-
ganisms or, in the case of immunocompromised patients, opportunistic invaders — responsive-
ness of host-defensive cells to IFN-y, could be increased. Thus, important advances in the
therapy of diseases and complications that are associated with cellular-immune dysfunction
could be expected. It is also expected that what is learned will be equally applicable to the pre-
vention/treatment of diseases of agriculturally relevant animals. In addition, the research will be
of significance because what is learned will contribute to broader understanding of how other
receptor complexes can be modulated as an approach to therapy. Furthermore, better funda-
mental understanding of how receptor proteins are transcribed can be anticipated.

EXAMPLE OF AN INNOVATION SUBSECTION

Although the potential importance of the IFN-y receptor as a therapeutic target has been appre-
ciated since 1995 (Homer et al.), no approach to date has been effective in moving beyond the
status quo, which is little or no therapeutic effect. For example, Golum (1998) experimented with
inhibitors of its transmembrane signaling activities. However, those approaches were only mar-
ginally effective because of alternative pathways that bypassed the inhibitors (King and Pom-
plun, 1999). Furthermore, many unacceptable side effects were experienced (Poulus, 2000).
Blockage of the receptor with altered ligand that was incapable of initiating transmembrane sig-
naling was also ineffective (Barnet and Cox, 2000). General inhibitors of protein synthesis were
indiscriminate (Bobo and Thom, 2001) and antisense drugs (DNA — Good, 2002; RNA —
Benchley and Cox, 2002; and chemical analogues — Kennedy et al., 2003) failed to inhibit re-
ceptor synthesis sufficiently to have measurable effects. The research proposed in this applica-
tion is innovative, in our opinion, because it represents a new and substantive departure from
the status quo, namely the approach of transcriptional regulation. Our preliminary studies (see
Approach subsection) strongly suggest that this approach will be effective in down-regulating
the receptor's a subunit, which is expected to overcome problems that have been associated
with other means of modulating the number of IFN-y receptors on cell surfaces. As a conse-
quence, an efficacious therapeutic approach based on the IFN-y receptor is expected to result.
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OVERVIEW: PART THREE

DEVELOPMENT OF THE REST OF YOUR APPLICATION

Once you have finalized your Specific Aims section and the Significance and Innovation subsec-
tions of the Research Strategy section you will be ready to develop the remainder of your pro-
posal. Doing so is the subject of the following chapters.

Chapter Ten, “Approach Subsection of Research Strategy. Research Design, Expected Out-
comes and Potential Problems & Alternative Strategies,” addresses development of the narra-
tive part of your proposal. As the title implies, this will be your narrative description of how you
will accomplish your proposal’s goals.

Chapter Eleven, “Approach Subsection of Research Strategy. Review of Literature; Preliminary
Studies; Progress Report; Bibliography & References Cited section” recommends (1) how litera-
ture should be employed throughout the application, (2) how preliminary data should be used to
support feasibility of the project; (3) how an effective Progress Report should be written in sup-
port of a renewal/revision application; and (4) how to select and present references for the Bibli-
ography & References Cited section,

Chapter Twelve, “Senior/Key Person Profile(s) Component, Biographical Sketches, and Multiple
PI Leadership Plan” will allow you to describe your research team in such a way that the feasi-
bility of what is proposed in the Research Plan is maximally supported.

Chapters Thirteen and Fourteen. Chapter 13, “PHS 398 Modular Budget Component and Justi-
fication,” describes how to prepare a modular budget and budget justification for R01, R03, R15,
R21 and R34 proposals that have an annual direct-cost budget of $250,000 or less. If you will
be offering a modular budget, ignore chapter 14, “SF 424 R & R [Breakout] Budget Component
and Subaward/Consortial Budget.” If you will be offering a breakout budget, skip chapter 13
and substitute the tips and strategies that are included in chapter 14. As its name implies, this
chapter guides the preparation of a detailed budget and budget justification.

Chapter Fifteen, “Project/Performance Site Locations, Facilities & Other Resources and Equip-
ment Sections” covers development of sections that are important in establishing the feasibility
of what is proposed and which are the main source of information for evaluation of the core EN-
VIRONMENT review criterion.

Chapter Sixteen addresses Human Subjects, Vertebrate Animals, Select Agent Research, Con-
sortium/Contractual Arrangement, Resource Sharing Plan(s), Environmental Impact, Historical
Places and Foreign Components should one or more of these be applicable to your proposal.

Chapter Seventeen offers tips on completing the two cover-page components that are part of an
NIH application, the SF 424 Cover Component and the PHS 398 Cover Page Supplement. In
addition, this chapter contains suggestions regarding how to use appendix material to your
greatest advantage.
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CHAPTER 10

APPROACH SUBSECTION OF RESEARCH STRATEGY:
RESEARCH DESIGN, EXPECTED OUTCOMES AND POTENTIAL
PROBLEMS & ALTERNATIVE STRATEGIES

Application Guide’s instructions for the Approach subsection of the Research
Strategy section of the PHS 398 Research Plan Component: Describe the over-

all strategy, methodology, and analyses to be used to accomplish the specific aims
of the project. Unless addressed separately in [the Resource Sharing Plan], include
how the data will be collected, analyzed, and interpreted as well as any resource
sharing plans as appropriate. Discuss potential problems, alternative strategies,
and benchmarks for success anticipated to achieve the aims. If the project is in the
early stages of development, described any strategy to establish feasibility, and ad-
dress the management of any high risk aspects of the proposed work. Point out any
procedures, situations, or materials that may be hazardous to personnel and pre-
cautions to be exercised. A full discussion on the use of Select Agents should [be
uploaded using field 11 of the PHS 398 Research Plan component].

Approach is a subsection of the Research Strategy section. Its format is given below:

APPROACH:
Each Aim:
introductory Paragraph
Justification & Feasibility
Review of Relevant Literature
Preliminary Studies
Research Design
Expected Outcomes
Potential Problems & Alternative Strategies
Timeline
Future Directions

In this chapter we will cover how to make reviewers want to read the details for each aim (Intro-
ductory Paragraph), the narrative description of what will be done (Research Design), what it
will produce (Expected Outcomes), problems that might be encountered and, if they are, how
they will be avoided/overcome (Potential Problems & Alternative Strategies), when the various
activities will take place (Timeline) and what the outcomes are expected to lead to (Future Di-
rections). We recommend that you write the Justification & Feasibility subsection, which is the
subject of the next chapter, after you have written Research Design, Expected Outcomes and
Potential Problems & Alternative Strategies. We do so because, once you know what will be
done, what will be produced, and what problems could be encountered, selecting the literature
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and preliminary data that will justify and establish the feasibility of the aim becomes much eas-
ier.

GENERAL COMMENTS

NIH changed how grant applications are written and reviewed, in part, to reduce the amount of
descriptive detail in them. It is essential for you to understand this as you write the Approach
part of your application. If you include extensive descriptive detail, you will be regarded as
someone who is adhering to an approach that NIH has rejected. Not only that, you will be wast-
ing precious space in the shortened format. Last and most important, you will be putting em-
phasis in the wrong place. The use of review templates has made descriptive detail almost ir-
relevant. Reviewers now spend very little time at review-panel meetings considering how things
will be done. Their discussions now center on the content and quality of the science, as well a
the impact that it will have. Those considerations are exactly what should be emphasized in the
Approach subsection.

If your specific aims have been balanced appropriately, each should have approximately equal
weight with respect to the number of pages that is devoted to it. The total length of the Ap-
proach subsection should be 10-11 pages. Therefore, if you have three aims, you should have
3+ pages for each — not much! Thus, you must write very succinctly and include only meaning-
ful detail. What do we mean by that? For example, how many times will something have to be
done before you reach statistical significance? How will you assess statistical significance? If
you are using subjects, how many will you need — and how was that number derived? Did you
just pull it out of thin air or did you use an approach like power analysis to establish the number?
What are the controls? None of those examples could be written by copying a methods manual,
which is the operational definition of “meaningful” detail.

Before you begin to write, consider the following general points. Development of a strong Ap-
proach subsection requires only that you answer the following five questions for each of your
aims: 1) What will be done? 2) What are the means that will be used to accomplish the aim?
3) What might go wrong? 4) What alternative strategies would you turn to if something were to
go wrong? And finally, 5) what are the expected outcomes and why are they important? If you
are a New/Early Stage Investigator, be especially clear that the work is feasible in your hands.

As a final general point, we suggest again here that you write this section by scheduling time
each day to do so. If you take this approach, and do so consistently, you should have no trou-
ble completing a first-rate Approach subsection over the course of approximately three weeks
while, at the same time, you manage all of your other, competing commitments. Providing you
have conscientiously developed your Specific Aims section, this part of the application will be
one of the easiest for you to write.

APPROACH: DEVELOPING EACH AIM

Your already-formulated specific aims should be the core of your Approach subsection. In other
words, it should be subdivided along the lines of your aims. The title of each subdivision should
be a verbatim repeat of an aim from your Specific Aims section. Begin by telling reviewers how
you intend to accomplish aim #1. We recommend that you do so by first writing bullets, which
you then convert to text.
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Title of Specific Aim #1 (Verbatim Repeat from Your Specific Aims Section)

Introduction. The first paragraph under each aim should be an introductory one. This
is consistent with our general strategy of gradually ratcheting up detail as the reader goes
deeper into a section. The bolded, italicized title should be ‘Introduction,’ indented as shown at
the beginning of this paragraph. Continue with text on the same line, as has been done here,
with subsequent lines returning to the left margin. The paragraph should be a very brief ‘over-
view' of what will be done and why. It should ‘hook’ the reviewer’s interest in the aim and make
him/her want to read the details that follow. Key words (e.g., objective, working hypothesis, ap-
proach, expectations, etc.) should be highlighted in non-bolded italics to allow reviewers to find
these components easily. If you are using Arial or Helvetica as your typeface we recommend
that you also underline those words.

Begin this paragraph with a sentence that justifies why the work under this aim needs to be per-
formed. In doing so you should call attention to the part of the overall problem that will be ad-
dressed.

Next, write the aim’s objective. It should be stated in such a way that its attainment will resolve
the problem/question that you highlighted with your justification, above. The sentence might be
something like, ‘The objective of this aim is to (solve the problem/answer the question that
the aim will address)

Now, tell the reviewer how you will attain the objective that you have written. You will do so by
testing the aim’s working hypothesis. You followed the statement of this aim in the Specific
Aims section with a working hypothesis. It should be repeated here, verbatim. It is critical that
you repeat the working hypothesis in this introductory paragraph, because you want to under-
score for your reviewers that the work to be done will be hypothesis-driven. We suggest that
you phrase your working hypothesis something like: ‘To attain the objective of this aim, we will
test the working hypothesis that etc.’ [NOTE: If you are writing an aim that is
driven by a statement of need, substitute that for the working hypothesis.]

Follow the working hypothesis with a sentence or two about the overall strategy or approach
that will be used to test it. For example, ‘We will test our working hypothesis by using the ap-
proach of etc.

The rationale for the work to be proposed under this aim — why you want to undertake this part
of the research — should be presented next. The litmus test to be applied here is the same one
that you used for testing the overall rationale that you wrote for the Specific Aims section: Does
what | have written tell the reviewer what will become possible after the research proposed in
this aim is completed that is not possible now? Write something like, ‘The rationale for this aim
is that successful completion of the proposed research will contribute a missing, fundamental
element to our base of knowledge, without which the metabolism of compound X cannot be un-
derstood. The acquisition of such knowledge is critical to the development-of improved thera-
peutic strategies for disease Y.’

Finally, summarize the overall outcome(s) and positive impact of this aim. Stay at a general, not
detailed, level. You might write something like, ‘When the proposed studies for aim #1 have
been completed, it is our expectation that the metabolic pathway identified will entail phosphory-
lation of key amino acids in compound X's cytoplasmic domain. Such a finding would be of im-
portance, because it would allow, for the first time, the development of novel and much-needed
approaches to ’
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When completed, the introductory paragraph should occupy no more than 1/4 to 1/3 of the
page. The flow of logic must be clear and compelling — it must ‘hook’ the reviewer’s interest in
the details that follow. Now, skip over Justification and Feasibility and begin writing Research
Design.

Research Design. Here, you will present and discuss activities or studies that will be
undertaken to accomplish the objective of specific aim #1. Each paragraph should be a concep-
tual unit, i.e., a related group of activities/studies that address a single point. Begin by creating
bullets that denote the planned activities/studies. Accompany each with an informative, interest-
attracting title — a headline — that will be used to introduce the related paragraph in the Re-
search Design subsection. As was the case for the aims themselves, no one of the activi-
ties/studies should be absolutely dependent on an expected outcome of an earlier one. Make
certain that the range of activities/studies is sufficiently comprehensive that the outcomes will
collectively attain the aim’s objective. If that isn't clear, then you should revise your thinking
about this subsection until it is.

Your next step should be to create bullets under each of the activities/studies that you have
listed. Because there is a great range of what might be included, depending on the subject, it is
not possible to provide an all-inclusive list here. We underscore again that you need to provide
meaningful detail, not routine methodological detail. When something in the list, below, is found

to be relevant, create a corresponding bullet. Embellish the list with other activities/studies that
are relevant to your research.

Write an explanatory title for your first activity/study:
Approach to be used.

Overview of method(s) to be used.
Essential reagents needed.

Critical equipment required.

Numbers of subjects / animals, and how the numbers were derived.
Statistical analysis needed.

Controls (VERY important).

Replicates that will be needed.

Detailed expectations (VERY important).

How results will be interpreted.

Time required to complete the activities/studies.

Next, write the title of your second activity/study:
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Copszer each of the headings listed above for activity/study #2. Continue this process for other
activities/studies that are needed, until you have completed a full outline of those that will be
undertaken for Specific Aim #1.

Begin writing the Research Design subsection for Aim #1 by expanding the bullets you have
written. As you write, remember that you must engender maximal enthusiasm and acceptance
of your proposal. Avoid cluttering the reviewer's mind with material that is tangential to the main
point that you want to make in each of your paragraphs. Write in simple declarative sentences
that are free of jargon and nonstandard abbreviations and acronyms. Whenever it is credible to
do so, use strong words, like ‘expect,” and ‘can.” Avoid weak words like ‘hope’ and ‘try,’ i.e.,
those that unnecessarily plant a seed of doubt in the reviewer's mind about what you are pro-
posing (see chapter 4 for more examples of weak words). Emphasize the conceptual, because
that is what is exciting and likely to attract the interest of the reviewer. Make sure, however, that
you provide enough experimental detail, e.g., methodological, statistical, and appropriate con-
trols, so that the reviewer will know not only what you plan to do but also how the resultant data
will be interpreted.

If you are still unsure about how much methodological detail to include, ask yourself the follow-
ing three questions: (1) Has anyone on the research team published using this methodology? If
so, reference the relevant paper; don't describe the methodology in your application. (2) Does
my training make it obvious that | can do this? For example, would a reviewer require a formally
trained molecular biologist to detail how RNA is extracted? We think not. (3) Do | have prelimi-
nary data that make clear | can use the methodology? This is a very important question, espe-
cially if you are a New/Early Stage Investigator. If no one on the team has published with the
methodology and it isn’t obvious from the team'’s biographical sketches that one or more should
be able to do it, then you need to consider inclusion of preliminary data that will validate that the
methodology is feasible in your hands. Those data would be presented under the Justification
and Feasibility subsection, which would obviate the need to describe the method under Re-
search Design.

If anything is common to two or more of your aims, whether it is methods, subjects or whatever,
refer reviewers in the later aims to where it is first described in the proposal. There isn’t enough
room under Approach to include a Methods & Procedures section, which was a viable strategy
in the past. To do so would also undoubtedly be seen as counter to the level of methodologic
detail that is currently being sought by NIH. And never include a Methods and Procedures ap-
pendix. Doing so would be a direct violation of instructions regarding appendix material in the
Application Guide and would likely result in your application being returned without review.

Expected Outcomes. It is critically important that this subsection be included for each
aim. It is your opportunity to highlight the ‘return on investment’ that reviewers will be seeking
from the aim. Each activity described in the Research Design subsection had an outcome as-
sociated with it. This is where you pull all of those outcomes together and show the reviewers
that they collectively attain the aim’s objective. This overview should be more extensive than
the summary sentence (or two) that you wrote about expected outcomes in the introductory
paragraph for the aim. What you write here can usually be presented in a single, short para-
graph — 1/3-to-1/2 page, at most.

To create this paragraph, first collect all of the expected outcomes from the preceding Research
Design subsection. While doing so you will see how they relate to each other and how the over-
all outcome and importance of these findings can be summarized. As an approach, we suggest
that you copy / paste all of your detailed expected results into a new file. After making your
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analysis of this material, write the paragraph to: (1) summarize the expected outcomes, and (2)
convey how they collectively achieve the aim’s objective. The Expected Outcomes paragraph is
another opportunity that you have to create excitement, so make every effort to underscore why
the expected results are important. There are at least two reasons why they are. First, they col-
lectively attain the aim’s objective, thereby advancing the field, and, second, they contribute to
attainment of the application’s overall objective. Be enthusiastic but, at the same time, realistic.
Provide appropriate caveats, if they are needed. You must not overstate your expectations to
the extent that they (and you) lose credibility.

Potential Problems & Alternative Strategies. Your goal here is to anticipate (and then
eliminate) justified concerns of your reviewers. You do so by presenting alternative strategies
that will be used to overcome potential problems, should they arise. You know — and the re-
viewers will know — that there is no such thing as problem-free research. No matter how hard
you plan and prepare, problems can and will develop. Failure to address this fact of life by not
including this subsection can seriously undercut the fundability of your proposal.

If you are doing hypothesis-driven research, first and foremost among potential problems that
reviewers will expect you to address is the possibility that the working hypothesis for the aim will
prove to be invalid when it is tested objectively. In that unlikely event, what would you do? To
what alternative would you turn? As examples of other potential problems, reviewers will also
be concerned about critical reagents: Will they be available and will they perform as expected?
Will sufficient patients be available, if a clinical research project is being proposed? And will as-
says be as discriminating as you say they will be?

The problems presented here should not be major ones. Major problems should be addressed
under the Research Design subsection, not here. Rather, the problems included here should be
ones that could arise but probably won't. For example, were you to get into your new car on a
warm, sunny morning and find that it won't start, that would be a totally unexpected problem —
but it could happen. Alternative strategies that would allow you to reach your destination might
include calling a taxi, renting a car, calling a friend, bicycling, etc. In other words, you would
have no problem whatsoever convincing even the most critical reviewer of the fact that, should
such an unlikely possibility actually occur, you would overcome the problem and get to your
destination. You need to list equivalent kinds of problems and alternative strategies here for
your first specific aim. Reviewers need to be assured that, regardless of what might happen,
you would still reach your scientific ‘destination.’ Begin with what you would do, should your
working hypothesis for the aim prove to be invalid. Then list other potential problems.

Summarize these potential problems in a paragraph, making certain that you have chosen only
the most important and probable problems that might occur. Also make certain that the solutions
you have offered are feasible and credible. You should not belabor the problems that you iden-
tify. Rather, treat them with the brevity that they deserve. For each problem identified, address
1) the nature of the perceived problem; 2) the reason(s) why you don't think that the problem is
likely to arise; and 3) what alternative approach(es)/strategy(ies) you would employ, should the
problem be encountered. Note that all of the alternative strategies should be proposed using
conditional verb forms (an action [undertaking the alternative strategy] that is dependent on a
condition [problems with the original strategy]), because they all represent things that would be
done only if they were to become necessary. In other words, it wouldn't be ‘If this happens, we
will ...." Rather, it should be ‘If this happens we would ...." For example: ‘Our working hypothe-
sis for this aim is . Although our preliminary data (see Justification and Feasibility
subsection) solidly support the hypothesis for this aim, and are complemented by recent work
published by Strong’'s group (Strong et al., 2009), there is a remote possibility that it could be
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invalidated when objectively tested. In that unlikely event, we would turn to as the
next most likely explanation. As noted in the presentation of our preliminary data for this aim,
some of our data point to this alternative, but the vast majority argues against it. Another poten-
tial problem is the way in which we have proposed to determine whether will result in

. We expect this approach to work because . We acknowledge, however,
that this new, rapid and inexpensive technology might not prove sufficiently sensitive to quantify
X'in up to 5% of the samples. Were this problem to arise, we would employ the labor-intensive,
expensive ‘gold standard’ approach (Dickerson & Boyle, 1999) that is known to have the neces-
sary level of sensitivity. We have used this alternative method successfully in the past (Gold-
man et al., 2005). Another possible problem that could arise is . etc.” Note that your
plans to address potential problems should be written using conditional verb forms. These are
not what you will do. They are what you would do, should the problem actually arise. This sub-
section should be no more than 1/3-to-1/2 page long. We cannot underscore enough the impor-
tance of including this subsection in your Research Design and Methods section. If you think
that reviewers are reading your Experimental (Research) Design subsection looking for ways to
fund you, you are dead wrong. They will be looking for problems. If you have thought of the
same problems and offer the solutions to them here, it will make a very positive impression on
your reviewers.

APPROACH: CREATING A TIMELINE

This important section of the Approach subsection is not included by most applicants, in spite of
the fact that they are explicitly directed to include it (see text box at the beginning of this chap-
ter). Its inclusion can be extremely helpful to reviewers, and to the NIH. It is important to include

- Title, Study #1.2
itle, Study #1.3
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‘Specific Aim#2
" Title, Study #2.1 -
- Title; Etc.
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Specific Aim #3
- Title, Study #3.1
‘Title, Etc.
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v

one like that which is depicted here. Note that it applies to the entire Approach subsection.
Therefore, its title should have the same ‘value’ as the titles for the aims (see outline of the
format for the Approach subsection at the beginning of this chapter).
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A well-conceived timetable can give your reviewers perspective about your project that they
would otherwise lack. It should not be perceived as an afterthought and at the opposite extreme
it shouldn’t be overly detailed. What you want is just enough to convince reviewers that you
have thoroughly thought through how long you expect that it will take to complete each compo-
nent of your project. Enter each year for which you have requested support as column head-
ings and your specific aims/studies as labels for the rows. The duration of each aim (bolded
double-headed arrows), and the expected duration of the major studies that will be conducted
under each aim (non-bolded double-headed arrows), should be indicated in the timetable. The
titles of studies in the left column should be sufficiently explanatory that the reviewer will under-
stand the specific tasks that will be required to accomplish the aim. If it would help make the
timetable more understandable, enter the titles of specific tasks over the related arrows in the
table.

If you are having problems staying within the page limitation for the Research Strategy section,
you may be able to save space by providing a narrative timeline, rather than a timetable. If you
decide to take a narrative approach, make certain that it is comprehensible. It is very difficult to
provide a narrative summary that doesn’'t come across as just a stream of ‘stuff.’ It has to pro-
vide the same kind of temporal context that a timetable would provide.

APPROACH: PROJECTING FUTURE DIRECTIONS

This should be the final paragraph of your Approach subsection. It is the paragraph in which
you tell your reviewers what they can expect in the future, should they decide to fund your pro-
posal. You should begin by briefly summing up where you expect to be at the conclusion of this
project. In doing so, you want to leave no doubt that the results of this period of funding will
complete the next step along the continuum of research that you projected in the Specific Aims
section with your long-term goal statement. You should conclude this paragraph by telling the
reviewers what your next steps are expected to be, and why they will be important. Thus, this
paragraph provides yet another opportunity to get across to reviewers that you are pursuing a
continuum of research that is compatible with the overall mission of the NIH. This paragraph is
especially important if you are a New/Early Stage Investigator, because reviewers will undoubt-
edly want to know what your vision of the future is. The ‘Future Directions’ paragraph gives you
an outstanding opportunity to assure the reviewers, without being obvious about it, that you
have such vision. You want them to know that, if they invest in this project, they can expect it to
continue to grow and evolve in important directions that will relate to prevention, diagnosis or
treatment of disease.

DEVELOPMENTAL STEPS FOR CHAPTER TEN:

1. Make this part of your application as easy to write as possible. Schedule a little time every
day and stick to that schedule until it has been completed.

2. Understand the format for the Approach subsection of the Research Strategy section.

3. Understand the APPROACH review criterion and how it relates to this section.

4. Do not write the Justification & Feasibility part of each aim until all other parts of the Ap-
proach subsection have been written.

5. Emphasize what is important about your research design, which isn’t descriptive, method-
ologic detail. Appreciate that many of the changes made by NIH in how applications are
written and reviewed were made to eliminate such detail.

6. Copy and paste your first specific aim from your Specific Aims section into a new docu-
ment file.
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10.

11.

12.

13.

14.

Prepare a first draft of the “Introduction” paragraph for this first specific aim. Be certain
that it provides a conceptual ‘overview’ of everything that is exciting and important for this
subsection. Make the reviewers want to read the details that follow.

Ensure that the Introduction paragraph is not longer than 1/4 to 1/3 of the page when it is
completed.

Write the Research Design subsection for this aim. Be certain that meaningful, but not ex-
cessive or mindless, detail is provided.

Summarize results that you expect to obtain for aim #1 in the Expected Outcomes subsec-
tion; integrate these to show that they collectively attain the aim’s objective.

Review your research plan and identify problems that could develop — probably won't — but
could. List these, together with your solutions, in the Potential Problems and Alternative
Strategies subsection for aim #1.

Repeat steps 6 through 11, above, for each of the remaining specific aims in your Specific
Aims section.

Prepare a timetable (or narrative timeline) that summarizes when the major activities pro-
posed in your Research Design subsections will occur.

Write a brief paragraph entitled Future Directions. It should briefly summarize where you
expect the projected continuum of research will lead in the future.
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CHAPTER 11

APPROACH SUBSECTION OF RESEARCH STRATEGY: REVIEW
OF LITERATURE; PRELIMINARY STUDIES; PROGRESS
REPORT; BIBLIOGRAPHY & REFERENCES CITED SECTION

GENERAL COMMENTS REGARDING LITERATURE AND PRELIMINARY STUDIES

As noted earlier, the changes in how research-grant applications are submitted to NIH represent
a true and dramatic paradigm shift. Nowhere is this more evident than in how review of the lit-
erature and preliminary data are now handled. Instead of having their own separate sections of
the Research Plan, as they did in the past, they now are integrated into other sections of the
proposal. As a result, it is now easier for applicants to grasp how review of literature and pre-
liminary data should be used to support an application. In addition, it has become more evident
which data and citations are extraneous. The result is a leaner, more pertinent proposal.

REVIEW OF RELEVANT LITERATURE (PRIMARILY JUSTIFICATION & FEASIBILITY)

For years, we have been writing and speaking about the Background subsection of the Back-
ground and Significance section of the previous format as the least well understood part of the
application. Almost to a person applicants viewed it as an opportunity to impress reviewers with
the scope and breadth of their knowledge of the area. The literature review was almost always
an attempt to summarize the relevant field comprehensively, which is precisely what it should
not have been. Very few applicants used it for the purpose it was intended to have, which was
justification of the need for the proposed research.

To help solve this problem, NIH has eliminated review of the literature as a separate section in
the current format. Relevant citations in support of the proposal are now scattered throughout
the components of the Research Plan, the format of which is outlined, below. An asterisk de-
notes where selective review of existing relevant literature may be needed in the new approach.

SPECIFIC AIMS *
RESEARCH STRATEGY
Significance *
Innovation *
Approach
Each Aim:
Introduction
Justification & Feasibility
Review of Relevant Literature *
Preliminary Studies
Research Design *
Expected Outcomes
Potential Problems & Alternative Strategies *
Timetable ‘
Future Directions™



Integration of Relevant Literature Throughout the Research Plan

As noted in chapter 9, there should be few citations in the Specific Aims section. This part of
the application has the purpose of ‘introducing’ the rest of the Research Plan. It should be pri-
marily conceptual and there isn't a lot of room for detail — the entire section can be no longer
than one page. In addition, you don’t want to ‘bury’ reviewers in a lot of initial detail. Thus, we
recommend that you cite only the most important, ‘linchpin’ references which justify that there is
a need for what is proposed.

The first part of the Significance subsection of the Research Strategy section (chapter 9) should
contain highly selected citations of literature that detail existence of the gap in the knowledge
base / urgent need that will drive your grant proposal. In addition, you may need additional cita-
tions in the third part of the subsection to support your assertion that benefits will accrue to the
proposed research. All of these should be ‘spun’ to justify your proposal.

In the /nnovation subsection of the Research Strategy section (chapter 9) existing literature
should be cited in the first part of the subsection to frame the status quo. This provides the
‘platform’ on which you will make your claim for innovation. Again, the slant should be that such
innovation is needed to advance the field.

The need for the research proposed under each aim must also be justified. You should do so
under each aim in the first part of Justification and Feasibility subsection. This is where the bulk
of your citations will be located. Each of these sub-subsections should be focused only on justi-
fication of the need for that part of the research. As is shown on the preceding page, each of
these sub-subsections should be titled “Review of Relevant Literature.”

Citations under Research Design for each aim (chapter 10) depart in some cases from justifica-
tion of need. Such citations supplant the need for descriptive methodologic detail. Citation of
your own papers is an important means of establishing methodologic feasibility in your hands.

References in the Potential Problems & Alternative Strategies subsection (chapter 10) will usu-
ally be to the alternative approaches that are offered to avoid/overcome potential problems.
While you need enough citations to be credible, don’t over-cite the literature because, by doing
so, you inadvertently overemphasize the problem.

Finally, a few citations will add credibility to the Future Directions part of your Approach subsec-
tion (chapter 10). This can’t come across as ‘pie-in-the-sky’ generalities. Supporting your vision
of the future with well-selected citations is smart business.

Approach to Citing and Reviewing the Literature

We recommend that you cite the literature using author/year (one author = last name, year; two
authors = both last names, year; more than two authors = last name of first author et al., year).

This is much more reviewer friendly, in our opinion, than using numerals. Your assigned re- -

viewers, if not experts on the subject you are presenting, will be pretty close. If you give them
author/year they will be able to recognize most of your citations without having to flip to the Bib-
liography & References Cited section. If you give them numerals, no matter how familiar they
are with the literature of your field, they will have to go to the Bibliography and References Cited
section every time to determine what you are citing. Not only does that cause them extra work,
you want them to remain focused on content. That is very difficult if the reviewer is forced to flip
back and forth in the proposal while s/he is trying to read it.
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We recommend that you write the literature review after each aim out of the order in which it will
appear in the final application. For example, selection of references to support each aim will be
facilitated by writing the Research Design part before you write the related part of the aim’s Jus-
tification and Feasibility subsection. If you think of Research Design as the ‘plug’ that will fill the
gap related to that part of the project, once you know what the ‘plug’ looks like, it becomes much
easier to select the literature that will justify the need for it.

Citations should be almost exclusively of primary literature. Don’t make the mistake of trying to
be comprehensive by citing a lot of review articles. Reviewers will not be impressed if you come
across as a ‘five-minute expert’ based on your knowledge of review articles. What they will
want to know is whether or not you have command of the primary literature of your field. Do you
have the capacity to select the primary references that will best support what you are propos-
ing? There is an exception to this ‘rule:’ If one of the members of the review panel you are tar-
geting has written a pertinent review, we of course recommend that you cite it, providing that it
won’t appear contrived to do so.

Your treatment of the literature should be a critical analysis of what has been published, not a
passive one (i.e., not just who did what when). Without being overly critical of other workers, use
the literature to point out relevant gaps in what has previously been published. You shouldn’t be
comprehensive in your coverage of a specific point. For example, one of us cloned a receptor
in competition with seven other laboratories. All eight laboratories were ultimately successful
and, within a very short span of time, members of those groups published eight versions of es-
sentially the same paper. Were you going to cite the cloning of that receptor you would not ref-
erence all eight of those publications. Rather, you would cite the first one and/or the one that
best makes the point that you need to make. Taking this approach prevents long strings of au-
thor/year citations that would otherwise interfere with the readability of your proposal.

PRELIMINARY STUDIES (UNDER JUSTIFICATION & FEASIBILITY)

The second part of the Justification & Feasibility subsection under each aim should be titled
Preliminary Studies. NIH's current view of preliminary data can be summed up as: it's quality,
not quantity, that counts. The purpose of including preliminary data is to help establish that the
work proposed is feasible in your hands, i.e., that you and your research team have the compe-
tence and experience needed to do what is proposed. Only highly selected data that are rele-
vant to that purpose should be included. In other words, presentation of preliminary data should
not be seen as an opportunity to impress reviewers with all that you have done in the recent
past. Such indiscriminate use of the Preliminary Studies section in the previous format is one of
the reasons that NIH eliminated it as a section, in our opinion.

Application Guide’s instructions on Preliminary Studies: “For new applica-
tions, include information on Preliminary Studies as part of the Approach sec-
tion. Discuss the PD/PI's preliminary studies, data, and or experience pertinent
to this application. ... Preliminary data can be an essential part of a research
grant application and help to establish the likelihood of success of the proposed
project. Early Stage Investigators should include preliminary data (however, for
RO1 applications, reviewers will be instructed to place less emphasis on pre-
liminary data [than would be the case for] more established investigators).
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Unfortunately, in the instructions above, NIH makes it appear that only data produced by the
PD/PI can be included. That is not correct; data produced by any member of the research team
is eligible for inclusion. Note also that the instructions suggest “experience pertinent to this ap-
plication” can be included. That could be a viable approach, especially for Early Stage Investiga-
tors. However, as you will note below, real data should be included whenever possible.

You should segue seamlessly from justification of the need (Review of Relevant Literature sub-
subsection) into presentation of evidence that you can do what is necessary to solve the prob-
lem(s) you have just framed (Preliminary Studies sub-subsection). Thus, you need a transition
piece that will bridge between the two parts of the Justification & Feasibility subsection. For ex-
ample, having just reviewed the relevant literature that justifies the need for the aim, you might
write something like:

‘The preceding citations and related discussion illustrate that ........... is critically important to
developing better understanding of ............, which is the focus of this aim. Our approach re-
quires that we will be able to ............. The following preliminary data support the feasibility of

that approach in our hands.” You will need such a transition piece under each aim. Don't use
exactly the same words each time or the transition piece will come across as ‘canned’ and re-
petitive. Clever paraphrasing is essential.

What to Include

TIP: It is essential that you present actual data, not summaries of
data. Lead your reviewers through what you present, assuring
that they make the connections that you want them to make.

As with selection of primary literature to cite, choice of which preliminary data to use will be fa-
cilitated by writing the Research Design part of each aim before you write the aim’s Justification
& Feasibility subsection.

Most of the data selected should be unpublished. Begin the selection process by collecting all
of your team’s unpublished work that might be relevant. Under the aim’s hypothesis or state-
ment of need, list which of the data support either its formulation or existence, respectively. In
the case of a statement of need, the data should be from your own assessment of need, not the
published work of other investigators who have independently called attention to its existence.
Such citations belong in the preceding part of the Justification & Feasibility subsection, not here.
Do the same under each of your aims — which data support the feasibility of which aim? After
each group of data, write a statement regarding what that set shows and why the data are im-
portant. After you have completed this organizational step, begin to ‘prune’ the list, keeping only
those sets of data that are complete and that persuasively contribute to the ‘story’ that you want
to tell. Now, arrange the data sets under each aim in a logical and compelling order. Remem-
ber that your objective here is to lead your reviewers to the conclusion that you are highly capa-
ble of accomplishing what will be proposed in the next, Research Design subsection.

If your published work is needed to help support feasibility, e.g., the use of a method that you
have employed successfully in the past, the relevant paper should be referenced with an ac-
companying discussion of why the method will be used in the current approach. In other words,
use the recommended approach to avoid inclusion of descriptive methodologic detail.
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Never use data from investigators outside of your own research team. The purpose of prelimi-
nary data is to support feasibility in your team'’s hands, not in the hands of someone else. If you
want to include the unpublished work of other investigators in your application you should do so
in the first part of the Justification & Feasibility subsection. Cite it as “unpublished” and accom-
pany the proposal with a letter of support from the investigator that corroborates your claim. If
you don't include such a letter, it is risky to present such data because reviewers would have
nothing with which to confirm your assertion.

If you are proposing hypothesis-driven research at the R01 level, you should have preliminary
data in support of the proposal's central hypothesis and each aim’s working hypothesis. For ei-
ther hypothesis- or need-driven proposals, the feasibility of each aim must also be supported.
New/Early Stage Investigators are not required to have the same quantity of preliminary data
that would be expected of an established investigator. That is one reason why New/Early Stage
Investigators' applications are now ‘clustered’ for evaluation at the beginning of review-panel
meetings. It helps reviewers remember that fact.

At the R01, R15 and R34 application levels you are allowed 12 pages for the Research Strategy
section. At the R0O3 and R21 levels you are allowed only 6 pages. Thus, the approach to pres-
entation of preliminary data for the latter kinds of applications must differ. The difference is in
the quantity, not quality, of the data presented. For example, you can actually undercut the fund-
ability of your application if you include a lot of preliminary data in support of an R03. Why?
Because the purpose of most R03s is to sponsor pilot studies/produce preliminary data. If you
already have preliminary data you shouldn’t be using that grant mechanism. That said, in spite
of what the instructions say, in our experience reviewers expect a small amount of preliminary
data in support of an R03. The R21 has a different purpose, which is usually to support high-
impact research that has high risk of failure associated with it. Again here, the instructions
stipulate that preliminary data are not required. However, we have found that reviewers require
preliminary data at the R21 level if you expect to be successful. Again, it doesn't have to be
much (there can’t be — you only have a total of 6 pages for the entire Research Strategy sec-
tion), but it has to be of high quality and convince reviewers that, although there is high risk of
failure associated with the project, the risk isn't so high that there is virtually no chance for suc-
cess. In other words, some semblance of feasibility has to be established with a little bit of
highly selected preliminary data.

Organizing and Presenting Your Preliminary Data

Technical Considerations

Each set of data / figure should be designed to make a single point / be the basis for a single
conclusion. As noted earlier (chapter 4), each paragraph that you write should make one point
and one point only. Thus, each data set / figure presented here should be accompanied by a
paragraph that discusses it and makes a point / leads to a conclusion. Strive for simplicity. Jux-
tapose the text and the related data as closely as possible. ldeally, the reviewer will only have
to glance back and forth between the two.

Scan or copy/paste figures / tables and embed them into the text. Wrap text around them to
save space. |If you are using full justification, auto-hyphenate the document to minimize wide
word-spacing problems that can develop with full justification when text is wrapped around em-
bedded figures and tables.
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Vary the means of presenting your data. Even if you could present everything in a single for-
mat, table after table or histogram after histogram becomes boring. Instead, change the format
to make the data as appealing to reviewers as possible. But take into account two things when
choosing the formats you will use. First, how much space will be taken up by one, compared to
another. You are constrained by the small amount of space that is available to you; make the
most of it by choosing formats that require the least amount of space. If necessary, recreate ex-
isting presentations of data in a more space-efficient way. Second, photo-reduce figures to the
greatest extent possible. A common mistake is to do so without paying attention to associated
print: the figure fits the small space nicely, but print associated with it is illegible. To avoid this
problem t may be necessary to redraw the figure using larger print.

A data set/figure should not be presented until after it is first referred to in the text. Thus, if there
is no room at the bottom of a page after a table is first mentioned, it should not be moved to the
top of that same page. Were you to do so, the reviewer would encounter it before s/he would
know why it has been included. Rather, it should be moved to the top of the next page with a
note on the preceding page that specifies its location, e.g., ‘(see Table 3, top of next page).’

Even though the electronic version of your application may contain faithful reproductions of fig-
ures that include color, you must anticipate that one or more of your reviewers will want to read
and evaluate your application after first downloading and printing it using a black-and-white
printer. Therefore, you should choose colors used in figures to have distinct grayscale differ-
ences when reproduced in black and white. This potential problem cannot be overcome by
submitting color copies of the figure as appendix material; that use of the Appendix is no longer
allowed (see section 5.5.2.16 of the Application Guide).

Editorial Considerations

With respect to calling attention to what is important, we recommend that you include a fully
italicized sentence in each paragraph that helps reviewers connect with how / why the related
data support feasibility. For example, the sentence might read something like, ‘These data are
important in establishing the feasibility of Specific Aim #2, because they validate its underlying
concept.” or ‘Collectively, these data support feasibility because they unequivocally confirm that
XYZ occurs, which was the essential observation needed to propose specific aim #3.

In our opinion, the most common error made in this part of the application is failure to lead the
reviewers through the data that are presented. The usual approach is to provide a conclusion
and then refer the reviewer to a data set or figure so that s/he can determine how that conclu-
sion was reached. That makes the reviewer do all of the work, which is not reviewer friendly.
More important, it risks that s/he either won't make the effort or will misinterpret the data. A bet-
ter approach, in our opinion, is to give the reviewers the conclusion, refer them to the
data/figure, and then lead them through it. For example, ‘We conclude from the data in Figure 1
that____. Note that there is a band in column one that is missing in column two. This indicates
that ____’ By using this approach, you can be guaranteed that the reviewer will come down in
the same place that you came down. Once there, s/he may disagree with your conclusion, but
at least you will know that s/he got to the same point that you did.

Figures should be accompanied by a legend. It should begin with a descriptive and informative
title. Figure legends should have two parts. The first part should include whatever description is
relevant to making the figure intelligible. The meanings of all symbols should be included. Don't
forget to include information about statistical notations (e.g., error bars). The second part of the
legend should briefly summarize the method(s) used to generate the data. This second part
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should be preceded by the title, ‘'METHODS." The legend should be referred to in the text if a
methodological point needs to be made there. There are two reasons for including method-
ologic summaries in figure legends and footnotes to tables. First, while there are strict guide-
lines on font size for text (at least 11 point and 15 or fewer characters and spaces per linear
inch), these restrictions are relaxed for legends and footnotes. The only requirement for figure
legends and footnotes to tables is that “it must be ... readily legible” and in one of the four ap-
proved typefaces. Second, ‘burying methodologic summaries in figure legends and footnotes to
tables makes such information accessible to reviewers but they don’t have to read it unless they
want to do so. We recommend that you use either 9- or even 8-point type, with the first part of
the legend or footnote bolded, as is illustrated in the text box at the top of the next page. To al-
low you to compare them, the first part of the legend in the text box is in 9-point Arial and the
second, “Methods” part is in 8-point. We prefer the 9 point.

Figure 3. Enhanced expression of TLR4 on macrophages from B. anthracis infected mice. The
data show the level of surface expression of TLR4 in alveolar macrophages at 24 and 48 hours
post infection of C57/BI6J mice with a virulent strain of B. anthracis spores (open bars) is
markedly elevated relative to the avirulent strain (shaded bars) or B. subtilis (filled bars), indi-
cating that virulence is associated with rapid induction of innate host immunity. Methods: Mice
were infected via inhalation with 10 million spores as indicated. At 24 and 48 hours post-infection, five mice from
each group were euthanized and pulmonary lavage fluids were obtained. Macrophages were isolated by magnetic
bead adherence using anti CD11b monoclonal antibodies, stained with fluoresce in conjugated polyclonal rabbit
anti-mouse TLR4 antibody and analyzed by flow cytometry. Data are averages of triplicate determinations + S.E.M.

PROGRESS REPORT FOR RENEWALS / REVISIONS

Application Guide’s instructions for Progress Reports: “For renewal/revision
applications, provide a Progress Report as part of the Approach section. Provide
the beginning and ending dates for the period covered since the last competitive
review. Summarize the specific aims of the previous project. And the importance of
the findings, and emphasize the progress made toward their achievement. Explain
any significant changes to the specific aims and any new directions including
changes resulting from significant budget reductions.”

The format of the Research Plan changes slightly if you are submitting a renewal or revision of
a previously submitted proposal: a Progress Report subsection is required under the “Ap-
proach” subsection — without any increase in the number of pages that are allowed for the Re-
search Strategy section. This, of course, compounds the problem of staying within the 12-
page limitation for the Research Strategy section.

SPECIFIC AIMS
RESEARCH STRATEGY

Significance
Innovation
Approach
Progress Report
Each Aim:
Introduction
Justification & Feasibility
Review of Relevant Literature
Preliminary Studies
Research Design
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Expected Outcomes

Potential Problems & Alternative Strategies
Timeline
Future Directions

Many of the principles pertinent to the presentation of preliminary data apply here, as well.
However, there are some important differences. First, the section should begin with the dura-
tion of time that the Progress Report covers. That is not the duration of the grant. It is the pe-
riod from the date of the award to the date of submission. Second, you need to present the
specific aims that directed the research that will be summarized in the Progress Report. They
may not be the ones that were submitted in the previous application. For example, if you
changed the scope of the project because of budget cuts that were forced on you, that fact
should be made clear. Hopefully, you would have backed up such changes by getting ap-
proval of your Program Officer and/or through the way that your annual Non-Competing Con-
tinuation Progress Reports (PHS 2590; see http://grants.nih.gov/grants/funding/2590/
2590.htm) were written. You should detail these changes at the beginning of your Progress
Report. As another example, you might have found that, in spite of your best projections, one
or more of the original aims had to be changed for scientific reasons during the course of the
research. You should have noted the need to make that change in one or more of your an-
nual, Non-Competing Continuation Progress Reports. If there was no objection to the pro-
posed change (and there almost never is), the revised set of aims would become what you
would present at the beginning of the Progress Report in your renewal proposal. You should
organize and present your Progress Report in the renewal application using the former and/or
revised aims as subsection headings. Third, each paragraph in the Progress Report should
be devoted to one discovery that you made. As is the case for presentation of preliminary
data, you should include an italicized sentence in each paragraph. The difference here is that
you should use such sentences to highlight for reviewers why each discovery was important
and how it contributed to attainment of the grant’s overall objective.

After you have completed the Progress Report you need to create a list of every product that
came from the prior funding. The space occupied by this list will not be counted against the
12-page limit for the Research Strategy section. Rather, it will be uploaded as a separate

PDF document into field 2.5 of the PHS 398 Research Plan component (see arrow, be-
low).

PHS 398 Research Plan ‘
; - !
| 1. Application Type: i
; I
‘ From SF 424 iR&R) Cover Page The response provided on that page. regarding the type of application being submilted. is repeated for YORIr
reference, as you altuch the appropriale sections of the Research Plan

“Type of Application

I |Mew [ I Resubmission { | Renewal I Continuation [ | Revision

. 2. Research Plan Attachments:

Please attach applicable sections of the research plan, below

1. Introduction to Application [ 1 i 1l ][ ttachment | ‘
2. Specific Aims =y | I Add Attachment ] I il i ; I View Altachenent I I
3. *Research Slrategy l f [ Add Nlachment_i " 43 I | l |
4. Inclusion Enroliment Report ] [ Add Annchmcnt > ] I x ] |
5. Progress Report Publication List | Add Attachment [

11
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It is important to realize in constructing this list that, in addition to evaluating quality, reviewers
count. Therefore, we recommend that you use the instructions in the text box, below, to cre-
ate the list. First, identify everything that could be construed as a product of your current fund-
ing. Prioritize these products from most-to-least important. Publications and manuscripts ac-
cepted in peer-reviewed journals will be your most important product. Therefore, begin your
list with a subheading, ‘Publications in Peer-Reviewed Journals.' Exclude submitted and ‘in-
preparation’ entries from the list. Let's say that these become numbers 1 through 12. The
next most important product might be three invited monographs. To include them, you would
insert the subheading, ‘Invited Monographs.’ However, instead of numbering them 1 through 3

SF 424 Application Guide Instructions - Progress Report Publication List:
List the titles and complete references to all appropriate publications, manu-
scripts accepted for publication, patents, and other printed materials that have
resulted from the project since it was last reviewed competitively. When citing
articles that fall under the Public Access Policy, .... provide the NIH Manuscript
Submission reference number or the PubMed Central (PMC) reference number
for each article [where applicable]. If the [latter] is not yet available ..., indicate
“PMC Journal — In Process.” Citations that are not covered by the Public Ac-
cess Policy, but are publicly available in a free, online format may include URLs
or PMCID numbers along with the full reference (note that copies of these pub-
lications are not accepted as appendix material).

you would continue the sequence of numbers from above, i.e., they would be 13 through 15.
You would continue with patents, and any “other printed materials” (e.g., reviews, book chap-
ters, published conference proceedings and the least important, published abstracts, which
would be last).

TIP: If you decide to present abstracts, make sure that most of the earlier ones are re-
flected as later, full-length publications in peer-reviewed journals. If you present nu-
merous abstracts that do not give rise to subsequent peer-reviewed publications, it
will give reviewers the impression that your discoveries either cannot pass the test of
rigorous peer review or that you are satisfied to primarily publish abstracts.

When you have completed this exercise, the total number at the end of the list will be larger and
much more impressive than a series of smaller totals for the various subsections.

Finally, it is important for you to appreciate that progress made with current funding is a major
criterion that is used by reviewers to determine whether or not a renewal application will be
funded. If you (and colleagues who you consult) recognize that insufficient progress has been
made to merit a fundable priority score, the shortest route to funding is probably not through the
submission of a renewal application. You would most likely be preordained to fail. /n such a
case, you should consider changing the proposal enough to convert it into a new application.
By doing so, you not have to submit a Progress Report. If this tactic proves to be necessary
you hopefully became aware of it at the time that your last PHS 2590 Non-Competing Continua-
tion Progress Report was prepared.
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BIBLIOGRAPHY & REFERENCES CITED SECTION

The choice and number of citations included in support of your proposal are important. In fact,
the references that accompany your application say a lot about you as an investigator. They
should mostly be citations of the primary literature, not reviews. They should be up to date, es-
pecially if you are resubmitting an application that wasn’t funded on an earlier attempt. Forget-
ting to update the Bibliography & References Cited section in resubmitted applications is a rela-
tively common mistake. Reviewers often check this to assess whether or not an applicant has
cared enough to update the literature that supports the proposal. Citations should be complete,
i.e., all authors in their published order, title, accepted abbreviation for the journal, volume, year
of publication and full pagination. Finally, it is reviewer friendly to present your references in al-
phabetical order, based on the name of the first (or only) author. Do not open a line after each
reference because it unnecessarily increases the length of this part of the application. Rather,
set off each citation either by numbering it or by presenting it un-numbered in a ‘hanging indent’
format.

When citing books or other large documents, make certain that you include relevant page num-
bers as a guide to what you are referencing. You cannot expect reviewers to read the entire
book/document to find what you are referring to. Similarly, don't cite references that aren’t read-
ily accessible to reviewers, such as submitted manuscripts or obscure conference proceedings.
If you cite a manuscript that is “in press,” you should include it in its entirety as an appendix. It is
permissible to do so because such manuscripts are not publicly available. That is one of the lit-
mus tests used to decide whether literature can be included in the appendix. Never cite manu-
scripts that are “in preparation.”

You must include either the NIH Manuscript Submission reference number (e.g., NIHMS97531)
or the Pubmed Central reference number (e.g., PMCID234567) when citing articles that either
fall under Public Access Policy or were authored/co-authored by the applicant and arose from
NIH support. If the PMCID is not yet available because the journal submits articles directly to
PMC on behalf of their authors, indicate “PMC Journal — In Process. "You can find a list of such
journals at http:/publicaccess.nih.gov/submit process journals.htm. Although URLs are gener-
ally prohibited in NIH grant proposals, citations that are not covered by the Public Access Policy,
but are publicly available in a free, online format, may include them, along with the full refer-
ence.

The Bibliography & References Cited section should be created as a separate PDF file and up-
loaded into the application using the “Add Attachment” button on line 9 of the SF 424 Other Pro-
ject Information component (see arrow at top of next page).

102

— 4 42 _ A3

3




RESEARCH & RELATED Other Project Information
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6.b. Optional Explanation; {

7.* Project Summary/Abstract | “ Add Atachment ”Q(, ate At

View Atachment

8.* Project Narrafive | : | [ Add Atachment | [ Deiete Atec View Atastiment |

9. Bibliography & Referencos Cied | | [Cagd Attachment | [ cetete Anacment] [ view atachment |
10. Facilities & Other Resuurcas[ l H Add Attachment | [ Delete Attacnment] | View Attachment |
1. Equipment[ JI Add Atachment. | [Delete Attachment] | View Attachment |

12. Other Attachments | Add Aftachments l [?.:aig-:ze iiilaci‘rneﬂéezl |‘v':;-;: .-‘v.l;az:‘fmeutsl g

DEVELOPMENTAL STEPS FOR CHAPTER ELEVEN:

Review of Relevant Literature

1. Appreciate that review of literature must be integrated throughout the application as a
means of justifying the need for what is proposed.

2. Citations should also be used in the Research Design subsection, under Approach, to
reference methodology, thereby minimizing descriptive methodologic detail.

3. Cite primary literature, not reviews.

4. Assemble a file of the key literature citations that you will plan to use in support of your
application.

5. Be certain that you have thoroughly familiarized yourself with the information in each of
these publications. This means reading more than the abstract.

6. Cite references using author/year, not numerals.

7. In general, selection of primary literature in support of an aim is facilitated by writing its
Research Design subsection before its Justification & Feasibility subsection.

Preliminary Studies

8. Appreciate that preliminary data are included in your proposal for one reason, only:
support of the project's feasibility in your hands. That purpose should guide your
choice of preliminary data.

9. Understand that different grant mechanisms (e.g., RO1 vs. R03) require different
amounts of preliminary data.

10. In spite of NIH instructions stipulating that preliminary data are not required for R03
and R21 applications, we recommend that a small amount be included to meet re-
viewer expectations.

11. Also appreciate that New/Early Stage Investigators need less preliminary data in sup-
port of their applications, but what is presented must be of high quality.



12. As is the case for selection of supporting references, selection of preliminary data will

13.
14.
15.
16.
17.
18.

19.
20.

21.
22.

23.
24.
25.

26.

27.

be facilitated by writing the Research Design subsection for each aim before you at-
tempt to write the second half of Justification & Feasibility.

Most of your preliminary data will be presented under Approach in the second part of
the Justification & Feasibility subsection for each aim.

Assure that your review of relevant literature in the first part of the Justification & Fea-
sibility subsection segues seamlessly into your presentation of preliminary data in the
second part.

The great majority of your preliminary data should be unpublished.

Use your published work to support feasibility of methods in your hands, thereby
avoiding inclusion of methodologic detail.

Do not include unpublished work of others in support of feasibility. It must be your
hands, not theirs.

Presentations of preliminary data should be organized to make one point and one
point only. Data presentations should be accompanied by a text paragraph that does
the same.

Write accompanying text in such a way that it leads reviewers through the data; don’t
make reviewers interpret what you present.

At the end of each paragraph, include a fully italicized sentence that tells reviewers
why what has just been presented supports feasibility in your hands.

Wrap text around figures and tables to save space.

Vary the format used to present data, thereby making them maximally appealing to re-
viewers.

Make certain that none of your preliminary data appear in the application before they
are first referred to in the text.

Assure that no figures or tables have been photo-reduced to the extent that print asso-
ciated with them has become illegible.

Select colors in figures to have distinct grayscale differences, thereby assuring that the
figure will be interpretable when printed in black and white.

Figures should be accompanied by a two-part legend. The first part should facilitate
interpretation of the figure and the second should summarize how related the work
was done.

Reduce the size of font to 9 points in figure legends and footnotes to tables.

Progress Report for Renewal Applications

28.

29.
30.
31.
32.
33.
34.

35.

Make a decision, based on relative productivity with the current funds, whether or not
to submit a renewal. The shortest path to funding may be a new application if you
have not made reasonable progress during the current period of grant support.

Begin by offering the beginning and ending dates since the last competitive review.
The ending date will be the date of submission of the renewal.

Summarize the specific aims for the current period of support, including any changes
in them that were caused by budget cuts or change in scientific direction.

Use the titles of the specific aims to organize the Progress Report into subsections.
Use a separate paragraph to present each of your discoveries.

Write a fully italicized sentence at the end of each such paragraph that highlights the
importance of the discovery and how it contributed to attainment of the grant’s overall
objective.

Convert the Progress Report into a PDF file and upload it into field 2.4 of the PHS 398
Research Plan component.

Create a list of the products — most will be publications — from the current period of
support, ranked in order of greatest to least importance. Be sure to include PMCID
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36.

numbers, when possible.

Convert the list to a PDF file and upload it into field 2.7 of the PHS 398 Research Plan
component, Progress Report Publication List. Do not include manuscripts in the list
that are either submitted or ‘in-preparation.’

Bibliography and References Cited Section

37.
38.
39.
40.
41.
42.

43.

Assure that most references are primary literature, not reviews.

Present them in alphabetical order based on the last name of the first author.

Either number them or use hanging-indent format, without a separating open line be-
tween entries.

Ensure that the bibliography is up to date, especially if you are resubmitting a pro-
posal.

Use a standard, consistent format for each entry that is complete, e.g., has full pagina-
tion.

Ensure that cited books and other large documents have specific page numbers asso-
ciated with them, thereby telling reviewers exactly where to look to find the reference.
Do not reference anything that would be difficult or impossible for a reviewer to find,
e.g., a submitted manuscript or a conference proceeding that was not published in a
readily accessible source.

. Include PMCID numbers, if available.
. Convert the document to a PDF file and upload into field 8 of the R&R Other Project

Information component.
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CHAPTER 12

SENIOR/KEY PERSON PROFILE(S), BIOGRAPHICAL
SKETCHES, AND MULTIPLE PI LEADERSHIP PLAN

GENERAL CONSIDERATIONS

The profiles and biographical sketches of essential members of your research team are pre-
pared and included in the application using the RESEARCH & RELATED Senior/Key Person
Profile (Expanded) component (section 4.5 of Part | of the SF424 [R&R] Application Guide for
NIH and Other PHS Agencies).

Each member of the Senior/Key Personnel set and all Other Significant Contributors must pro-
vide both a profile and a Biographical Sketch. Generically, these individuals are defined as
ones without whom completion of some part of the project would become probiematic. The dis-
tinction between these two personnel categories relates to time committed to the project: Sen-
ior/Key Personnel “contribute in a substantive, [measurable] way to the scientific development
or execution of the project, whether or not salaries are requested.” Other Significant Contribu-
tors “have committed to contribute to the scientific development or execution of the project, but
are not committing any specified measurable effort to the project.” Thus, the distinction be-
tween the two is measurable effort (in person months).

Senior/Key Personnel include the Principal Investigator (all Principal Investigators if there are
multiple PDs/Pls), Co-Investigator(s), and can include Collaborators and Consultants if their ef-
fort is measurable. Even though post-doctoral research fellows, graduate students and techni-
cians may have measurable effort on a project, they rarely qualify as Senior/Key Personnel be-
cause their level of expertise can usually be replaced relatively easily. Thus, they usually will
not be represented in the application by a profile and a Biographical Sketch. The credentials of
such members of the research team, along with their roles in the project, should be described
only in either the Personnel Justification of a modular budget (see chapter 13) or in the Budget
Justification if the SF 424 R&R breakout budget is used (chapter 14).

Other Significant Contributors are usually either collaborators (e.g., someone who provides a
critical reagent, technology or access to subjects) or consultants who have such a limited role
that their effort is not quantifiable in person months.

PERSONNEL PROFILES

Each Senior/Key Person and Other Significant Contributor must have a profile prepared for
him/her. Such profiles are created using the series of blocks on the SF424 Senior/Key Person
Profile(s) Component (see next page). There is a separate profile at the beginning of the form
for the Principal Investigator (“PROFILE - Project Director/Principal Investigator”), which is fol-
lowed by another part that is used to create the profiles of other Senior / Key Personnel and any
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Other Significant Contributors (‘PROFILE — Senior/Key Person 17). If there are multiple PD/Pls,
the contact PD/PI should be listed first, followed by the remaining PD/Pls in alphabetical order.

OMB Number: 4040-0001
Expiration Date: 06/30/2011

RESEARCH & RELATED Senior/Key Person Profile (Expanded)

PROFILE - Project Diroctor/Principal investigator

Preﬁx:‘ I * First Name:} Middle Name:[ ]

"Last Name: §

Position/Tille: ' Depar!menl:! — l

Organization Neme: | | ivision: [

“Steett: | . . -I

Street2: I
*City: S 2 5 | Countys Parish: | |
‘State: | | Province: | |
*Country: [USA: UNITED STATES ] “Zip/ Postal Code: | 5 |
* Phone Number: ~ Fax Number: { |

Credential, e.g., agancy login:l l

* Project Role: [pp/p1 ] othor Project Rote Category: | ]

Degree Type: I !
Degreo Yoar: |

*Attach Biographlcal Sketch

PROFILE - Senlor/Key Person 1

Prefc[ | *First Name] | Middie Name: | ]
* Last Name: [ ] Sulﬁx:{:::::]

Position/T rﬂe:[ 1 Oepartment: { ]

Organization Name: | ] Diwision: |

* Streett: | ]

Street2: | B ’

* City. E i County/ Perish: [ 1
* State: f } Prcwinc«'s:;r
*Country: | 5sA: UNITED GTATES L __| *Zip/ Postal Code: | ;

* Phone Number:{ ] Fax Number: | j.
* E-Mail: | |

Credentiel. e.g.. agency login: | J

* Project Role: { ~] Other Project Role Ca:egm-y;[ =

Degree Type: [ ]

Degroe Year: { T e

*Attach Biographical Sketch S T | Add Attachment { | Setste Auachmem‘ | vies Attacament |
Altach Current & Pending Support | [ LAdd Attachment ] LGetste Atachment ] | view Attaenment |

To ensure proper performance of this form, after adding 20 additional Senior/ Key Persons; please save your application, close the Adcbe
Reader, and reopen it.
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Senior/Key Personnel should be presented next, in alphabetical order. Other Significant Con-
tributors should then be presented, again in alphabetical order. Profiles after the first Senior/Key
Person’s are created by clicking the “Next Person” button beneath the lower right corner of the
“PROFILE - Senior/Key Person 1” fields. If there are more than 20 profiles be sure to save the
application, close the Adobe Reader and then reopen it. Not doing so risks a malfunction of the
system. If there are more than 40 Senior/Key Persons and/or Other Significant Contributors,
their profiles and biographical sketches should be concatenated and uploaded as a single file
using the “ADDITIONAL SENIOR/KEY PERSON PROFILES,” which will become available after
the data for the first 40 profiles have been entered. A format page for profiles in excess of 40 is
available under “Additional Format Pages” at http://grants.nih.gov/grants/funding/424/index.htm.

For applications with multiple PD/Pls, each must be registered in the eRA Commons. A very
common mistake made by multiple-Pl applicants is failure to enter the eRA Commons ID (User
Name) for the PD/PI(s) in the “Credential” field. This is not a requirement for other members of
the Senior/Key Personnel set.

The “Project Role” field of the Senior/Key Person Profile (Expanded) component is another
place where mistakes are frequently made. The role selected for each PD/PI (if there are multi-
ple PD/Pls) must be “PD/PL.” NIH and other PHS agencies do not recognize the “Co-PI" choice
that is included on the drop-down menu. Unlike previous iterations of this form, the Adobe B
version has “Co-Investigator” and “Post-Doctoral Scholar” as choices on the drop-down menu.
For Other Significant Contributors, select “Other” from the drop-down list for “Project Role” and
then type “Other Significant Contributor” in the “Other Project Role Category” field.

The field in the Senior/Key Person profile that is titled “Attach Current & Pending Support”
should not be used for applications to NIH and other PHS agencies unless a funding opportunity
announcement specifically requires it. This information will be submitted later, “just in time” to
fund the proposal.

If you decide part way through a Senior/Key Person profile that it is not needed, there is no easy
way to ‘empty’ it. You must complete it. Then, click the “Next Person” button at the bottom right
of the page, which will activate the “Delete Entry” button at the lower left of the page. Clicking
the latter button will then delete the unwanted profile.

BIOGRAPHICAL SKETCH

The biographical sketches are the primary means used by reviewers to score the INVESTIGA-
TOR(S) core review criterion for your application. In addition, they are one of the most impor-
tant contributors to reviewers’ assessment of feasibility of the project in your research team’s
hands. Extensive thought should be given to the preparation of this part of the application,
therefore.

Application Guide instructions for the INVESTIGATOR(S) core criterion:

“Are the PD/Pls, collaborators, and other researchers well suited to the pro-
ject? If Early Stage Investigators or New Investigators, do they have appropri-
ate experience and training? If established, have they demonstrated an ongo-
ing record of accomplishments that have advanced their field(s)? If the project
is collaborative or multi-PD/PI, do the investigators have complementary and
integrated expertise; are their leadership approach, governance and organiza-
tional structure appropriate for the project?
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Given the importance of this part of your application, never simply copy biographical sketches
from other applications as a means of saving time. To do so is a serious strategic error, in our
opinion. Such biographical sketches were prepared to support other applications, not yours. In
that regard, the Personal Statement may not be as pertinent to your proposal as it should be. In
addition, each will look different with respect to formatting and, in some cases, typeface. They
should all look alike to emphasize that yours is a fully integrated research team, not a bunch of
disparate parts that have been cobbled together at the last minute. Finally, the biographical
sketches will almost surely be out of date if the ‘copy-paste’ approach is used. The approach
that we recommend to assure that each Biographical Sketch maximally supports your proposal
while, at the same time, it contributes to the image of integration, is described later in this chap-
ter, under the ‘Preparation’ subsection.

Each Biographical Sketch must be uploaded as a PDF file using the “Add Attachment” button
that is adjacent to the “Attach Biographical Sketch” field near the bottom of each Senior/Key
Person’s and Other Significant Contributor’s profile.

Format of the Biographical Sketch

The NIH/PHS-specific instructions near the end of section 4.5 of Part | of the SF 424 Application
Guide should be substituted for the generic SF424 (R&R) instructions regarding how to prepare
the biographical sketches. The relevant instructions are offered under the title, “Additional NIH
and Other PHS Agencies Instructions for a Biographical Sketch.” They are provided in the text
box, below.

General Instructions for NIH and Other PHS Agency Applications: “Use the sample for-
mat on the Biographical Sketch Format Page to prepare this section for all (modular and
other) grant applications. Include biographical sketches of all Senior/Key Personnel
and Other Significant Contributors. The Biographical Sketch may not exceed four
pages per person. This 4-page limit includes the table at the top of the first page.”

A Biographical Sketch Format Page is supplied for all NIH and other PHS agency applications
at http://grants.nih.gov/grants/funding/424/SF424R-R_biosketch.doc. It must be used to pre-
pare the biographical sketches for your proposal. If it is ‘protected’ when downloaded as a Word
document you can ‘unprotect’ it to allow you to make changes in its formatting. You must adhere
to typeface and font-size requirements. After completing each Biographical Sketch, convert it to
a PDF file to preserve its formatting before uploading it into your application using the “Add At-
tachment” button to the right of the “Attach Biographical Sketch” subheading. Two examples of
biographical sketches, which are adapted from the sample that is provided by NIH, are included
at the end of this chapter. There is one for established researchers and another for New/Early
Stage Investigators. Despite these instructions and examples, our experience is that most ap-
plicants still make numerous small mistakes in the preparation of their research team’s bio-
graphical sketches. These are completely avoidable. All you have to do is read and follow the
instructions carefully. It is important to do so because, if your proposal is replete with many
small mistakes that are clearly attributable to not reading and following instructions, it says
something very negative to reviewers about your attention to detail — and what is research about
other than attention to detail?

Education/Training Table. This part of the Biographical Sketch should begin with the bacca-

laureate and conclude with post-doctoral training, i.e., the entries should be in chronological or-
der. A common mistake is to put post-doctoral training under Positions and Honors, rather than
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in this table. Include enough information that it is clear which institutions were involved in your
education/training and when. Make sure that both the month and year of completion, not just the
year, are included in the table’s MM/YY column. If fewer/additional rows/columns are needed in
this Word table, use the “Table” dropdown from the toolbar to manipulate the layout, as needed.
Vertical and horizontal lines can be moved left and right or up and down, respectively, by click-
ing on the relevant line and then dragging it to the desired new location.

Personal Statement. The purpose of the Biographical Sketch is to support feasibility of the
project in the hands of the assembled research team. The Personal Statement is the most im-
portant contributor to reviewers’ appreciation for that. In other words, you have the opportunity
to tell reviewers why each member of the research team has been included. Accordingly, it is
the most important contributor to evaluation of the INVESTIGATOR(S) core review criterion. It
doesn'’t have to be long, but it does have to be comprehensive and relevant in describing each
Senior/Key Person and Other Significant Contributor. The Personal Statement for each Senior /
Key person should be written in first person singular. Begin by relating how the subject person’s
formal education, training and experience contribute to feasibility. Investigators who have re-
cently completed a period of relevant post-doctoral training should briefly describe the research,
what it produced that is relevant to this application, and who the post-doctoral mentor was. Call
attention to mastery of relevant technical skills and the role the person had, if any, in generating
preliminary data that accompany the proposal. Stipulate how participation of the individual as-
sures access to relevant resources, equipment and/or subjects, if that is pertinent. If the person
has worked and published in the past with other members of the research team, call attention to
that. Management and administrative experience should be summarized for anyone who has
the role of PD/Pl. Previous extramural funding that is relevant to the current project should be
related. New and Early Stage Investigators should call attention to that status in their Personal
Statement. Mentors (e.g., for K-Award or Fellowship applications) should call attention to train-
ing experience and outcomes. An example of how this critically important paragraph should be
written is provided at the end of this chapter.

Positions and Honors. Make these entries chronologically, concluding with your present posi-
tion. Refer to the sample biographical sketches at the end of this chapter for examples of how
this subsection should be configured. As will be seen, it is permissible to subdivide this part of
the Biographical Sketch into subsections that are pertinent to its title.

Selected Peer-Reviewed Publications. These also should be presented chronologically.
Only peer-reviewed publications that are published or in press should be included. That means
no reviews, book chapters or published abstracts. Submitted and ‘in-preparation’ manuscripts
are not allowed. Divide the section into the following two subsections: (i) Most relevant to the
current application, and (ii) Additional recent publications of importance to the field.

Research Support. This section should be divided into two subsections: (1) Ongoing Research
Support, and (2) Research Support Completed During the Last Three Years. Use the format for
this section that is shown in the sample Biographical Sketch at the end of this chapter / on the
NIH Web site (http://grants.nih.gov/grants/funding/424/SF424R-R_biosketchsample.doc). The
cutoff date for deciding whether completed support is too old to be included is three years from
the date for submission of the proposal.

Research support should be presented from most to least relevant to the subject of the current
proposal. In other words, it is not meant to be chronological, reverse chronological, or in order
of the most to least important role (e.g., P, Co-l, Consultant).
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The purpose of the Research Support section of each Biographical Sketch is to contribute addi-
tional information about each participant's expertise and scientific accomplishments. If it is pos-
sible to do so, the scientific focus of each source of support and the investigator's role in it
should be related to your project. In other words, existing and prior research support should be
used to help reviewers better understand why the investigator in question has been asked to fill
the specific role that is proposed for him/her in the current project.

A common error made in this section is failure to include all kinds of funding. All federal AND
non-federal support should be included. For example, we are often asked if New Investigators
should include their start-up funds. The answer is YES - absolutely YES — because such de-
partmental or institutional funding is a tangible mark of institutional support and commitment.
Remember that reviewers are told to look for evidence of institutional commitment when review-
ing the applications of New Investigators. Another common error is to confuse this section with
Current & Pending Support (“Other Support” — see section 1.8 of Part lll of the Application
Guide), where amounts and percentage effort associated with each source of support must be
given. The purpose of the Other Support information is to check for overlap with other projects,
which is very different from the purpose of Research Support section of the Biographical Sketch.
Other Support — Current & Pending Support — information is submitted only after an applicant
has been notified that his/her application is being considered for funding. In other words, it is not
submitted at the time the proposal is submitted. It is submitted ‘just in time’ for an award to be
made.

Tips on Preparation of the Biographical Sketch

To ensure that all of the biographical sketches are identical in format and typeface to the Princi-
pal Investigator's, we recommend the following approach. The Pl should ask each member of
the Senior/Key Personnel group, as well as Other Significant Contributors, to provide an elec-
tronic copy of the Biographical Sketch from his/her most recent grant application, along with an
updated copy of his/her curriculum vitae, to include current and pending research support, and a
Personal Statement written to support the proposal that is under development. The Pl should
review the Biographical Sketch and remove anything from it that is not relevant to the project
being proposed. Next, edit the Personal Statement to maximize its relevance to the new pro-
ject. Then, go through the c.v. and add to the Biographical Sketch any relevant information that
was missing from the original, e.g., honors, relevant experience, and/or recent publications. Af-
ter revisions have been completed, the biographical sketches should be retyped in the same
format as the Principal Investigator's. Examples of the format we recommend, which are
adapted from the sample Biographical Sketch that is available from the NIH Web site,
http://grants.nih.gov/grants/funding/424/SF424R-R_biosketchsample.doc, appear at the end of
this chapter. Finally, have each Senior/Key Person / Other Significant Contributor review and
either approve or modify his/her Biographical Sketch.

Principal Investigator, Co-Investigators and Collaborators. The Principal Investigator is, of
course, a member of the Senior/Key Person set. The same applies to the others if there are
multiple PD/Pls (see discussion of when this is appropriate at the end of this chapter). Each
PD/PI must have a written Principal Investigator Assurance on file with his/her institution before
an application is submitted (see section 2.14 of Part Ill of the Application Guide).

Co-investigators are also members of the Senior/Key Person set because they will have meas-
urable person months invested in the project. Collaborators, on the other hand, will seldom
have measurable effort associated with their participation. Therefore, they should almost al-
ways be included as Other Significant Contributors — those who have a key role but no measur-
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able effort. Any individual without measurable effort must provide a letter of support with the
application, which will be included by uploading it into sub-subsection 16 of subsection 2 of the
PHS 398 Research Plan component. The Pl should draft all letters of support him/herself, be-
cause s/he knows better than anyone else why individuals have been asked to participate in the
research project. The ‘example’ letter of support should be given to each Other Significant Con-
tributor with the understanding that a letter ‘like’ the one you have prepared is needed. This
usually will result in the Other Significant Contributor embellishing what you have written and,
therefore, a final letter of support that is even stronger than the draft that you provided. At the
worst, you will get your ‘example’ back verbatim on the Other Significant Contributor's letter-
head. It will say exactly what you want it to say and the ‘writer’ will appreciate that you provided
the example, because it will have saved the Other Significant Contributor time.

No one should be included as a member of the Senior/Key Person or Other-Significant-
Contributor group unless s/he is proposed for a readily identifiable scientific purpose. Thus, in-
cluding someone senior as a mark of respect or including an established investigator who dupli-
cates the credentials of a junior member of the team is usually inappropriate. In the latter case,
inclusion of the senior person could undermine the perception that the junior person is truly an
independent investigator, especially if s/he is the Principal Investigator. Whether or not a per-
son should be included will usually become crystal clear when the Personal Statement for that
individual is written. If it is difficult to write credibly about how someone will contribute to the
project's feasibility s/he probably shouldn’t be included.

In preparing the publication lists of research-team members, remember that three things are
relevant. (1) has the person been productive in the recent past; (2) what is the quality of his/her
publications; and (3) are they relevant to what that person has been recruited to do in the pro-
posed research program? A member of your research team who has few or no publications
relevant to your proposal or who has not been publishing in the recent past probably will be con-
sidered as a ‘weak link’ by reviewers. You may, therefore, want to remove/replace such an in-
dividual.

A New/Early Stage Investigator should be particularly diligent in preparing his/her Biographical
Sketch, because the INVESTIGATOR(S) review criterion is a particularly high bar for him/her to
clear. In particular, the extent and quality of the New/Early Stage Investigator's background and
training should be highlighted in the Personal Statement, because there may not yet be much of
a record of productivity to use as a gauge of past performance. Thus, if relevant, a New/Early
Stage Investigator should consider including his/her dissertation as a peer-reviewed publication.
If the dissertation abstract is publicly available via the Internet, the relevant URL should be in-
cluded after the citation. If the dissertation abstract is not publicly available it can and should be
included as an Appendix item. Either of these gestures will be seen as considerate of review-
ers because of the time and effort that would otherwise have to be invested to access the dis-
sertation abstract. An additional strategy is to accompany particularly strong or relevant entries
in the list of publications of a New/Early Stage Investigator with a sentence or two that highlights
for the reviewer why that(those) publication(s) is(are) relevant to the current proposal and, es-
pecially, how the work that produced those papers has helped to prepare the applicant to under-
take the work being proposed. Note that reprints of publicly available papers cannot be in-
cluded in the application as Appendix material.

Include in the Biographical Sketch only information that is specifically relevant to the project be-
ing proposed. Never ‘pad’ a Biographical Sketch with extraneous entries, such as being in-
cluded in ‘Who’s Who in American Biological Science in New England, 2009, or trivial ones,
such as hobbies. This is an especially important point for New/Early Stage Investigators, who
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may try to increase the length of, i.e., ‘pad,’ their biographical sketches with such non-relevant
entries. Instead, as mentioned above, find legitimate ways to highlight the quality of training,
productivity during training, and the quality of material that has been produced to date. These
are highly relevant ways for a New/Early Stage Investigator to ‘flesh out' his/her Biographical
Sketch.

If a member of the research team has had a gap in productivity, as reflected by absence of
grant support, employment, and/or publications, we strongly recommend that the cause be ad-
dressed in his/her Biographical Sketch. For example, if the person had an extended iliness, took
time from his/her professional career to raise children, or had a term of military duty, the vast
majority of reviewers will understand and be sympathetic. Simply explain the cause without be-
ing defensive about it. If this is not done, reviewers will wonder about the gap and, as a result,
could potentially discount the person’s value to the research team.

Consultants. These are individuals who have exceptional credentials in support of the pro-
posed research program but will have only a limited commitment (usually intellectual). They can
either be members of the Senior/Key Person set, if the extent of their effort is measurable in
person months (http:/grants1.nih.gov/grants/policy/person _months fags.htm) or be included as
an “Other Significant Contributor” if their involvement cannot be quantified in person months.
Regardless of their role in the project, a consultant’'s Biographical Sketch should be written to
emphasize specific qualifications that are relevant to what s/he will do — for example, to act as
an external advisor to a Program Project or as the provider of a specific kind of critical expertise
for such a short time that it would be impractical and cost-ineffective for the Principal Investiga-
tor to develop it in his/her own laboratory. An example of the latter kind of consultant would be
an outside evaluator. If the consultant is included as an Other Significant Contributor, you will
need to draft a letter of commitment for him/her, as described above.

MULTIPLE Pl LEADERSHIP PLAN

If you are offering multiple Principal Investigators for your project you must provide a Multiple PI
Leadership Plan. It will be uploaded into field 2.12 of the PHS 398 Research Plan component.
The location of this part of the application is shown at the top of the next page. Sample leader-

ship plans are provided at http://grants.nih.gov/grants/multi pi/sample_leadership_plans.pdf.

In our experience there is great misunderstanding among applicants regarding when it is appro-
priate to offer multiple PDs/Pls on a project. The source of the problem is confusion between
other agency’s ‘Co-PI' category, which does not exist at NIH and other Public Health Service
agencies, and the ‘multiple PI' concept. The policies and procedures related to multiple PDs/Pls
are described in detail at http:/grants.nih.gov/grants/multi pi. A very helpful additional site is
the one that provides answers to Frequently Asked Questions about the multiple PI/PD ap-
proach. It can be found at http:/grants.nih.gov/grants/multi_pi/faq.htm#b10. The bottom line is
that the project must be one that involves team science and the applicants must be able to offer
strong justification for electing to take the multiple-PD/PI approach. In other words, it would not
be appropriate to simply assign PD/P! status to all co-investigators as a means of enhancing
their status or attracting them onto the research team. Nor would it be justifiable to assign that
title to a senior member of the research team as a mark of respect. NIH makes clear in its in-
structions that multiple PD/P| applications will be the minority of those funded. If you are going
to take this approach there must be a defensible scientific reason for doing so. For example, two
disciplinarily different parts of the project or geographical separation of parts of the project. Oth-
erwise, offering multiple PDs/Pls will seriously detract from your application during its review.
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OMB Number 0825-0001

PHS 398 Research Plan

1. Application Type:

From SF 424 (R&R) Cover Page. The response provided on that page, regarding the type of application being submitted, is repeated for your
reference, as you altach the appropriate sections of the Research Plan.

*Type of Application:

[[:] New [ | Resubmission [ | Renewal [ | Continuation [ |Revision l

2. Research Plan Attachments:

Please attach applicable sections of the research plan, below.

1. Introduction to Application { ] I Add Altachment I [D-;-.su-ic' N;ucflrnu:ﬂl [\!acw Attachiment |

I

Other Research Plan Sections

' 1 o~ - -
10. Vertebrate Animals | | Add Attachment | [Delete Attachrent] | View Attachment |

11. Select Agent Research i I Add Attachment l Mittachme n:i E Miew ;\naci‘:rfer\:]

Jelote A:lacl‘n‘nc:r;él { View Altachiment l

13. Consortium/Conltractual Arrangements I | Add Attachment | [Delete Attachment] | view Altacnment |

14. Letters of Suppoert l E Add Attachment I l[')c?&.-'.t: Iitl.-.n;h‘m-..:t‘ E\/i: Attachment I

[
T
12. Multiple PD/P| Leadership Plan [ ~ |[[Add Atachmen
1
E
i

15. Resource Sharing Plan(s) i E Add Attachment 1 lDeé«::sstr !ﬂ:sacisnwané! iVa:.

16. Appendix | Add Altachments | [Bemove atiachmenis | [ view Altaciments |

DEVELOPMENTAL STEPS FOR CHAPTER TWELVE:

1. Understand the instructions that guide preparation of biographical sketches.

2. Make a decision as to whether or not the multiple PD/P| approach is appropriate for
your project. If so, develop a Multiple Pl Leadership Plan.

3. Prepare your own Biographical Sketch exactly as instructed using the format suggested
by the example at the end of this chapter.

4. Obtain an electronic copy of the most recent Biographical Sketch and updated curricu-
lum vitae from each member of the Senior/Key Personnel and Other Significant Con-
tributors set.

5. Ask each Senior/Key Person and Other Significant Contributor to send you a Personal
Statement that is relevant to the application that you are developing.

6. Revise/update each Biographical Sketch, to include the individual Personal Statements.

7. Have all of the biographical sketches retyped so that they appear alike, i.e., like yours.

8. Have members of the research team approve/modify their revised biographical
sketches.

9. For each member of the Other Significant Contributor group (i.e., participants without
measurable person months on the project), draft a letter of specific commitment / con-
tribution (see creating Letters of Support, chapter 20).
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BIOGRAPHICAL SKETCH FORMAT PAGE
(Downloadable from http://grants.nih.gov/grants/funding/424/SF424R-R biosketch VerB.doc)

BIOGRAPHICAL SKETCH

Provide the following information for the Senior/key personnel and other significant contributors.
Follow this format for each person. DO NOT EXCEED FOUR PAGES.

NAME

POSITION TITLE

eRA COMMONS USER NAME (credential, e.g., agency login)

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include postdoctoral training and resi-

dency training if applicable.)

INSTITUTION AND LOCATION

DEGREE

(if applicable) MMIYY FIELD OF STUDY

Please refer to the application instructions in order to complete sections A, B, C, and D of the

Biographical Sketch.

|

E|

3

NOTE: This form is not ‘protected’ when it is downloaded as a ‘Word’ table. The number of rows
can be expanded or contracted using the approach to modifying tables that is appropriate for your
version of Word. Column width can be optimized by dragging vertical lines to the left or right.

If for some reason the form arrives ‘protected,’ you can ‘unprotect’ it by using the “Unprotect
Document” function.

See the pages that follow for two examples of a Biographical Sketch, which have been adapted
from the sample that is provided by NIH at http://grants.nih.gov/grants/funding/424/SF424R-
R _biosketchsample VerB.doc.
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SAMPLE BIOGRAPHICAL SKETCH

Established Investigator
(Adapted from http://grants.nih.gov/grants/funding/424/SF424R-R_biosketchsample VerB.doc)

BIOGRAPHICAL SKETCH

Provide the following information for the Senior/key personnel and other significant contributors.
Follow this format for each person. DO NOT EXCEED FOUR PAGES.

NAME POSITION TITLE

Hunt, Virginia Lively

eRA COMMONS USER NAME (credential, e.g., agency login) Associate Professor of Psychology
huntvl

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include postdoctoral training and resi-
dency training if applicable.)

DEGREE
INSTITUTION AND LOCATION (if applicable) MM/YY FIELD OF STUDY
University of California, Berkeley B.S. 05/90 Psychology
University of Vermont Ph.D. 05/96 Experimental Psychology
University of California, Berkeley Postdoctoral 08/98 Public Health and Epidemiology

A. Personal Statement

The goal of the proposed research is to investigate the interaction between drug abuse and normal aging
processes. Specifically, | plan to measure changes in cognitive ability and mental and physical health across
a five-year period in a group of older drug users and matched controls. | have the expertise, leadership and
motivation necessary to successfully carry out the proposed work. | have a broad background in psychology,
with specific training and expertise in key research areas for this application. As a postdoctoral fellow at
Berkeley, | carried out ethnographic and survey research and secondary data analysis on psychological
aspects of drug addiction. At the Division of Intramural Research at the National Institute on Drug Abuse
(NIDA), | expanded my research to include neuropsychological changes associated with addiction. As either
Pl or Co-Investigator on several previous university- and NIH-funded grants, | laid the groundwork for the
proposed research by developing effective measures of disability, depression, and other psychosocial factors
relevant to the aging substance abuser, and by establishing strong ties with community providers that will
make it possible to recruit and track participants over time. In addition, | successfully administered the
projects (e.g., staffing, research protections, budget), collaborated with other researchers, and produced
several peer-reviewed publications from each project. As a result of these previous experiences, | am aware
of the importance of frequent communication among project members and of constructing a realistic research
plan, timeline, and budget. The current application builds logically on my prior work, and | have chosen co-
investigators (Drs. Gryczynski and Newlin) who will provide additional expertise in cognition, gerontology and
geriatrics. In summary, | have a demonstrated record of successful and productive research projects in an
area of high relevance for our aging population. In addition, my expertise and relevant administrative
experience have prepared me to lead the proposed project.

B. Positions and Honors

Positions and Employment
1998-2000 Fellow, Division of Intramural Research, National Institute of Drug Abuse, Be-

thesda, MD
2000-2002 Lecturer, Department of Psychology, Middiebury College, Middlebury, VT
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2001-Present Consultant, Coastal Psychological Services, San Francisco, CA‘ .

2002-2005  Assistant Professor, Department of Psychology, Washington University, St.
Louis, MO

2005-Present Associate Professor, Department of Psychology, Washington University, St.
Louis, MO

Other Experience and Professional Memberships
1995-Present Member, American Psychological Association

1998-Present Member, Gerontological Society of America
1998-Present Member, American Geriatrics Society

2000-Present Associate Editor, Psychology and Aging

2003-Present Board of Advisors, Senior Services of Eastern Missouri

2003-04 NIH Peer Review Committee: Psychobiology of Aging, ad hoc reviewer

2005-09 NIH Risk, Adult Addictions Study Section, member

Honors

2003 Outstanding Young Faculty Award, Washington University, St. Louis, MO

2005 Excellence in Teaching, Washington University, St. Louis, MO

2008 Award for Best in Interdisciplinary Ethnography, International Ethnographic Soci-
ety

C. Selected Peer-reviewed Publications (Selected from 42 peer-reviewed publications)

Most relevant to the current application
1. Merryle, R.J. & Hunt, V.L. (2004). Independent living, physncal disability and substance
abuse among the elderly. Psychology and Aging, 23(4), 10-22.

2. Hunt, V.L, Jensen, J.L. & Crenshaw, W. (2007). Substance abuse and mental health among

community-dwelling elderly. International J. Geriatric Psychiatry, 24(9), 1124-1135.
3. Hunt, V.L, Wiechelt, S.A. & Merryle, R. (2008). Predicting the substance-abuse treatment
needs of an aging population. Amer. J. Pub. Hith, 45(2), 236-245. PMCID: PMC9162292

4. Hunt, V.L., Newlin, D.B. & Fishbein, D. (2009). Brain imaging in methamphetamine abusers

across the life-span. Gerontology, 46(3), 122-145.

5. Hunt, V.L. & Sher, K.A. (2009). Successful intervention models for older drug-abusers: Re-

search across the life-span. American Psychologist, in press. NIHMSID: NIHMS99135

Additional recent publications of importance to the field

1. Gryczynski, J., Shaft, B.M., Merryle, R., & Hunt, V.L. (20 (2002). Community based participatory

research with Iate life addlcts Amer. J. f Alcohol and Drug Abuse, 15(3), 222-238.

2. Shaft, B.M,, Hunt, V.L., Merryle, R., & Venturi, R. (2003). Policy implications of genetic
transmission of alcohol and drug abuse in female nonusers. Interntl J. Drug Policy, 30(5),
46-58.

3. Hunt, V. L., Marks, A.E., Shaft, B.M., Merryle, R., & Jensen, J.L. (2004). Early-life family and
community characteristics and late-life substance abuse. J. Applied Gerontol., 28(2),26-37.
4. Hunt, V.L., Merryle, R. & Jensen, J.L. (2005). The effect of social support networks on mor-

bidity among elderly substance abusers. J. Amer. Geriatrics Soc., 57(4), 15-23.

5. Hunt, V.L., Pour, B., Marks, A.E., Merryle, R. & Jensen, J.L. (2005). Aging out of methadone

treatment. Amer. J. Alcohol and Drug Abuse, 15(6), 134-149.

6. Hunt, V.L, Marks, A.E., Venturi, R., Crenshaw, W. & Ratonian, A. (2006). Community-based
intervention strategies for reducing alcohol and drug abuse in the elderly. Addiction, 104(9),

1436-1606. PMCID: PMC9000292
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7. Merryle, R. & Hunt, V.L. (2006). Randomized clinical trial of cotinine in older nicotine addicts.
Age and Ageing, 38(2), 9-23. PMCID: PMC9002364

8. Hunt, V.L., Jensen, J.L. & Merryie, R. (2008). The aging addict: ethnographic profiles of the
elderly drug user. J. Amer. Geriatrics Soc., 60(6), 214-237.

9. Hunt, V.L. (2009). Contrasting ethnicity with race in the older alcoholic. The Journals of Ger-
ontology Series B: Psychological Sciences and Social Sciences, in press. PMCID: PMC
Journal — In Process.

10. Hunt, V.L. (2009). Intervening successfully with the older methadone patient. Journal of Ap-
plied Gerontology, 13(4), 67-79.

D. Research Support

Ongoing Research Support

R01 DA942367-03 Hunt (PI) 09/01/07-08/31/12
Health trajectories and behavioral interventions among older substance abusers

The goal of this study is to compare the effects of two substance abuse interventions on health
outcomes in an urban population of older opiate addicts.

Role: PI

R0O1 MH922731-05 Merryle (PI) 07/15/05-06/30/10
Physical disability, depression and substance abuse in the elderly

The goal of this study is to identify disability and depression trajectories and demographic fac-
tors associated with substance abuse in an independently-living elderly population.

Role: Co-Investigator

Faculty Resources Grant, Washington University Hunt (Pl) 08/15/09-08/14/11
Opiate Addiction Database

The goal of this project is to create an integrated database of demographic, social and biomedi-
cal information for homeless opiate abusers in two urban Missouri locations, using a number of
state and local data sources.

Role: PI

Research Support Completed During the Last Three Years

K02 AG442898 Hunt (PI) 09/01/06-08/31/09
Drug Abuse in the Elderly

Independent Scientist Award: to develop a drug addiction research program with a focus on
substance abuse among the elderly.

Role: PI

R21 AA998075 Hunt (PI) : 01/01/04-12/31/06
Community-based intervention for alcohol abuse

The goal of this project was to assess a community-based strategy for reducing alcohol abuse
among older individuals.

Role: PI

118



SAMPLE BIOGRAPHICAL SKETCH

New/Early Stage Investigator
(Adapted from http://grants.nih.gov/grants/funding/424/SF424R-R biosketchsample VerB.doc)

BIOGRAPHICAL SKETCH

Provide the following information for the Senior/key personnel and other significant contributors.
Follow this format for each person. DO NOT EXCEED FOUR PAGES.

NAME POSITION TITLE
Hunt, Virginia Lively

eRA COMMONS USER NAME (credential, e.g., agency login)
huntvl

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include postdoctoral training and
residency training if applicable.)

Assistant Professor of Psychology

DEGREE
INSTITUTION AND LOCATION (if applicable) MM/YY FIELD OF STUDY
University of California, Berkeley B.S. 05/00 Psychology
University of Vermont M.D. 05/06 Medicine
University of California, San Francisco Residency 08/09 Psychiatry
University of California, San Francisco Chief Resident | 08/10 Psychiatry

A. Personal Statement

The objective of the proposed research is to quantify changes in cognitive ability and mental and physical
health across a five-year period in a group of older drug users and matched controls. | am an Early Stage
Investigator making my first RO1 application. | am highly motivated to pursue an academic research career.
The base of expertise needed to carry out the proposed research began to develop while | was under the
mentorship of Dr. James Cantwell at the University of Vermont pursuing an honors-research elective. My
training in research continued under the guidance of Dr. Cameron Carlucci at UC San Francisco during the
third, research year of my residency. During that same time | also opted to take courses in research
design, statistics, and attended a seminar program that was focused on the pathophysiology of the aging
brain. Drs. Cantwell and Carlucci are both leading experts in disciplinary and technical areas that are
directly related to the subject of this application. |1 continued to attend Dr. Carlucci’s laboratory meetings
and taught medical students and junior residents during the fourth year of my residency. | also attended
two national research meetings during that year (National Society for Cognitive Research and the Ameri-
can Society for Experimental Psychiatry) and presented the results of my research at each. The ASEP
poster presentation was selected as the best at the meeting. Both presentations matured into peer-
reviewed research publications. My first fully independent publication is in press (see section C, below).
Because of this background and experience | feel well prepared to carry out the research proposed in this
application, which is an extension of work that 1 initiated during the third year of my residency. In addition to
having the necessary expertise to be successful with the proposed research, | offer leadership and
administrative skills that were developed during my tenure as chief resident. These will enhance my
effectiveness as a PI, in my opinion. Finally, | have assembled a research team that includes two co-
investigators (Drs. Gryczynski and Newlin) who provide essential expertise in cognition, gerontology and
geriatrics that is complementary to my own (please refer to their biographical sketches). In summary, |
have had a long-standing interest in research during my training, with demonstrated research productivity
during that time. | am prepared to conduct this research and look forward to having the opportunity to do
so.
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B. Positions and Honors

Positions and Employment
2009-2010  Lecturer, Department of Psychiatry, University of California, San Francisco

2010-Present Assistant Professor, Department of Psychology, Washington University, St.
Louis, MO

Other Experience and Professional Memberships

2001-Present Member, American Psychological Association
2006-Present Member, Gerontological Society of America
2009-Present Member, American Society for Experimental Psychiatry

Honors
2008 Award for best poster presentation, American Society for Experimental Psychia-

try

C. Selected Peer-Reviewed Publications:

Most relevant to the current application

1. Hunt, V.L, Jensen, J.L. & Carlucci, C. (2010). Substance abuse and mental health among
community-dwelling elderly. International Journal of Geriatric Psychiatry, 24(9), 1124-1135.

2. Hunt, V.L, Wiechelt, S.A. & Carlucci, C. (2010). Predicting the substance-abuse treatment
needs of an aging population. American Journal of Public Health, 45(2), 236-245. PMCID:
PMC9162292

3. Hunt, V.L. (2010). Successful intervention models for older drug-abusers: Research across
the life-span. American Psychologist, in press. NIHMSID: NIHMS99135

Additional recent publications of importance to the field
1. Merryle, R., Marks, AE., Venturi, R., Crenshaw, W., Hunt, V.L., Ratonian, A., Jensen, J.L..,

Shaft, B.M., and Carlucci, C. (2008) Randomized clinical trial of cotinine in older nicotine
addicts. Age and Ageing, 38(2), 9-23. PMCID: PMC9002364

2. Carpenter, A.\V., Gordon, P.X., Campbell, G.H., Hunt, V.L., Cramer, D.C., Fortner, P.C., and
Carlucci, C. (2009). Intervening successfully with the older methadone patient. Journal of
Applied Gerontology, 13(4), 67-79.

D. Research Support

Ongoing Research Support

Departmental Start-Up Grant, Washington University Hunt (PI) 10/01/10-09/30/12
Research Initiation Funds

The purpose of this grant is to set up the PI's laboratory and fund preliminary studies needed to
be competitive for extramural research support.. ’

Role: PI|

Research Support Completed During the Last Three Years

None



CHAPTER 13

PHS 398 MODULAR BUDGET COMPONENT
and
BUDGET JUSTIFICATIONS

GENERAL CONSIDERATIONS

NOTE: If your direct-cost budget exceeds $250,000 per year (excluding F&A related
to a contract or consortium), skip to the next chapter, because you must present a
detailed, breakout budget using the SF424 R&R Budget component. Similarly, if you
are submitting an application to the Agency for Healthcare Research and Quality,
skip to the next chapter, because AHRQ does not accept modular budgets.

There is a difference — a BIG difference — between the budget for a modular grant application
and one that is prepared using the traditional, breakout format. Because the difference is so
great, we will treat each type of budget separately, with the modular approach described in this
chapter and the breakout budget approach in the next. The former of these two is the budget
format that should be used for most NIH research grants.

The modular approach to budgeting was introduced for two reasons: (1) reviewers were spend-
ing too much of the applicant’s 15-to-20-minute window of opportunity at review-panel meetings
haggling about ‘nickle-and-dime’ details of breakout budgets, and (2) even with applicants’ best-
faith efforts, detailed budgets were, at best, only rough approximations that often required ex-
tensive re-budgeting after grants were awarded. To overcome these problems, NIH adopted a
modular budgeting format. The modular approach is used for all R03, R15, R21 and R34 appli-
cations, as well as R0O1s that have an annual direct cost budget < $250,000. The direct-cost
budget for each year is presented as the sum of $25,000 ‘modules,’ which is what gives the ap-
proach its name. Salaries that are included as part of the module calculation must conform to
NIH guidelines. Current salary maximums for faculty members and other non-students can be
found at http://grants.nih.qov/arants/quide/notice-files/NOT-OD-10-041.html. For FY 2009 sti-
pends for graduate students and post-doctoral fellows, see http:/grants.nih.gov/grants/quide/
notice-files/INOT-OD-10-047.htmi. A new set of guidelines is published each fiscal year, please
refer to the one that is relevant to your application.

The PHS 398 Modular Budget component is used to present a modular budget (see section 5.4
of the Application Guide). If you create a modular budget you must not complete the R&R
Budget component that is detailed in section 4.7). In other words, one or the other of the two
budget types should be prepared for an NIH application, but never both.

Although different, it is not difficult to create a modular budget. The three most important things
that you can do to assure that you get it right are: (1) read the instructions; (2) Read the Instruc-
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tions; and then (3) REALLY READ THE INSTRUCTIONS, both here and in the Application
Guide.

CREATING A MODULAR BUDGET

Modular Budget Subcomponents

Three subcomponents — “Periods 1 and 2" “Periods 3 and 4” and “Period 5 and Cumulative” —
pertain to creating a Modular Budget. The first, shown below, is the same as for periods 3 and
4 except for the title.

PHS 398 Modular Budget, Periods 1 and 2

OMB Number: 0925-0001

Budget Period: 1
satvae ] enaome[ ]

A. Direct Costs * Funds Requestaed ($'
* Direct Cost less Consortium F&A

Consortium F8A

* Total Direct Costs

B. Indirect Costs Indirect Cost tndirect Cost
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2. [ i Il
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s } L i

Cognizant Agency (Agency Name, POC Name and Phone Number)

Indirect Cost Rate Agreement Date ‘} Total Indirect Costs | i
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The third subcomponent covers budget period 5, if needed, and provides cumulative budget infor-
mation for your entire request. It is always used, regardless of how many years you are requesting.
This third subcomponent is also the one into which budget justifications are uploaded. It is repro-

duced, below.

PHS 398 Modular Budget, Periods 5 and Cumulative

Budget Period: 5

Indirect Cost Rate Agreement Date

A, Direct Costs * Funds Requested (S)

* Direct Cost less Consortium F8A

Consortium F&A

* Total Direct Costs |
B. Indirect Costs Indirect Cost  Indirect Cost
Indirect Cost Type Rate (%) Base ($) * Funds Requested (8)
2 | |[ I 1l |
3. |I I i f

a. |l i I ]

Total Indirect Costs [

C. Total Direct and Indirect Costs (A + B)

Funds Requested ($) {

Cumulative Budget Information

1. Total Costs, Entire Project Period

*Section A Tota! Direct Cost less Consortium F&A for Entire Project Period

Section A, Total Consortium F8A for Entire Project Period

v
[ I —

*Section A, Total Direct Costs for Entire Project Period S|
*Section B, Total Indirect Costs for Entire Project Period s
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Entering Your Budget Requests

Your budget for each year must be perceived by reviewers as consisting of the correct number
of modules. Accordingly, we strongly recommend that you derive your budget figures by con-
structing an ‘old-fashioned’ breakout budget, not for submission, but for your own, internal use
(Officials in your Sponsored Programs Office [or equivalent] may require that you provide them
with such a breakout in support of your Modular budget; check this point with them.). If you de-
cide to use a breakout budget as a step toward creating a modular budget, read and follow the
instructions that are contained in the next chapter of this Workbook. When you have estimated
the breakout cost for the first year, you should inflate that amount per year by 3-to-4% (the cur-
rent estimate for the rate of inflation) compounded over the number of years that you are re-
questing. This approach will give you a figure for each of the years for which you are requesting
support. By averaging those figures and selecting the module that is closest to the average you
can set up the kind of modular budget that is preferred by NIH: a constant module across all
years. With such an approach, because it is an average, you will have more money than you
need in the first years and less than you need in the last years of the grant's life. Thus, if you
use this approach you need to manage your money carefully: during the first years you should
spend only up to the amount of the breakout figure, carrying forward the ‘extra’ money from the
early years, if you are allowed to do so, to make sure that you have sufficient funding in the final
years.

Even though NIH prefers that the number of modules requested be constant across all years, it
is permissible for you to vary the number if there is a need to do so. If you elect to use this ap-
proach, you must justify such variation in the Budget Justifications subsection (see below).

There are three lettered subsections in each budget period (year) that must be completed:

Subsection A - Direct Costs. The first field under this subsection is labeled “Direct Cost
less Consortium F&A.” It should contain the sum of the direct costs for all performance sites
excluding consortium F&A if your project includes such a relationship. The next field below re-
quests “Consortium F&A.” If you do not have a subaward or consortial relationship with another
institution, leave this field blank. If you do have such an arrangement, the total of the Facilities
and Administrative (indirect) costs of the other institution(s) must be entered in this field. The
figures in these first two fields should then be added to produce the figure you will enter in the
third field, “Total Direct Costs.” Note that the F&A costs for subaward/consortial partners be-
come part of your total direct costs. This is why you must carefully evaluate the cost/benefit of a
large subaward or consortium: high direct costs at another institution will generate high F&A,
which can dramatically increase your total direct-cost budget.

NOTE: It is important to appreciate that the F&A costs of other institu-
tions are not considered when deciding whether to submit a modular or
breakout budget. Direct costs, not total direct costs, are used to decide

whether the annual budget of the proposed research exceeds $250K.

Subsection B - Indirect Costs. This subsection pertains to your indirect costs, i.e., the
figures entered here are independent of the indirect costs of other institutions (which are in-
cluded in subsection A). These fields are labeled “Indirect Cost Type,” “Indirect Cost Rate (%),”
Indirect Cost Base ($)” and “Funds Requested ($).” If you do not know which type or types of
indirect costs should be entered in these fields (e.g., “Salary & Wages” or “Modified Total Direct
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Costs”), and/or you are unsure of the indirect cost rate/base for each, consult either your unit's
financial administrator or your Sponsored Programs Office [or equivalent] for help in completing
these fields.

Subsection C - Total Direct and Indirect Costs (A + B). As the title suggests, this sub-
section is simply the sum of the totals for subsections A and B.

Cumulative Budget Information

There are two numbered subsections at the bottom of the PHS 398 Modular Budget, Period 5
and Cumulative subcomponent.

Subsection 1 - Total Costs, Entire Budget Period. No input from you is required in this
first numbered subsection because it auto-populates as you complete the budget fields for each
year in which you are requesting support. As a matter of fact, you cannot enter anything in this
part of the form even if you would want to do so. If any total looks out of line, check the accu-
racy of the related amounts in the individual budget years.

Subsection 2 - Budget Justifications. The narrative justification for each year of a modu-
lar budget is simplified, compared to what is required for a traditional, breakout budget. The
format requires that you create a separate PDF file for each of the three categories of justifica-
tion, “Personnel Justification,” “Consortium Justification,” and “Additional Narrative Justification.”
Each relevant justification is then uploaded into the application using its relevant “Add Attach-
ment” button.

NOTE: For detailed descriptions of how to justify budget categories, please refer to chapter 14,
where examples of justifications are provided.

Personnel Justification. The name, title in the project (e.g., Principal Investigator
or Research Assistant), effort (in person months that will be invested in the project), and role of
each person who will participate in the proposed research must be included, whether s/he is
salaried or not. (The exception is anyone who is appointed at a consortial institution. Such per-
sonnel must be described separately, in the Consortium Justification — see below). If effort will
be evenly distributed across the year, person months should be referred to in the person’s justi-
fication as ‘calendar months.’ If effort will vary between academic and summer months, report
person months as either ‘academic person months’ or ‘summer person months,’ respectively.
Neither salaries nor fringe benefits should be included.

The number of person months committed by each individual is something that
reviewers examine very carefully. Credibility can be lost by proposing either too few or too
many. For example, New/Early Stage Investigators should offer more hands-on effort as Princi-
pal Investigator than an established investigator should. Reviewers appreciate that New/Early
Stage Investigators often have many competing responsibilities when starting out. Accordingly,
they want tangible evidence of hands-on commitment to making the proposed research suc-
cessful. We recommend, therefore, that New/Early Stage Investigators commit person months
as Pl that are equivalent to af least 30% (i.e., at least 3.6 person months) of overall effort. Es-
tablished investigators can get into trouble by proposing too little effort as Pl. Even if there is a
‘Number 2’ person in the group who will handie the routine demands of the research program,
we recommend person months equivalent to at least 10% effort, with 15 or 20% being much

125



more credible. All other members of the research team must have person months proposed
that are commensurate with their research roles.

If someone is included who will invest person months of effort, but who will not be
paid from the grant for that effort, your justification for him/her should include that fact. Without
giving specific figures, indicate what alternative source(s) will provide the salary support. It is
important to include information about cost-free effort because, without it, reviewers could erro-
neously conclude that too much of the annual direct-cost request is committed to personnel, i.e.,
that not enough is committed to support the research that is proposed.

It is usually very bad strategy to include To-Be-Recruited (a.k.a. To-Be-
Announced, To-Be-Hired, To-Be-Identified) personnel of any kind on requests for periods of
support less than three years. Reviewers know that it will take time to find and train the individ-
ual, which means that a substantial part of the first year will be lost. That perception is deadly
on a two-year proposal, e.g., for an R03 or R21.

The Personnel Justification should be formatted to have three subsections: Sen-
ior/Key Personnel, Other Significant Contributors, and Other Personnel. The definition of Sen-
ior/Key Personnel and Other Significant Contributors is provided at the beginning of chapter 13.

Senior/Key Personnel. As Principal Investigator, your name, effort and role in
the project should be listed first. Thereafter, all other personnel (including other PDs/Pls, if any)
should be listed, paid or not, in alphabetical order. Persons who are ‘To Be Recruited’ should
be listed last. While it is possible to include TBR positions in this category, we strongly recom-
mend against it. Reviewers will not be able to assess that person’s qualifications, which is usu-
ally a major negative when the INVESTIGATOR core review criterion is rated. Each person’s
position must be credible, both in terms of the relevance of his/her expertise and the person
months devoted to the project. Anyone whose participation cannot be credibly justified should
be dropped from the project.

Senior/Key Personnel include members of the research team who meet the ge-
neric definition of Senior/Key (remove the person and something becomes problematic) and
who have person months invested in the project. The Principal Investigator is, of course, essen-
tial. S/he must be described under this subheading, therefore. Other PDs/Pls, if any, would be
included here, as well. Justification for taking the multiple PD/PI approach, if you have done so,
does not go here. Rather, such justification should be provided as part of the Multiple Pl Lead-
ership Plan, which is discussed at the end of chapter 13. Co-Investigators will almost always be
included here, as well. They should be individuals who have intellectual involvement in the pro-
ject, will routinely provide essential expertise, and will have person months (and often salary),
on the application. To be listed as a Senior/Key Person, a Collaborator or Consultant would
have to have time invested in the project that can be measured in person months. This is usu-
ally not the case, so they are rarely listed under the Senior/Key Personnel category.

Other Significant Contributors should be individuals who will provide an essen-
tial service or technology, but who will have no person months invested in the project. For ex-
ample, an OSC might be someone who will provide technical backup if trouble with a demand-
ing method develops or will provide a critically needed reagent, but nothing more. This is the
category under which most Collaborators and Consultants will be justified. Collaborators will
rarely have measurable time invested, so they are almost always classified as Other Significant
Contributors. An individual who will provide critical, but limited, intellectual input for only a short
period of time (not measurable in person months) we recommend be listed as a Consultant. In
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most cases, Consultants should be justified on the basis that it is neither cost- nor time-effective
to create the needed expertise within the research team.

Other Personnel. Students (undergraduate and graduate), post-doctoral re-
search fellows and technical staff should be justified under this heading. Even though these in-
dividuals will almost always have measurable time invested in the project it is not appropriate to
include them under the Senior/Key Personnel category, because loss of such an individual will
rarely cause a part of the project to become problematic; they can be replaced relatively easily.

With respect to undergraduate and graduate students, include them in the budget
of most research grants only if they will make a meaningful research contribution to the project.
Training of students is supported at NIH by individual and training-grant fellowships. Therefore,
unlike what is appropriate for proposals to the National Science Foundation, students cannot be
included on most NIH research grants purely as a means of training them: ‘R’ (research) grant
mechanisms support research, not training. Given that fact, if you include a graduate student in
the budget for an R01 (and most other research-series activity codes), you should emphasize in
your justification of him/her that you have requested support only for time devoted to research,
i.e., that classroom work will not be supported by the grant. The exception is the R15, which
has as one of its purposes exposing undergraduate and professional students to biomedical re-
search. Were you eligible to submit an R15 application (only certain institutions and units within
institutions are; see http:// grants.nih.gov/grants/funding/area.htm under “Eligibility”), it would be
particularly important to include students, especially undergraduates, in your project. However,
as noted earlier, the R15 must be seen as an exception. Students included in the budget of any
research project should be named, if at all possible, and their effort described in the Personnel
Justification, together with specifics regarding what each will contribute to the research effort.

Post-doctoral research scholars will almost always be justified under this cate-
gory. If a post-doc is senior enough to have developed expertise that is critical to the project,
you can elect to include him/her as a member of the Senior/Key Personnel set, primarily so that
his/her Biographical Sketch will accompany the application. But remember, that senior post-doc
will likely be moving on soon, which means that you will have to address, as part of the justifica-
tion, how s/he will be replaced when that time comes. A better strategy is to include the post-
doc here with a summary of the person’s credentials in his/her justification.

For technical personnel, their participation clearly must be relevant. The specif-
ics that make them relevant, e.g., training, job skills, should be detailed in your justification.
Even though they will have effort (and in most cases salary) on the application, technicians are
almost never included in the Senior/Key Person category. The reason is the same as for stu-
dents and post-doctoral research fellows: they can be replaced in most cases relatively easily.
However, if a technician has a skill that would be exceptionally difficult to replace, then you may
be justified in making him/her a member of the Senior/Key Person set, in which case a Bio-
graphical Sketch that justifies such inclusion must be included.

General-purpose personnel, e.g., administrative assistants, secretaries and cleri-
cal personnel, are usually not justifiable, even if they will be typing manuscripts, purchase or-
ders, and other things that are related to the project. Such general-purpose personnel will al-
most always be considered the responsibility of the applicant’s institution, i.e., part of institu-
tional commitment that is supported by F&A costs that your grant will earn after it is funded. If
you need to include a person who will be doing clerical or secretarial work, we recommend that
you give them aless vulnerable title than ‘clerk’ or ‘secretary,’ e.g., ‘program coordinator,’ and
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de-emphasize duties in your justification that would cause them to be classified as ‘general pur-
pose.’

All applications will have a Personnel Justification. Create it as a separate file.
To upload it into your application, convert and save it as a PDF file. Click the “Add Attachment”
button to the right of the “Personnel Justification” field under the “Budget Justifications” subsec-
tion of the “Period 5 and Cumulative” subcomponent. Browse to where the “Personnel Justifica-
tion” file is saved, click on the file name to select it, and then hit “Open” to upload it into the ap-
plication.

Consortium Justification. If you have no subcontractual or consortial relationships, leave
this field blank. If you do have such relationships, this is where you must justify them. The or-
ganization(s) with which you have a relationship that is relevant to the proposed research pro-
ject should be named, along with the specific investigator(s) there who will be involved. The
percentage effort and role for each person at the other institution(s) should be described, but
neither the salary nor the fringe benefits should be included. The institution(s) should be desig-
nated as either foreign or domestic. Such designation is required, because F&A costs payable
to a foreign institution are legislatively different than what can be paid to a domestic institution.
The estimated total cost (direct costs + F&A) of the relationship, rounded off to the closest
$1,000, should be provided as part of the justification.

Create “Consortium Justification” as a separate file if you have such a relationship to jus-
tify. Upload it by following the instructions at the end of the preceding subsection, with the ex-
ception that you should use the “Add Attachment” button to the right of the “Consortium Justifi-
cation” field under the “Budget Justifications” subsection of the “Period 5 and Cumulative” sub-
component.

Additional Narrative Justification. If you increase (or decrease) the budget for any year
by one or more medules, that change must be explained and justified in the third, “Additional
Narrative Justification,” field of the Budget Justifications subsection. For example, the shift in
modules requested might be due to adding or eliminating a salaried participant, entering into or
exiting from a subaward/consortial agreement, or proposing the purchase of equipment (acquisi-
tion cost 2$5K). Without giving figures, the relevant change should be denoted and justified as
the cause of the variation in the number of modules requested. In the case of adding or sub-
tracting personnel, you would also include that information in the “Personnel Justification,” i.e.,
the name, number of person months devoted to the project, and role of each person added or
subtracted. The same approach would be used if entry into or exit from a consortium were re-
sponsible for the variation: the consortium would be described in the “Consortium Justification”
and the need to enter into/exit from it justified here as the cause of the related change in mod-
ules requested. Purchase of equipment is usually a one-time only event and occurs most often
in the first year. The need to purchase the equipment would be offered as the basis for the
change in modules requested. Full, objective description of the equipment should be provided,
but without the cost of purchase.

The justification must be a scientifically based. In other words, for an R21 in
which you can request up to $275K distributed over two years, you could not offer that the rea-
son for the year-one request for $150K and the $125K budgeted for year two is because it is
impossible to divide $275K equally in $25K modules between years one and two. You would
either have to request a total of $250K, which can be divided equally, or provide a scientific jus-
tification for the higher number of modules requested in year one of the $275K total direct-cost
budget.
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If there are year-to-year changes in indirect costs created, for example, by pur-

chasing equipment when using Modified Total Direct Costs approach to calculating indirect
costs, such differences need to be justified in the “Additional Narrative Justification.” In the ex-
ample used here you would simply state that the difference is attributable to the purchase of
equipment in whichever year.

Create the “Additional Narrative Justification” subsection as a separate file and

upload it using the “Add Attachment” button to the right of the “Additional Narrative Justification”

field.

DEVELOPMENTAL STEPS FOR CHAPTER THIRTEEN:

1.

2.

10.

11.

12.

Decide whether you need to use the Modular Budget Component or the R&R (detailed)
Budget Component for your application. AHRQ applications use only the latter.

Know what the allowable salary maximums are for the fiscal year in which you are apply-
ing.

Create a first-year, detailed direct-costs breakout budget for your own, internal use, even
though you will be submitting a Modular budget.

Inflate the annual amount 3-4%, compounded, across all years of support being re-
quested.

Do not request ‘To-Be-Recruited’ personnel for grants with durations of less than three
years.

Either: (1) average across all years and pick the next-highest $25,000 module that is
closest to the average figure, or (2) choose the approach of varying the number of mod-
ules requested each year.

Enter the annual direct costs, indirect costs, and total direct and indirect costs for each
year of support being requested.

Check to ensure that all categories of the auto-populated Total Costs - Entire Budget Pe-
riod subsection are accurate in the Period 5 and Cumulative subcomponent.

Prepare the Personnel Justification. Include all personnel, whether salaried from the
grant or not, except for those who are at other, consortial institutions. Include name,
project title, person months of effort, and role in the project. Do not include salaries or
fringe benefits. Project effort in person months (calendar or academic/summer months).
Convert the file to PDF and upload it into the Budget Justifications subsection using the
“Add Attachment” button opposite the “Personnel Justification” field.

Ensure that justification of undergraduate and graduate students is related to their re-
search contribution, not training. Do not request support on a research grant for the di-
dactic phases of graduate-student training.

Justify any consortial or contractual relationships. Describe consortial personnel in this
justification, not in the Personnel Justification. Upload the related PDF file using the
“Add Attachment” button opposite the “Consortium Justification” field.

Scientifically justify any other items (e.g., changes in number of modules or indirect costs
requested) by uploading an appropriate PDF file using the “Add Attachment” button op-
posite the “Additional Narrative Justification” field.
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CHAPTER 14

SF 424 R & R [BREAKOUT] BUDGET COMPONENT
and SUBAWARD/CONSORTIAL BUDGET

NOTE: This chapter complements sections 4.7 and
4.8 of the PHS SF 424 (R&R) Application Guide.

As noted in chapter 13, the modular approach to budgeting is required for R03, R15, R21 and
R34 applications, as well as for RO1s that have an annual direct-cost budget = $250,000.
Those in excess of $250,000 and all AHRQ grant applications, require that the R&R Budget-
component of the PHS SF424 application forms package be used to present a detailed, break-
out budget.

With respect to credibility, remember that you can lose it by proposing either too much or too lit-
tle, and that once any figure becomes suspect, all will be scrutinized more closely. What you
must strive for is a budget that is so well justified that it will be readily accepted as credible by
your reviewers without discussion.

Annual budgets in excess of $500,000 must be pre-approved.by relevant NIH program staff be-
fore the application is submitted.

The R&R Budget Component consists of three data-entry screens (Sections A and B — person-
nel; Sections C through E — equipment, travel and participant/trainee support; and Sections F
through K — other direct costs, total direct costs, fees, and budget justification) and a Cumulative
Budget page. Each of the first three data-entry screens begins with organizational information
that requires no comment here, with one exception: “Budget Type.” If there are no subawards
or consortia, check “Project.” If subawardees or consortial partners are included in the pro-
posal, and they will perform a “substantive portion” of the work that is proposed, then the
“Subaward / Consortium” block should be checked and the R&R Subaward Budget Attach-
ment(s) Form should be completed (see instructions for doing so at the end of this chapter).

A detailed budget for each year of requested support must be prepared. This is accomplished
by completing all of the required information (marked with an asterisk) on the three data-entry
screens for the first budget period. Doing so will activate the “Next Period” button at the upper
right of data-entry-screen three, after which entries for the next budget period can be made. If
you are not requesting funds in a required category, enter “0” or the “Next Period” button will not
activate. With one exception, you will repeat this process until a budget has been created for
each of the years for which support is being requested. The exception is the Budget Justifica-
tion (section K) for budget-period 1, which must be for all years of support that are requested
(see details, below).



SECTIONS A and B — Personnel (data-entry screen below)

Personnel is usually the most costly part of a detailed budget — often 65-t0-80% of the total
funds requested. It is, therefore, the part of the budget to which reviewers will turn first if they
feel that the overall budget is excessive. That is why justification of each position must be ex-
tensive and credible (see section K, Budget Justification).

This part of the application consists of two subsections, “Senior / Key Person” and “Other Per-
sonnel.” The former category should include all members of the research team without whom

OMB Rumber. $040-0001
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some part of the proposed research would become problematic. In other words, they contribute
to the development or execution of the research in a substantive, measurable way, whether sal-
ary support is requested or not. All of the individuals who are included in the earlier “Senior /
Key Person Profile(s)” component, i.e., those who have a Biographical Sketch accompanying
the proposal, should be listed here, in section A. Other Significant Contributors, who by defini-
tion have no measurable effort but who contribute substantively to the research effort in some
other measurable way (e.g., providing access to an essential technology), should also be in-
cluded here. Consultants — even those who otherwise meet the definition of a Senior/Key Per-
son should not be included here because such individuals will be listed in the second data-entry
screen, under subsection F.3, “Consultant Services.” The second, “Other Personnel” section
(B) includes everyone else (e.g., most post-doctoral scholars, students and technicians).
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The most vulnerable part of a personnel budget is the TBR (To-Be-Recruited; also called TBA,
To-Be-Announced, or TBI , To-Be-ldentified) participant. Such positions are especially concern-
ing to reviewers if they are associated with expertise without which some part of the Research
Plan would become problematic. For this reason, it is our recommendation that you not con-
sider submitting a proposal until you have the full complement of Senior / Key Personnel in
place. If the duration of support requested is relatively short, e.g., two years, as would be the
case for an R0O3, TBA positions, even those included under section B, “Other Personnel,” are
viewed with particular skepticism; there just isn’t enough time to recruit and train someone. In
addition to these reasons, TBA positions are vulnerable because reviewers have a tendency to
think that, if there is no one already identified for the position, there is no ‘guilt’ associated with
cutting it, i.e., no one will be put out of a job. For all of these reasons, if you include a ‘TBA’ re-
quest it must be justified in section K even more compellingly than if there were a name on the
line. A more certain strategy is to figure out some way to include the name of a real person.
For example, you may have a post-doctoral research associate who is included in the “Other
Personnel” section, but you know that s/he will be leaving in four months, i.e., before the pro-
posed research will be funded. Even so, you should use his/her name for that position. That
allows you to present the credentials of the post-doc who will be leaving as part of the justifica-
tion of the position. You will, of course, explain in the Budget Justification that s/he will be leav-
ing. However, you will be able to say that you will replace him/her with someone who has
equivalent qualifications. Such an approach is much more likely to succeed than simply listing
the position as “TBA.” Another approach is to use start-up funds to hire such personnel. Still
another strategy is to have your department / institution ‘invest’ in your research project by pro-
viding the salary of a needed person until you can assume responsibility for it using grant funds.
Either of the two preceding approaches can also be highlighted as tangible evidence of institu-
tional commitment.

Senior / Key Personnel (section A).

There is room provided on this form for eight persons, beginning with the Project
Director/Principal Investigator. Other Key Persons — those with measurable effort — should be
listed after the Pl in alphabetical order. Other Significant Contributors — individuals without
measurable effort — should be listed in alphabetical order after the Key Persons are listed. If
there are more than eight persons who qualify to be listed under section A use the “Additional
Senior Key Persons” field that is provided at the end of the section. Create a single PDF at-
tachment that includes the same information for additional senior/key persons that is required
for the first eight and upload it using the “Add Attachment” button. Total the funds requested on
the attachment, and enter that figure in the field at the right of line 9, “Total Funds requested for
all Senior Key Persons in the attached file.” Complete this part of the proposal by entering the
funds requested on lines 1 through 9 in the “Total Senior/Key Person” field.

Including a well-known Co-Investigator or an additional Principal Investigator with
expertise similar to that of a less well-known Principal Investigator is usually a strategic mistake,
because it can undercut the perception that the Pl is capable of serving in that capacity. Simi-
larly, a Pl who is a New Investigator can undermine the perception of his/her independence by
giving a former mentor a substantive role in the research, e.g., Co-Investigator. Including a for-
mer mentor in a minor way (e.g., providing access to a reagent), especially if s/he is at a differ-
ent institution than the P, is usually not a problem, but including such a person in an intellectual
capacity can be, and often is, a disaster.



Other Personnel (section B).

This section has four pre-set categories, three of which are devoted to post-
doctoral research associates and two different kinds of students. The fourth covers secretar-
ial/clerical personnel. The others are ‘special-purpose’ categories that you can create, as
needed. At the left of each line is a field in which the number of individuals in that category
should be entered. Post-doctoral scholars will usually be listed under section B. However, if
you have included a post-doctoral researcher under section A, Senior/Key Person (which would
require a Biographical Sketch for him/her), do not include that person in the number of post-
doctoral scholars listed in section B. Administrative assistants, secretaries, and other kinds of
clerical personnel are generally considered to be ‘general-purpose.” As such, their support is
usually seen by reviewers and program staff as the responsibility of your institution, because
their salaries are almost always included as part of the indirect costs that the institution derives
from your research project. Thus, even if such persons are doing things that are related to the
proposed research, such as preparing purchase orders and/or manuscripts, they should not be
included in the budget. Such administrative / clerical persons can only be included if they are
dedicated to some facet of the research, such as patient accrual. Even then, it is safer to give
such persons a title that is other than a general purpose one, e.g., ‘Patient Coordinator,” which
allows you to include them under one of the six special-purpose categories that you can create
under subsection B. Note that the names of individuals enumerated under the categories of
subsection B are not included. Rather, entries should reflect the “Project Role.” Thus, you
might have one ‘Patient Coordinator’ and three ‘Collaborators.” The names and specific contri-
butions of these individuals will be included in the third data-entry screen, under section K,
“Budget Justification.”

Fields Common to Sections A & B.

There are fields on the right side of sections A & B that are common to each.
They pertain to the person months invested by each person / under each personnel category
and the salaries / fringe benefits that are associated with each.

Base Salary. It is not necessary that a person’s annual base salary be included;
this field can be left blank if you choose to do so. However, if you do not include someone’s
base salary in the application, you will be required to provide that information to PHS staff at a
later time before an award can be made.

Person Months. These are either calendar months or months that are distributed
on the basis of the academic year and summer months. If a person’s / category’s commitment
of effort is constant month-to-month, use the “Cal. Months” field to enter the number of person
months that will be invested. If effort committed will increase during the summer, compared to
months of the academic year, enter nothing in the “Cal. Months” field and distribute effort as
person months proportionately between the “Acad. Months” and “Sum. Months” fields. Addi-
tional help in understanding and calculating person months can be found at: http://grants2.nih.
gov/grants/policy/person months _fags.htm.

Requested Salary must take into account the maximums that are allowable by

NIH (refer to http://grants.nih.gov/grants/quide/notice-filess/NOT-OD-10-041.html for faculty

members and other non-students; see http://grants.nih.gov/grants/quide/notice-files/NOT-OD-
10-047.html for students and postdoctoral scholars). For example, during calendar year 2010

the maximum that could be requested for 100% effort of any individual was $199,700. (This is
exclusive of Fringe Benefits or costs associated with Facilities and Administrative expenses [in
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direct costs]). Thus, for 50% effort a maximum of $99,850 could have been requested. It would
not be permissible to request 50% of an actual salary of $200,000, the thinking being that
$100,000 is less than the allowable maximum of $183,500. The request must be prorated on
the basis of $199,700 = 100% effort.

We recommend that you request salary that is proportional to effort even
if an investigator has a ‘hard money’ source of support available to him/her — providing that
there is an appropriate ‘safety net’ to replace such salary support should your grant not be re-
newed at some later time. First, this guarantees that time supported by the grant is protected
for research. Second, you may be able to negotiate with your administration sharing of the sal-
ary money that is freed up (e.g., part to you and part to your department or college). Such funds
may be enough to hire an additional technician or post-doctoral research fellow.

It is possible to request less salary for an individual than would be ex-
pected from a strict percentage-effort apportionment. If you do make such a request, an expla-
nation for that approach should be provided in your justification (see section K, below).

Fringe Benefits. Be certain that you calculate fringe benefits for each personnel
category appropriately. If you don’t, you will lose credibility. For example, reviewers will know
that graduate students do not have fringe benefits that are comparable to those of faculty mem-
bers. Assure reviewers that you have used the correct formulas when you justify the calculation
of fringe benefits in section K.

Funds Requested. These are straightforward summations of the salaries and
fringe benefits requested for Senior/Key Persons and Other Personnel. The final field on the
first data-entry page is the grand total of all personnel funds requested.

Joint University and Department of Veterans Affairs Appointments. Special in-
structions are provided in the PHS SF 424 (R&R) Application Guide (Part |, page 63) for per-

sonnel who have joint university / VA appointments. They are complemented by the information
and example at: hitp://grants2.nih.gov/grants/policy/person_months_fags.htm#q16.

SECTIONS C (Equipment), D (Travel) and E (Participant/Trainee Support) [relevant form is
at the top of the next page]

The data-entry screen reproduced on the next page is used to upload information on equipment
and travel. As will seen, participant / trainee support is not relevant for most kinds of PHS appli-
cations.

Equipment (section C).

Tip: R&R Budget Component definition of what constitutes equipment: “an item of
property that has an acquisition cost of $5,000 or more (unless the organization
has established lower levels) and an expected service life of more than one year.”

The “Equipment” category is another one that is vulnerable to budget cuts. Noth-
ing should be included in section C, therefore, that does not qualify as ‘equipment.’ In other



words, the definition given in the text box, above, should be applied. Small items, which you
might otherwise consider to be equipment, should be presented as “Materials and Supplies.”
The latter category, which is included under section F, “Other Direct Costs,” is much less sub-
ject to being cut. If you find that buying a set of items exceeds the amount that will allow it to be
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included under Materials and Supplies, don't buy the set. Instead, purchase each item in the
set independently. :

In estimating the cost of each item, make certain that the costs of shipping and
any service or maintenance agreements are added. Such costs are included here, not under
“Other Direct Costs” in section F.

Equipment requested should be complementary to what has already been pro-
vided by your institution. In other words, if you are just getting started, you should not expect
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NIH to provide all of the equipment needed to initiate your research program. That is your insti-
tution’s responsibility. Whether you have been provided a basic equipment package will be
used as one means of assessing institutional commitment — or lack thereof — to you and your
research program.

Just as there are ‘general purpose’ categories of personnel (e.g., secretarial and
clerical positions), there are categories of equipment that are considered ‘general purpose’ and,
therefore, the responsibility of the institution. Items such as a personal laptop computer, even if
used in the project, will usually be cut unless you can prove in your justification that they will be
dedicated to some aspect of the research.

Section C has ten fields in which you can list the kinds and costs of equipment
that you are requesting. If you are asking more than ten items, you should use a similar format
to list them in a separate PDF document, which can then be uploaded into the data-entry screen
using the “Add Attachment” button at the end of the section. The total cost of items above ten is
then entered in the field at the right of line 11, after which the grand total for equipment should
be entered into the “Total Equipment” field.

Travel (section D).

This is the only section for which reviewers will often have a predetermined figure
in mind. Unfortunately, this amount is usually significantly less than the real cost of the pro-
posed travel. Therefore, unless you either have an alternative source of travel funds or are will-
ing to re-budget from another category, you need to provide the kind of objective justification
that will encourage the reviewers to grant your full request for travel funds (see section K, be-
low). Foreign travel is particularly in need of compelling justification.

Participant/Trainee Support Costs (section E).

This section should be left blank in almost all cases. If you are responding to a
Funding Opportunity Announcement that requires that this section be completed then, of
course, do so. Even though line 1 would appear to be where things like tuition remission for
graduate students should be included, those costs should not be entered here. They will be in-
cluded under the “Other” category of the next section (F), “Other Direct Costs.”

SECTIONS F (Other Direct Costs), G (Direct Costs), H (Indirect Costs), | (Total Direct and
Indirect Costs), J (Fee), and K (Budget Justification) [relevant form is at the top of the
next page]

Other Direct Costs (section F).

All that is required on each of lines 1 through 7 of section F is the total for that
supply category. Lines F.8 through F.10 allow you to create additional categories, which also
require only the total funds requested. Thus, as with “Equipment,” thorough justification (in sec-
tion K) of how these amounts were reached is essential if cuts are to be avoided. We recom-
mend that you enter a ‘0’ in the field at the right of any line that is not associated with a budget
request.
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Materials and Supplies. Each supply category must have at least $1,000 in it to
justify making it a separate itemization in your Budget Justification. Make certain that all costs
are included. An example of a cost that is often overlooked is shipping charges. If you are using
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animals in your project, this is where the cost of their purchase is included. The cost of their
maintenance should be included later, on one of lines 8-10.



Publication Costs. The costs associated with publication, which can be a signifi-
cant expense, need to be included here, complemented by detailed justification in section K.
Make sure that you include a substantial, but reasonable, amount in this category, because dis-
semination of results through publication will be expected by reviewers. Requesting little of no
funds here can have the unintended consequence of convincing reviewers that you don’t intend
to publish.

Consultant Services. The total of Consultants’ fees, travel, per diem allowances,
and any other costs must be included here — not under Personnel (sections A & B) or Travel
(section D). Costs associated with paid Consultants are often consequential, especially when
travel and per diem expenses are included. It is very important, therefore, that you use the
strategies described under section K to justify their inclusion in the project. Unpaid consultants
must be included in the justification, as well, listing their names, organizational affiliations and
roles in the project. Therefore, if only unpaid consultants are included, enter ‘0’ in the field at
the right of line F.3 and then provide justification for each in section K (see below).

ADP/Computer Services. If you will be paying for computer support, e.g., to
search databases or retrieve scientific / technical information, such costs should be totaled here.

Subawards/Consortium/Contractual Costs. If you enter anything in this field, the
“Subaward / Consortium” box adjacent to “Budget Type” at the top of each data-entry screen
must be checked. The direct costs of all subawards, consortial relationships and contracted
(fee-for-service) work should be totaled and entered here, with appropriate breakout and justifi-
cation under section K. With respect to subawards and consortial arrangements, if they are
substantive, i.e., are required to accomplish a significant amount of the work that is proposed,
you will need to complete a separate budget for each using the R&R Subaward Budget Attach-
ment(s) Form (see below). Remember that the facilities and administrative (indirect) costs of
research sub-awarded to investigators at other institutions will become part of your direct costs
(see section H). Also remember that reviewers will often worry that investigators at other, par-
ticularly distant, institutions will not really be involved in the research, i.e., that they are ‘window
dressing.’ Therefore, you must present compelling and credible reasons in your justification for
including such investigators as part of your research team.

Equipment or Facility Rental / User Fees. In some cases, it is more cost effective
/ efficient to rent equipment or temporarily occupy space than to purchase it / occupy it perma-
nently. The total costs related to such strategies should be entered here, accompanied by ap-
propriate justification in section K. Enter “0” here if you will not have such costs associated with
your project.

Alterations and Renovations. It is unusual for the costs of alterations / renova-
tions to be allowable under a research grant. Most of the time, such costs are considered to be
the institution's responsibility. If the costs of alterations / renovations are not prohibited by the
Funding Opportunity Announcement to which you are responding, we recommend that you not
include these costs in your budget without the prior approval of your Program Officer.

Lines 8 through 10 — Other Direct Costs. As the name implies, direct costs that
are not covered under the previous seven subsections should be included here. Three blank
lines are provided. If three lines are not enough, use lines 8 and 9 for named categories, e.g.,
‘Inpatient-Care Costs' and ‘Outpatient-Care Costs.” On line 10 enter the category title, ‘Sum of
All Other Direct Costs’ and to the right of that enter the sum of all those costs. You must then
provide a breakout of what is included in that sum in section K, Budget Justification.




Tuition Remission. This is where tuition remission for graduate students
is included. Create a category with that title and enter it here.

Animal-Care Costs. As already mentioned, the costs of animal care
should be included as a category here. Make certain that you query the head of your animal
care office to ensure that there are no increases in maintenance fees projected for future years.
If there are projected increases, obtain a letter from the appropriate institutional official docu-
menting that fact, and include the projected increases in your budgets for future years.

Patient-Care Costs. If you will have both inpatient and outpatient costs,
they must be entered as separate categories on lines 8 and 9 of Section F. The expense of pa-
tient accrual should also be included here. Cost account and justify patient travel in the same
way that you do your own (see Travel, section K).

Direct Costs (section G), Indirect Costs (section H), and Total Direct and Indirect
Costs (section I).

The total for direct costs that is entered in section G is reached by summing the
totals for sections A through F.

In section H you need to enter all indirect (facilities and administrative) costs that
are associated with research at your institution. The indirect costs associated with researchers
at other institutions who will perform a substantive portion of the project should not be entered
here; they will be entered when you prepare the “R&R Subaward Budget Attachment(s) Form”
for each such institution.

Section H has four separate lines under it, which allows you to offer different
types of indirect costs, if necessary. For example, there would be a difference between on-site
and off-site indirect costs. Or there could be a difference between the negotiated rate for Salary
and Wages, compared to Modified Total Direct Costs. If you are confused by these differences
— and most applicants are — we recommend that you seek the help of personnel in your Con-
tracts and Grants / Sponsored Programs office to ensure that this part of the application is com-
pleted correctly.

The field for section [, Total Direct and Indirect Costs, is calculated by adding the
totals for sections G and H.

Fee (section J).

Fees are not allowed in the budgets of most research grants, as opposed to the
SBIR/STTR grant mechanisms, which do allow a fee. If you are preparing a research grant,
leave this field blank unless a fee is specifically authorized under the Funding Opportunity An-
nouncement to which you are responding.

Budget Justification (section K).

Justification is the key to convincing reviewers that your budget request is appro-
priate and reasonable. With respect to the amount of support requested, unless there is either a
formal cap that limits the amount of funding that can be requested or you are aware from dis-
cussions with your Program Officer that there is an unofficial but operational cap (e.g., “Realisti-
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cally, we just can'’t support a budget that exceeds $300,000 per year.”), let the research dictate
the budget. In other words, request what you need — NOT what you or someone else has arbi-
trarily decided is the maximum that reviewers will approve. Don't make the mistake of low-
balling your budget in the hope that it will help you get funded, because the one thing that you
most assuredly don't want is an approved budget that leaves you unable to do all of what you
have proposed. Sections A through F have allowed you to enter amounts for each budget cate-
gory. Here, in section K, you must justify the need for, and the appropriateness of, what you
have requested. Unfortunately, many applicants provide insufficient justification, which is why
most budgets get cut. Thus, in our opinion, cuts in the budget are usually the fault of the appli-
cant, not the reviewers. There is no limit on the number of pages allowed in section K. You
should take full advantage of that fact; rarely is there such a thing as too much justification.

Note that section K must contain the justification for all years for which support is
requested. To make the section more reviewer-friendly we recommend that you separate it into
two subsections, ‘Justification of Direct Costs for First Year and ‘Justification of Direct Costs for
Subsequent Years.’

Justification of Direct Costs for First Year. Each section / subsection of the
budget in which specific direct-cost requests are made (sections A through F) should be justi-
fied. It is very reviewer friendly to identify each line item in your justification by its letter and nu-
meral, as well as its title. For example, F.2 Publication Costs, which would be followed by justi-
fication for the related request.

Personnel (sections A & B). Each person listed in section A, whether
paid or not, must be justified with respect to both expertise and effort. List his/her name, the
role that s/he will have (e.g., Co-Investigator), the person months s/he will commit to the project,
and what responsibilities s/he will have. There must be a clear reason for including each per-
son. Sufficient and credible detail is needed for each request. No one should be included as
‘window dressing,’ i.e., because of their prominence, especially if that person’s expertise over-
laps someone else’s on the team who is less well known. No one should be included out of re-
spect, e.g., a former mentor who the applicant would like to acknowledge. Such relationships
can be described in the Biographical Sketch if it is helpful to do so.

EXAMPLES

Sheldon, Connie J., Co-Investigator, 2 academic + 1 summer person months. Dr.
Sheldon has been included in the investigative team to head the molecular biologi-
cal approaches associated with the proposed research (see her Biographical
Sketch), especially the activities that are associated with Specific Aim #2. She will
work closely with the PI to design and execute experiments in this area, interpret
resultant data and contribute to publication / dissemination of results. In this capac-
ity she will supervise a full-time molecular biology technician (Sandoval — see Other
Personnel) and one graduate student (James — see Other Personnel).

Jennings, Alfred F., Collaborator, no measurable effort. Dr. Jennings has agreed to
provide us with access to a specimen collection that is critical to completion of Spe-
cific Aim 3. His letter of support accompanying this application confirms his willing-
ness to provide us with access to this material.
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Section B of the R&R Budget Component, “Other Personnel,”
grouped such individuals and listed them numerically by “Project Role.” Detail that was missing
in section B must be provided here. Exactly the same approach that was described in the pre-
ceding paragraph should be applied here for each individual. With respect to justifying a re-
quest for personnel who might otherwise be considered ‘general purpose and, therefore, not al-
lowable, additional guidance regarding how to justify their inclusion can be found at the following
URL: http://www.whitehouse.gov/omb/circulars/a021/a21 _2004.html. Remember to use titles
for their positions that will not raise a ‘red flag,’ which ‘secretary’ or ‘clerk’ would almost be guar-
anteed to do.

Members of the “Other Personnel” set will not have biographical
sketches accompanying the application. If someone has particularly attractive credentials that
you want to highlight, e.g., a technician with an extraordinary and difficult-to-find skill or a post-
doctoral scholar with background and training that are especially relevant to the project that is
being proposed, use the justifications of such individuals to highlight those features. Do not do
this for members of the research team who have a Biographical Sketch in the proposal.

EXAMPLE

Post-Doctoral Associate #1: Mallaby, Curtis R., 12 person months. Dr. Mallaby will
be working closely with the Pl to conduct and interpret the results of all interviews that
are designed to identify sources of health-care disparities. These are expected to to-
tal 250-300 interviews per year, some at other institutions that have agreed to partici-
pate (see accompanying letters of commitment). He is superbly qualified for this role,
having done his post-graduate training with one of the leading figures in the field of
health disparities research, Dr. Seymour Cantrell. One of Dr. Mallaby’s publications
with Cantrell (Journal of Health Disparities Research, 2005: 74, 296-312) is consid-
ered a landmark in the field. Dr. Mallaby has had both formal training and practical
experience in conducting the kinds of investigative interviews that are proposed in
this application. In addition, he is culturally sensitive to the subjects with whom he
will be dealing, being a member of the same minority group that many of them are.

Graduate and undergraduate students must be justified on the ba-
sis of the research that they will do, not on the basis of giving them training — unless you are us-
ing the R15 grant mechanism. In the latter kind of application exposing students, especially un-
dergraduates, to biomedical research in ways that will introduce them to new career directions is
an important review criterion. Thus, for most research grants, if you have a graduate student
who will be involved 50% in class work and 50% in research, you should only request support

EXAMPLE
Graduate Student #2: James, Carol Lee, 8 person months. Ms. James’ disser-
tation research focuses on the hypothesis that is the centerpiece of Specific Aim
2. She has reached the stage where 75% of her time is spent in active re-
search, which is the level of support requested in Budget Period 1. The re-
mainder of her support during the first year will come from departmental funds.
She already has two first-author peer-reviewed publications (see Dr. Sheldon'’s
Biographical Sketch). She will work directly with Dr. Sheldon in the design and
execution of molecular biological experiments, including those requiring gel-shift
and nuclear run-on assays, as well as cloning of relevant genes.
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for the 50% that is devoted to research and you should make clear in your justification that only
that part of the graduate student’s effort will be supported. Where the non-research support will
come from should also be described.

If you request less support for an individual than would be ex-
pected on the basis of his/her effort and base salary, you should justify that discrepancy. In
such cases, provide a description of the other source of support and its duration (e.g., Dr. Gon-
zales will be supported throughout the first two years by his own individual post-doctoral re-
search fellowship from the National Cancer Institute [F32CA012345]). Providing objective de-
tail, like grant numbers, increases credibility. You should also justify differences in effort (if any)
during academic and summer months. Why is the increase necessary and appropriate during
the summer months? The last thing that you want to leave with reviewers is the impression that
you are simply providing a source of summer income for the individual with no justifiable basis
for doing so.

If a member of the research team has a higher base salary than
the maximum that is allowed by NIH, make certain that you indicate in your justification of
his/her requested salary and fringe benefits that they are based on the NIH maximum, not
his/her actual salary.

The final part of your personnel justification should be detail re-
garding how fringe benefits are calculated. If there are differences between personnel catego-
ries (e.g., faculty members and graduate students) make certain you indicate that the appropri-
ate formula has been used for each category.

Equipment (section C). As noted earlier, the equipment section is one of
the most vulnerable in your budget. Success in having your equipment request approved is of-
ten attributable to anticipating reviewers’ concerns and then prospectively providing justification
that will overcome such apprehensions. Some of the commonest concerns that reviewers have
about equipment requests follow. Knowing them will help you understand how to better justify
your request.

(1) False Claim of Dedicated Need for Expensive Equipment. To
overcome this suspicion, you must make clear either that equivalent equipment is not available
to you, either in core laboratories or by borrowing from other investigators, or that your use has
become so great that it is no longer feasible to share the equipment with others. If the latter ar-
gument is the basis for your request, i.e., that you have been monopolizing the equipment, there
is an objective means of demonstrating your dedicated need. Create a table that summarizes
your use versus others’. Obtain your data from the usage log book for the equipment you have
been using. Use the table in the justification to show objectively that you have been monopoliz-
ing the equipment, which compromises it as either a core or shared item.

(2) The Amount Requested is Not Correct. To shore up your re-
quest, provide a valid bid as part of your justification, especially for an expensive item. Describe
the bidding process and how it resulted in the lowest possible cost. Don‘t use catalog price as a
‘bid,” because it will damage your credibility: reviewers know almost all institutions receive sub-
stantial discounts. If you have to use the catalog price, reduce it by an amount that is commen-
surate with the discount that your institution usually receives from the relevant vendor. For this
latter approach, get a validating letter from either a purchasing agent or vendor, if possible.

(3) Purchase and Maintenance are not Prorated. If a piece of
equipment has a life expectancy of 10 years, why should a three-year grant pay the full cost of
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purchase? If you are lucky enough to have an alternative source of support for acquisition of
equipment (e.g., another grant, start-up funds, endowment), proposing to cost share the pur-
chase and maintenance of a piece of equipment is a very powerful and persuasive means of in-
creasing your budgetary credibility. In the example given, you would request 30% of the pur-
chase price. If you use this approach, you must assure the reviewers that you have the 70%
from other sources (e.g., the number of an existing grant that will share the cost of purchase or
a letter of commitment from some other source). If your institution will provide a letter of support
for the remainder, you have outstanding, objective evidence of institutional commitment, a fact
that you should highlight. Service contracts and other costs of equipment maintenance/repair
should also be included here. Prorate them among all projects that benefit from the use of the
equipment. Make clear in your justification that you are doing so.

(4) The Requested Equipment is More Sophisticated than
Needed. When applicants request unneeded ‘bells and whistles,’ they are often caught out.
Your reviewers will be peers who will know what is needed and what is not. [f they suspect you
of making an excessive request, one of two things will usually happen. Either the reviewers will
become sufficiently annoyed to recommend cutting the entire piece of equipment from your
budget or, at the least, will cut you back to the lesser model that is justified. Even if the second
scenario is the outcome, you lose, because your credibility will be damaged and other parts of
your budget request will become suspect. To allay such concerns you need to include in your
justification why the characteristics of the requested model are necessary to accomplish the
proposed research.

EXAMPLE
Centrifuge (Hettich Rotanta [Advanced Model]), Refrigerated, Large Capacity, with Angle Ro-
tor: $9,877 + $563 shipping + $386 annual service contract; $5,413 is requested. This cen-
trifuge is required to conduct experiments described under each of the three aims, all of
which require a bulk-processing step. Estimated use over the course of the project will be 3-
4 hrs daily. This level of use would monopolize the only comparable centrifuge, which is
used extensively by investigators in two other departments and is located in another, uncon-
nected building. The price for the requested centrifuge has been established on the basis of
competitive bids, which accompany this proposal and include the University’s 30% discount.
Half of the cost is requested because the instrument will be used, in part, for other projects in
the PI's laboratory. The other half of the cost will come from the PI's endowment funds (see

accompanying letter of commitment from the Endowment Association).

(5) Existing Equipment Isn't Really Worn Out. Reviewers’ con-
cerns about requests for replacement equipment are often exacerbated by the perfunctory justi-
fications provided by applicants (“Replacement of worn-out centrifuge: $????"). Use the same
strategies to create your justification here that are listed above (e.g., prorate with other projects),
but with an added wrinkle. Get a letter from the company that made the equipment certifying
why it is worn out (e.g., lack of replacement parts, inability to provide a service contract, no
longer providing repair service, etc.). Vendors will often provide such a letter, especially if you
plan to purchase the replacement equipment from them.

Travel (section D).

Reviewers' concerns about travel can usually be overcome with
strong, detailed justification. Your justification needs to include two different but equally critical
kinds of information.
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(1) Who Will Travel and Why? Your first obligation is to make
certain that the reviewers know who will travel and why such travel will tangibly benefit the pro-
ject. “Travel for Pl and one postdoc to one national meeting each.” is clearly not sufficient.
Rather, detailed justification is absolutely esséntial, because there is no “God-given” right to
travel under the auspices of an NIH research grant. Justifying that travel will tangibly contribute
to the project is usually easy, because most of the time you will be proposing to attend meetings
where you and your co-investigators will have the opportunity to present data, discuss your field
with investigators who are at other institutions, keep up with latest developments, etc. Your jus-
tification should clearly and persuasively state these (or similar) points. Remember that training
of students, per se, is NOT appropriate justification for travel in a research grant application.

(2) Cost Account Your Proposed Travel. Most societies have
their annual meetings scheduled years in advance. Call the society that will sponsor the meet-
ing you have decided to attend. Determine where the next meetings will be held. Ask what the
convention hotel will be and what room rate has been negotiated. Ask what the registration fee
and any incidental costs associated with the meeting will be. Also ask whether or not the organ-
izers have arranged for transportation to and from the airport and, if so, what those costs will be.
If they cannot provide that information for you, make a reasonable estimate, based either on
calls to cab companies in the convention cities or on your own past experience. From a travel
Web site or your travel agent, determine what a full-fare coach ticket to each of the convention

EXAMPLE
Travel to the annual meeting of the American Nephrology Society ($3,068) is re-
quested for the Pl and one Co-l; the two co-investigators will alternately attend future
meetings. This meeting is the principal scientific venue related to the subject of this
proposal. Results of the proposed research will be presented there, constructive
feedback will be obtained from colleagues and new ideas and collaborations will be
developed. The cost of attending has been cost accounted on the basis of actual
quotes: coach-fare ticket = $540; convention hotel rate $30/night X 4nights = $360;
transportation to & from airport = $86; university per diem = $87/day X 4 days = $348;
meeting registration = $200. Total per individual = $1534 X 2 individuals = $3,068

cities will cost. You know what your institution allows per day for meals. Increase the travel es-
timates for future years by the appropriate percentage that is allowed for inflation. And so on.
By taking this approach, you can come up with an unassailable estimate of what the cost of at-
tending each meeting will be. Therefore, providing that you have made a strong enough case
for who should travel and why, you should be awarded most, if not all, of the funds required to
attend the meeting.

Participant/Trainee Support Costs (section E). This section is rarely in-
cluded in PHS applications. Therefore, no justification is required in almost all cases.

Other Direct Costs (section F).

As noted earlier, each of the line items that is included in your
budget must be accompanied by substantive justification. Application of the following strategies
will decrease the likelihood that any of your requests in this section will be cut.
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(1) F.1 Materials and Supplies. The most common mistake
made in this subsection, in our opinion, is use of ‘made-up’ numbers, i.e., ones that have no ba-
sis in fact. This problem is compounded when applicants telegraph that the numbers aren’t real
by using only round numbers. As an alternative and much more persuasive approach, we sug-
gest that you make your request much more credible (and accurate — which will benefit you) by
cost accounting. Assuming that the majority of items will be the same as those that you have
purchased previously (both with respect to kind and quantity), consult your file of purchase or-
ders and, for each supply category, determine exactly what you spent during the past year. In-
crease such figures 3-4% to adjust for inflation. /f you use this approach to generate your re-
quest for supplies, make clear in your justification that you have done so. It also shows a level
of commitment to accuracy that is not often seen by reviewers. If your proposed research will
differ significantly from that of previous years, which would preclude your use of previous pur-
chase orders, develop your new supply budget by a careful needs analysis. Group your sup-
plies into logical categories, each of which must be 2$1,000. List them and justify each.

EXAMPLE
F.1 Materials and Supplies: $16,863 total. The amount requested in each of the fol-
lowing categories has been derived by cost accounting using actual expenditures
over the past year (from purchase orders) increased by 3% for inflation. lododeoxyu-
ridine: $4,608 (4 mCi; sp. act. ~2,000 Ci/mmol in buffered aqueous solution). This
radiochemical is required for radiolabeling RNA, as proposed in specific aim 3. Plas-
ticware: etc.

(2) F.2 Publication Costs. First, make a realistic estimate of the
number of papers that you and your colleagues expect to publish per year (based on past rates
of publication, if you are an established investigator) and identify the journals in which you in-
tend to publish. Second, estimate what the cost of publishing in those journals will be, including
submission and/or review fees, page charges, reprint charges, the cost of color iliustrations, and
any other publication costs that are applicable. It is critically important that you do a detailed
analysis of these costs, because the cost of publishing continues to escalate and, like travel,
can be a cause of having to re-budget from other categories if you underestimate what will be
needed.

EXAMPLE
F.2 Publication Costs: $5,680 Our rate of publication has been 5 papers/year, each
averaging 10 pages with one color and four half-tone figures. The Journal of Biophysi-
cal Chemistry is preferred. On average, one 10-page publication in that Journal is es-
timated to cost $1,136 (submission fee $60; half-tone figure charge $25/figurexX4 =
$100; color figure (1) charge = $300; page charges $50X10 = $500; etc.) X 5 = $5,680.

(3) F.3 Consultant Services. Consultants have important but lim-
ited roles in a proposed research project. Each should have an established reputation and un-
assailable expertise in an area for which there is limited need. The need will be limited to the
extent that it makes little sense to create such expertise de novo in your own group. Thus, con-
sultants should usually be justified on the basis that it will be more time- and cost-effective to
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have an already established individual meet the limited need, rather than train a member of your
own group. A consultant’s Biographical Sketch should be constructed to highlight the reputation
and expertise that have caused you to engage him/her. Consultants who are classified as
Other Significant Contributors, i.e., who have no measurable effort invested in the project, must
provide a letter of commitment that confirms their willingness to provide the consultation. In
addition to organizational affiliation and role in the project you need to include in your justifica-
tion of each consultant the consultation fee, if any; duration of the consuiltation; the cost of
travel; per diem allowance; lodging; and any other justifiable costs. The per diem costs for food
and ledging should be those allowed by your institution, a point that should be made in the justi-
fication. It is relatively rare for an investigator from your own institution to be approved as a paid
consultant; such individuals are expected to provide their knowledge and expertise without
compensation as evidence of institutional commitment. In addition to such a narrative descrip-
tion for each consultant, for the sake of reviewer friendliness, we recommend that you provide a
summary table as part of this justification.

EXAMPLE
F.3 Consultant Services:

SUMMARY OF COSTS FOR CONSULTANT SERVICES

Sandoval Oliver
Affiliation Univ. of ?7??  [Applicant’s Institution]
Duration of consult 9 days 3 days
Consultation fee $8,550 -0-
Travel 524 -0-
Lodging 882 -0-
Per diem 585 -0-
Parking 108 -0-
Other costs -0- -0-
Total cost $10,649 -0-

Consultant #1 ($10,649), Maximillion Sandoval, PhD, Regents Professor, Uni-
versity of ???. Dr. Sandoval is an international expert on the extremely demanding
process of isolating nanosomes from fruit-fly mitochondria. We have a very limited but
important need to isolate such organelles in order to accomplish a key experiment un-
der Specific Aim #1 (see section D.4.3 of the Research Plan). Professor Sandoval has
agreed to assist us in accomplishing this part of the work. He estimates that his in-
volvement will be needed for 9 days. We will compensate him with a per diem honorar-
ium of $950 (consultation fee = $950X9 = $8,850). He will drive the 560 miles one-way
from his institution to ours and expects to be busy enough that he will make only limited
use of his automobile while here (hotel to laboratory = 23 mi round trip). Mileage reim-
bursement will be $0.395/mile. Travel = ($0.395[560X2] + [23X9]) = $524. Parking at
the university is $12/day X 9 = $108. Per diem and lodging allowances allowed by the
university are $65 and $98, respectively ($65X9 = $585 and $98X9 = $882). No other
expenses are anticipated.

Consultant #2, ($0.00), Ernestine Oliver, M.D., Professor, [Applicant’s Institu-
tion]. Dr. Oliver has agreed to ...
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(4) F.4 ADP/Computer Services. Justify these by relating them
closely to the research that is proposed and why it is necessary to have others do this for you.
Computer services can include, among other things, computer-based retrieval of scientific,
technical and educational data. Objective detail should be provided that will allow reviewers to
understand how the total figure was derived. If applicable, be sure to include the computer ser-
vice rates that have been established at your institution.

(5) F.5 Subawards / Consortium / Contractual Costs. The total
amount entered on line F5 should include subawards / consortial arrangements, as well as any
services that you contract for. For any subawards / consortial arrangements that are substan-
tive, you will need to provide a separate budget AND budget justification using the R&R
Subaward Budget Attachment(s) Form (see below). There, your colleagues at the separate in-
stitution(s) will justify each component of their budget(s). Here, you justify the need for each
subaward or contractual arrangement. The best approach is usually to make the case that such
expertise is not available at your own institution. To overcome the suspicion that the relation-
ships with investigators at other institutions will not be integrated into the research effort, it is
important to include a ‘management plan,’ either in the Research Plan or here, in the justifica-
tion for the subaward / consortial arrangement. The advantage of putting such a plan in the
Budget Justification is that it does not count against the page limit for your Research Plan. An
unassailable way to substantiate that the relationship is both real and practicable is essential.
The most compelling is evidence in your justification that you have been working productively
with the investigators from whom you are geographically separated. The best evidence of this
kind that you can offer is co-authored peer-reviewed publications. If you don't have any, and
there is sufficient time to write an abstract or review together, we recommend that you do so.
Another important means of establishing that the relationship is real would be to include evi-
dence that you have been meeting through teleconferences. If you include the latter approach,
be sure to include the costs in your budget and describe the teleconferencing equipment, either
in the Facilities and Other Resources or Equipment section.

Any services you contract to use should be justified on the
basis of why it is more efficient / cost-effective / dependable to use this approach rather than do
those things yourself.

(6) F.6 Equipment or Facility Rental / User Fees. Occasionally
there are times when it is justified to rent rather than to purchase. Such justification usually per-
tains when the need for equipment or space is temporary. If you include rental / user fees in
your budget, make the case here that this is the most cost-effective approach. Also provide
evidence that you have sought bids to ensure that you have obtained the best deal.

(7) F.7 Alterations and Renovations. If you include alterations /
renovations, you will need to provide especially compelling justification, because most reviewers
and granting agencies will expect such costs to be borne by your institution, especially if the util-
ity of the altered / renovated space will extend beyond the duration of funding that you are re-
questing. To justify alterations / renovations, provide evidence that you have bid every aspect
of the project to accomplish it at the lowest possible cost. Break out the total cost in categories,
each one of which is justified with objective detail. Such categories might include such things as
demolition, framing, finish carpentry, cabinets, plumbing, electrical, heating / air conditioning,
painting, etc. If appropriate, be certain to provide the cost per square foot. The latter is a very
important figure, because reviewers and program staff will have a good idea of what is reason-
able in this regard.
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(8) F.8-10 Other Direct Costs. These are the categories that you
create yourself. These, of course, must be justified to the same extent that you did the pre-set
lines. If you have more than three of your own lines the total cost on line F.10 will be the sum of
costs for items 10 through the total number that you have. In this circumstance you need to
provide the breakout for the line F.10 total here, item by item. If you include patient-care costs,
remember that you need to provide separate line-item costs AND justifications for inpatient and
outpatient care. In creating your justification for patient care you should be sure to address
what is included in the “Special Instructions for Patient Care Costs,” which are provided at the
end of section 4.7.3.F of the PHS SF 424 (R&R) Application Guide. The number of subjects that
will be needed should be estimated statistically, e.g., on the basis of power analysis. The justifi-
cation for patient care costs should include the statistical calculations used to derive the num-
ber. Make certain that you document that your institution can supply the numbers needed. If
recruitment will be problematic relying only on your own institution, include a believable and
manageable contingency plan, such as recruitment from other institutions (backed by letters of
support), that can be implemented if it becomes necessary to do so.

Justification of Direct Costs for Subsequent Years. This second section of the
Budget Justification has several purposes. First, it is used to justify the total number of years
requested. Second, describe here how recurring direct costs have been adjusted upward for
inflation. And, third, use this subsection to justify any significant increase / decrease in requests
that are made in years after the first.

Duration of the Project. The years requested must be justified by the con-
tent of your Research Plan. A common mistake made by applicants is to request the maximum
time allowed by NIH (5 years) without adequately justifying that there is a need for that length of
time. To help confirm that there is a real basis for the number of years that you have chosen,
reproduce the timetable here that appears at the end of your Research Design and Methods
section (see chapter 10). Make sure that there is sufficient detail in the timetable to allow re-
viewers to see, at a glance, what will be done and when it will be done. Write a narrative de-
scription that accompanies the timetable.

Inflationary Adjustments. Currently, the annual increase for inflation to
use is 3-4% compounded across the years requested. Choose and justify such increases ob-
jectively using current estimates of the rate of inflation. Some institutions have a specific figure
that they require applicants to use. Check with your Sponsored Programs / Research Office to
determine if there is such a figure at your institution. If your institution has such a figure, don't
use that fact as the justification; use the objective criteria that went into deriving the figure.

Significant Increases / Decreases. A frequent error is to forget that de-
creases, as well as increases, in the out years must be justified. If there are neither extraordi-
nary increases (more than the cost of inflation) nor decreases in the years after the first one,
don't include this subsection in your justification. If there are such increases / decreases (e.g.,
created by the purchase of equipment in a given year or the addition or deletion of personnel),
describe the basis for the increase / decrease and justify why that change is necessary and ap-
propriate.

CUMULATIVE BUDGET
The Cumulative Budget form page looks daunting, but it isn't, because it auto-populates as you

fill in the other sections of your budget. You can't make entries in this form, even if you would
want to do so.
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After completing the budget for each of the periods for which funds are requested, carefully re-
view the totals that are generated automatically on the Cumulative Budget form. [f any total
looks off, review the related entries in the individual budget periods and change anything that is
incorrect. Making such changes will correct the related totals on the Cumulative Budget form.

R & R SUBAWARD BUDGET ATTACHMENT(S) FORM

If a subaward / consortial agreement will be included to accomplish a substantive amount of the
proposed research, then the R&R Subaward Budget Attachment(s) Form, below, must be com-
pleted.

OMB Number: 4040-6001
Expiration Date: 06/30/2011

R&R SUBAWARD BUDGET ATTACHMENT(S) FORM

Instructions: On this form, you will attach the R&R Subaward Budget files for your grant application. Complete the subawardee budget(s) in
accordance with the R&R budget instructions. Please remember that any files you attach must be a PDF document.

| Click here to extract the R&R Subaward Budget Attachment -]

Important: Please attach your subawardee budget file(s) with the file name of the subawardee organization. Each file name must be unigue.

1) Please attach Altachment 1 _-Add Attachment | | ‘Oplete Altechmént . I : Vigw Atachmant ]
2) Piease atlach Altachment 2 - Add Attachment -Delete Aftachment ] | View Altachmant

B —
4) Please attach Attachment 4 E:m
5) Please attach Attachment 5 ” . Add Atachment I
6) Please attach Attachment 6 _Detete Attachmen! {1 View AL

7) Please attach Attachment 7 - Add Altachment Delete Allachrient - View Attachment

8) Piease attach Attachment 8 o Add Attachment Delele Attactment | | View Aftachment

9) Please attach Aftachment 9

10) Please attach Attachment 10 I Add Attachment l l Delete Atachment’ ” - Miew Aachment I

The investigators at the institution with which you have a substantive subaward / consortial rela-
tionship must complete their own budget form, including justification of the requests, which they
then e-mail attach to them as a Pure-Edge document. Click on the bar in the upper middle of
the form to extract the document. Follow the step-by-step special instructions given in section
4.8 of Part | of the PHS SF 424 (R&R) Application Guide to complete this part of your proposal.

If the other institution’s indirect-cost rate is less than yours, make certain that you prominently
highlight that fact in your justification and underscore that the approach for that part of the re-
search will actually be less expensive, in terms of total costs, than if all activities were performed
at your own institution.
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DEVELOPMENTAL STEPS FOR CHAPTER FOURTEEN:

1.

10.

11.
12.
13.
14.

15.

16.

17.

Determine whether your department, Research Office, or Sponsored Programs Office
provides assistance with the development of a budget.

Determine when you must submit your Budget, Budget Justification, and Face Page to
your institution’s Sponsored Programs Office.

Confirm that you need to prepare a non-modular, breakout budget.

Establish the type of breakout budget you need to prepare, “Project” or “Subaward /
Consortium and check the appropriate field at the top left of the first budget form page
(sections A & B).

List the Senior / Key Persons and Other Personnel who will be participants in the project,
with each group in alphabetical order. Create your personnel budget for the first year.
Determine what the definition of non-expendable ‘equipment’ is at your institution and
whether it differs from NIH's (2$5,000 and a useful life of greater than 1 year). Your in-
stitution’s definition supersedes NIH's.

Create your equipment budget, being sure to include shipping and maintenance costs in
each item’s cost.

Establish who will travel to what event and why. Create your travel budget by account-
ing for all expected costs for each person who will travel.

Determine the amount that will be requested on each pre-named line of section F, Other
Direct Costs.

If substantive subawards or consortial arrangements will be included in the project e-mail
a Subaward Budget Attachment Form to the investigators who will be involved. Include
their costs in the total for line F.5 of Other Direct Costs.

Create a category for any Other Direct Costs that cannot be accommodated by one of
the pre-named lines in section F. Enter the related amounts you are requesting.

Total your direct costs (sections A through F) and enter that number under section G.

If your annual budget will exceed $500,000 in annual direct costs, you must contact the
NIH program you are targeting and obtain their approval before submitting your pro-
posal.

Enter indirect (facilities and administrative) costs in section H, taking into account differ-
ent approaches to calculating them, if applicable.

Inflate first year figures 3-4% (or by whatever the current estimate is for the rate of infla-
tion) compounded across all years to create budgets for the out years. Extraordinary in-
creases or decreases (greater or less than the rate of inflation) in later years should be
flagged and must be justified in section K.

Copy and import the Timetable from your Research Design and Methods section into the
justification of the number of years being requested.

Create your Budget Justification (section K for the first year) for all years, line by line,
remembering that there is no page limit and that there is no such thing as too much ob-
jective justification.
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CHAPTER 15

PROJECT/PERFORMANCE SITE LOCATIONS,
FACILITIES & OTHER RESOURCES SECTION,

and
EQUIPMENT SECTION

GENERAL CONSIDERATIONS

The project performance site(s) is(are) included by completing the Project/Performance Site Lo-
cation(s) component. The number of sites informs how the Facilities & Other Resources and
Equipment sections will be completed. The latter are attached to the application as PDF files
using the “Add Attachment” buttons that are associated with lines 10 and 11, respectively, of the
SF424 Other Project Information component.

These sections, together with the biographical sketches and the Preliminary Studies described
under each aim in the Research Strategy-Approach subsection, are designed to help reviewers
assess the feasibility of the proposed research in the hands of the proposed research team.
They are usually some of the least thought-about sections of the proposal, to the extent that
they are often given little more than superficial attention. In fact, they are very important sec-
tions because they are the source of most of the information that reviewers need to score the
ENVIRONMENT core review criterion. To refresh your memory, the definition of this review cri-
terion is:

Application Guide instructions for the ENVIRONMENT core review criterion:

“Will the scientific environment in which the work will be done contribute to the
probability of success? Are the institutional support, equipment and other physi-
cal resources available to the investigators adequate for the proposed project?
Will the project benefit from unique features of the scientific environment, subject
populations, or collaborative arrangements?”

Do not use ‘boiler plate’ supplied by either your institution or departmental office to create these
sections. Similarly, do not copy these sections from a colleague’s proposal. Either approach
will likely introduce extraneous information that has little or no meaning to the work that is pro-
posed. Worse, these approaches can result in critically important resources being overlooked.

New/Early Stage Investigators, especially, have a great amount to gain from these sections if
they are done well, and a lot to lose if they are done badly. Why? Because this is where they
have the opportunity to demonstrate two things that are of particular relevance in the review of
junior investigators: 1) the extent to which their institution is committed to them, and 2) how well
equipped they are to conduct the proposed research.
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PROJECT/PERFORMANCE SITE LOCATION(S) COMPONENT

The component into which you enter information about the performance site(s) is reproduced
below. Note that there is an initial subsection that is for the primary location. That is all that
needs to be completed if there is but a single performance site. If there is more than one, up to
30, the lower part of the component is completed. The part of the component that is titled

OMB Number: 4040-0010

% . 2 E tion Date: 08/31/2011
Project/Performance Site Location(s) AR

) tam submytting an application as an individual, and not on behalfl of a company, state,

Project/Performance Site Primary Location L1 1,05 o wribal govemment, academia, of cther type of organization

Organization Name I l

* Street1: l I

Street2:

sciy. | : l County lw ) J

* State l [

Province

*Country: [IISA: UNITED STATES I

* ZIP / Postal Code I I * Project/ Performance Site Congressional District z

BikiontPyursmonss b Yocution 1. . 3 A0 sebeiting sk on o AN, st on sl scmpuny, sl
R e e Sl kil e e L

DUNS Number ek s i

* Street1 i
Street2
.C"y. S B = 0 ’ A SR = Cmﬂt)’ { L) i =g -~ A N i !

S - ——— - i

Province

*Country: 1158 UN

* ZIP 1 Postal Code

Additional Location{s) |

) e (| [V

“Project/Performance Site Location 1" should not be a repetition of the Primary Location, which
is what the title seems to suggest. It should be the location of the first additional performance
site. The instructions in the Application Guide read: "For additional performance site locations,
click “Next Site” to display the fields for Project/Performance Site Locations 3 through 30.” This
validates that "Project/Performance Site Location 1" is, indeed, for characterization of the sec-
ond Project/Performance Site.

If there are more than 30 Project/Performance Site locations, they should be described in a

separate, single file using the same format as is shown in the illustration, above. Doing this has
been simplified by NIH. They have provided a Word-based format page for listing greater than
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30 site locations. It can be downloaded from”Additional Format Pages” at: http:/grants.nih.gov/
grants/funding/424/index.htm. Simply delete the instructions, fill out as many of the Word tables
as are required and then delete what isn't needed. If there aren’t enough tables on the form
page, simply highlight, copy, and paste the table until you have created the number needed.
When all Project/Performance Site locations in excess of eight have been listed, convert the file
to a PDF document and upload it into the “Additional Locations” field at the bottom of the form
page using the “Add Attachment” button.

FACILITIES & OTHER RESOURCES SECTION

Current generic Application Guide instructions: “This information is used to as-
sess the capability of the organizational resources available to perform the effort
proposed. ldentify the facilities to be used (Laboratory, Animal, Computer, Office,
Clinical and Other). If appropriate, indicate their capacities, pertinent capabilities,
relative proximity and extent of availability to the project. Describe only those re-
sources that are directly applicable to the proposed work. Provide any informa-
tion describing the Other Resources available to the project (e.g., machine shop,
electronic shop) and the extent to which they would be available to the project.”

Current PHS-specific instructions: “Describe how the scientific environment in
which the research will be done contributes to the probability of success (e.g., in-
stitutional support, physical resources, and intellectual rapport). In describing the
scientific environment in which the work will be done, discuss ways in which the
proposed studies will benefit from unique features of the scientific environment or
subject populations or will employ useful collaborative arrangements. For Early
Stage Investigators, describe institutional investment in the success of the inves-
tigator, e.g., resources for classes, travel, training; collegial support such as ca-
reer enrichment programs, assistance and guidance in the supervision of trainees
involved with the ESI's project, and availability of organized peer groups; logistical
support such as administrative management and oversight and best practices
training; and financial support such as protected time for research with salary
support. If there are multiple performance sites, describe the resources available
at each site. Describe any special facilities used for working with bio- hazards or
other potentially dangerous substances.

In describing your access to facilities and other resources, be specific and objective. Present
only relevant items, and do so in such a way that it will be clear why each is important and suffi-
cient to accomplish the work that will be undertaken. Avoid subjective assessments and cli-
chés, such as ‘adequate’ office space, and ‘cutting-edge’ or ‘state-of-the-art’ equipment, respec- -
tively. Such assertions provide no objective detail that reviewers can use to evaluate for them-
selves what is available to the project. If you have a 10 ft X 12 ft office that is adjacent to your
laboratory and is equipped with telephone, fax and a copy machine, that is what the reviewers
want to know. When you describe your computer system and peripherals, the details of the
hardware, the software and your levels of access to relevant databases and the Internet should
be included. Be sure to include relevant resources of your co-investigators, collaborators and
consultants, especially if they are at other Project/Performance Sites.
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As noted earlier, the number of Project/Performance Site locations informs how this section
should be organized. If you plan to conduct some of the proposed work at a location that is
separate from the primary site, the relevant facilities and resources at the other location(s)
should be detailed separately in a subsection that is clearly labeled with the name of the other
performance site. For example, the first part of the document might be labeled: FACILITIES &
OTHER RESOURCES - NAME OF PRIMARY LOCATION. The relevant facilities and re-
sources at the second site should be titled something like: FACILITIES & OTHER RE-
SOURCES — NAME OF SECOND LOCATION.

We strongly recommend that, if you have members of your research team who are geographi-
cally removed from the remainder of your group, you include teleconferencing facilities (or
Skype or similar other capabilities) in the Facilities & Other Resources section. Describe them,
their capabilities and your team’s access to them at each institution, either in the “Other Re-
sources” subsection (if they are institutional core facilities) or under the “Computer” subsection
(if Skype or a similar personal program is used). A major concern that reviewers will almost
surely have about geographically separated parts of the program is that such dissociation will
interfere with effective communication. That suspicion can be largely overcome if there is con-
crete evidence that telecommunication capabilities exist and will be used by the proposed re-
searchers at both locations, e.g., for weekly research meetings.

The format for the Facilities & Other Resources section should be:

FACILITIES AND OTHER RESOURCES
Environment — Contribution to Success
Institutional Commitment to ESI [include only if Pl is an Early Stage Investigator]
Facilities:
e Laboratory
Animal
Clinical
Computer
Office
Other Resources

Environment — Contribution to Success. This subsection should be used to describe how
each performance site will contribute to the project’'s probability of success. It should be con-
sidered to be a narrative overview that integrates details provided later, in the Facilities subsec-
tion. Both physical and intellectual resources should be considered in the overview.

Institutional Commitment to ESI. This subsection should only be included when the PD/PI
qualifies as an ESI. In a multiple-PD/PI application, each would have to qualify. The subsection
addresses a long-standing problem, namely, insufficient institutional support for individuals of-
fering themselves as PD/PI. Having to write this subsection forces both the Early Stage PD/Pi
and his/her institution to face that issue. Having to write this paragraph should prevent well-
intentioned ESIs from investing time and effort writing grant proposals when they are handi-
capped by the often fatal flaw of being under-resourced. Being unable to write this paragraph
credibly would, hopefully, stimulate dialogue between the ESI and his/her administration that
would lead to resolution of the problem and ability to write a fully competitive proposal. Early
Stage Investigators should view this subsection as vital to their potential for success, therefore.
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Examples of institutional commitment include, but are not limited to: (i) level of academic ap-
pointment (e.g., tenure track); (ii) institutional start-up (dollar amount not required), especially if
it was instrumental in developing the preliminary data needed to make the application in ques-
tion competitive; (iii) salaried time for research; (iv) space; (v) equipment; (vi) technical support
and/or support for graduate students; (vii) administrative support; (viii) access to relevant shared
and/or core facilities; (ix) access to subjects or patients, if applicable; and (x) availability of
faculty-development programs, such as responsible/ethical conduct of research or manuscript /
grant-proposal development.

Facilities. This is where you provide detail in support of the narrative description you have pro-
vided in the first part(s) of this section. We recommend that you use bolded, italicized subhead-
ings for each of the facilities/resources categories that are required by the Application Guide in-
structions, i.e., those listed below. If one or more of the stipulated subsections is not applicable
to your application, include the heading followed by “Not Applicable.” Otherwise, reviewers
could wonder whether you overlooked the missing subsection(s) when you prepared your pro-
posal. Conclude each subsection with a fully italicized sentence that details how that part of the
facilities/resources available to you contributes to the potential success of the project. Be care-
ful to write these sentences in such a way that they do not repeat sentences from the preceding
overview section(s).

As a final general point, relevant equipment with a cost of less than $5,000 should be included
in this section; ‘major’ equipment that cost $5,000 or more should be described in the Equip-
ment section. A common mistake made by applicants is to include all equipment, including ‘mi-
nor’ equipment, in the Equipment section.

Laboratory: Describe its size, configuration and content of relevant ‘minor’ equipment. Be
specific and comprehensive. If one or more Select Agents (http://www.cdc.gov/od/sap/docs/sal-
ist.pdf) will be used in the laboratory environment be sure to thoroughly describe the local con-
tainment facilities, with major equipment described in the Equipment section.

Animal: If you will be using experimental animals, provide detailed information on the qual-
ity of your source, the relative availability of the species/strain chosen (if it is an uncommon
one), and the quality of the facilities/veterinary care that will be associated with maintenance of
the animals. Remember that your institution must have an approved Animal Welfare Assurance
on file with the Office of Laboratory Animal Welfare (http://grants.nih.gov/grants/olaw/olaw.htm).
If your institution’s animal care facilities have been accredited by the AAALAC (Association for
Assessment and Accreditation of Laboratory Animal Care, International), you should indicate
that fact. This field should contain information that is complementary to and not repetitious of
what is included in the Vertebrate Animals attachment to the Research Plan Component (sec-
tion 5.5.10 of Part | of the Application Guide).

Clinical: If your proposal is one that will require patients or patient-derived materials, there
is no such thing as too much objective detail: One of the principal causes for the failure of clini-
cal applications is insufficient documentation of access to the quantity and quality of clinical ma-
terial that will be needed to complete the study. Description of relevant physical facilities should
be included, as well. Last but not least, if there are other complementary clinical programs
and/or investigators in your environment, describe them and the relevance that they have to the
proposed project.

Computer: Provide detailed information about relevant hardware and software that are in
your laboratory and office. Also include information about your local area network. The admin-
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istrator of your LAN is a very important resource. Therefore, s/he should be described here, es-
pecially if computers and your LAN are particularly important to implementation of the proposed
research. Remember to include any personal telecommunications equipment here (e.g., Skype)
if it is used to communicate with members of the research team who are located at other pro-
ject/ performance sites. Finally, if you are a member of a wider network that includes col-
leagues at other institutions, describe that resource here — providing, of course, that it will con-
tribute to your project in a meaningful way.

Office: Provide relevant objective detail about your office and its proximity to the other parts
of your operation. If office space for co-investigators, technical personnel and/or students is
relevant, be sure to describe those facilities.

Other Resources: Although the instructions for this section would appear to restrict your
discussion to physical facilities and other physical resources (see text box, above), we recom-
mend that you consider it to have a much broader context.

= Intellectual Resources/Useful Collaborations. If there are other investigators in your re-
search environment who are funded to do research that is complementary to your own, list
them here. Doing so gives reviewers an objective means of assessing the quality of your
intellectual environment — i.e., the presence in your environment of investigators with
whom you will have the opportunity to interact and collaborate. Using a simple table, list
them by name, their granting agencies and grant titles. These should be investigators who
are not members of your research team. Indicate in a fully italicized sentence how they
will contribute to your ability to do what you propose, whether it is through critical discus-
sions of research results, the opportunity to share reagents/equipment collaboratively, or
some other reason. If you have regular interactions/collaborations with colieagues at other
institutions via teleconferencing, e-mail, and/or telephone, particularly if these are substan-
tive and project-relevant relationships in which data are exchanged and evaluated, include
such individuals here as intellectual resources. Denote them with an asterisk that refers
reviewers to a brief footnote to the table describing what the means of communication
is/fare. Provide factual, not subjective, information about these relationships, so that re-
viewers will be able to assess your intellectual environment objectively. Such ‘long-
distance’ intellectual resources are particularly important to investigators at institutions that
have a relative lack of local intellectual resources which are relevant to the proposed pro-
Ject.

= Administrative Support. If you are a New/Early Stage Investigator you should describe
your administrative support in the “Institutional Commitment” sub-subsection, as is noted
above. If you are an established investigator we recommend that you offer a separate
sub-subsection under “Other Resources” for the purpose of doing so.

= Core/Shared Facilities and their relevance to your project should be included here, along
with descriptions of your proximity and the extent of access that you have to them. If a Se-
lect Agent (http://www.cdc.gov/od/sap/docs/salist.pdf) will be handled using core facilities,
comprehensively describe what is relevant to biocontainment of that agent. In addition to
describing the physical attributes and minor equipment in core/shared facilities, be clear
about how they will be operated. Reviewers should be given precise understanding of
how the activities of such resources will facilitate the work that you are proposing, i.e., how
the activities of the core will increase the likelihood for success of your project. Make cer-
tain that you include all relevant core/shared facilities. For example, don't forget things like
your institution’s library and relevant specialized Centers (e.g., a Cancer Center, a Center
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for the Study of the Family, or a CTSA [Clinical & Translational Science Award]). Major
equipment in core/shared facilities should not be described here. Those items should be
included under the Equipment section (see below).

EQUIPMENT SECTION

Application Guide Instructions: “List major items of equipment already available
for this project and, if appropriate, identify location and pertinent capabilities.”

“Major Equipment” includes not only that which is assigned to you, but also that which is shared
and in institutional cores. Be certain to get a letter of support from anyone who has agreed to
give you access to a piece of their major equipment. In the “Other Resources” subsection of the
Facilities & Other Resources section you should describe core/shared facilities that will support
the research you are proposing, to include relevant ‘minor’ equipment. Here, in the Equipment
section, you detail relevant major equipment that is assigned for your dedicated use, as well as
that which is present in cores/shared facilities.

For example, if you were proposing to use a flow-cytometry core facility you would describe its
physical characteristics, relevant minor equipment, relevance that the core has to your project
and the kind of access and proximity that you have to it under the “Other Resources” subsection
of Facilities & Other Resources. Then, under “Equipment,” you would thoroughly describe the
major equipment in it, e.g., the kind(s) of flow cytometer(s) and capabilities they have that are
pertinent to your research. You would not include equipment in the facility that is irrelevant to
your project — no matter how contemporary and ‘sexy’ it might be.

Again here, it is smart business to include a fully italicized sentence at the end of the section
that tells reviewers how the major equipment described increases the likelihood that your project
will succeed. Alternatively, provide such a sentence at the end of the description for each piece
of major equipment.

DEVELOPMENTAL STEPS FOR CHAPTER FIFTEEN:

1. List the Project/Performance Sites for your project. Prepare a Project/Performance Site
profile for each.

2. Appreciate that the Facilities & Other Resources and Equipment sections for each pro-
ject/performance site will be where reviewers get most of the information that they will
use to evaluate the ENVIRONMENT core review criterion as it relates to your proposal.
Accordingly, give this part of the application the time and effort it deserves.

3. Inventory and characterize the physical resources that are assigned to you at the pri-
mary location using the subheadings for the Facilities & Other Resources section that
are described in this chapter.

4. Repeat the preceding process for each additional project/performance site. Include at
the other sites only those things that are relevant to the project.

5. Be sure to include ‘minor’ equipment (cost < $5K) in your description of facilities under
each of the subsections.

6. Wirite an italicized sentence after each subsection that conveys how what is described
supports the prospects for success of the project.

7. Inventory and characterize the physical resources at the primary location, including mi-
nor equipment, to which you have either shared access or that are available to you
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through institutional core facilities.

8. Make a separate inventory of major equipment (cost 2$5K) to which you have access at
the primary location, either on a dedicated or shared basis.

9. Obtain a letter of support from anyone who has agreed to share major equipment with
you.

10. If the research proposed requires human subjects, thoroughly document in the “Clinical”
subsection the demographics of the population and characterize your access. If clinical
facilities will be needed, detail their characteristics, including relevant minor equipment.

11. If subhuman vertebrate animals will be used, describe the facilities in which they will be
housed and cared for.

12. Inventory and characterize the intellectual resources/relevant collaborations that are ei-
ther located in your immediate research environment, at the other project/performance
sites, and that are available at other institutions through your wide-area network.

13. Characterize facilities and/or equipment that will facilitate communication between geo-
graphically separated members of the research team and/or collaborators.

14. If you will be working with what qualifies as a Select Agent (http://www.cdc.gov/od/sap/
docs/salist.pdf), make sure that you describe the relevant biocontainment facilities that
will be needed.

15. For each project/performance site, write an overview paragraph titled ‘Environment -
Contribution to Success.’ Insert this paragraph at the beginning of the Facilities & Other
Resources section for each project/performance site.

16. If you are a New/Early Stage Investigator, make certain that you include a second
‘overview’ subsection that provides objective evidence of your institution’s commitment
to your success as a researcher. Title it, ‘Institutional Commitment to ESI.’

17. Create the Facilities & Other Resources and Equipment sections as separate PDF files.
Upload these files into your application by clicking the relevant “Add Attachment” but-
ton, after which you browse to where you have saved the file and then click “Open.”
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EXAMPLE OF FACILITIES & OTHER RESOURCES SECTION

FACILITIES & OTHER RESOURCES - NAME OF PRIMARY PERFORMANCE SITE
Environment — Contribution to Success

The facilities and other resources available to the PD/Pl and his research team at the pri-
mary performance site include everything needed to undertake and complete the proposed re-
search project successfully. When he set up his office and adjacent laboratory they were
equipped with this project specifically in mind. These resources are complemented by a con-
temporary, departmental core flow-cytometry facility to which he has access 24/7. Additional
complementation includes a pathogen-free animal-care facility and laminar-flow racks that will
help to assure high-quality starting material for experiments. Face-to-face telecommunications
equipment maximizes interactions between members of the research team, especially those
who are at a distance (see Consortium/Contractual Arrangements and Facilities & Other Re-
sources — Name of Second Performance Site). The intellectual environment is rich with other
extramurally funded investigators who are doing work that is complementary to what is pro-
posed here. These facilities, together with those described for the other project/performance
sites (see following descriptions), collectively provide a scientific environment that is strongly
supportive of the proposed research and, therefore, success of the project.

Institutional Commitment to ESI

The PI qualifies as an Early Stage Investigator. There is extensive evidence of institutional
commitment to his development as an academic researcher. His salaried 12-month, tenure-
track academic appointment includes a total of six person months (50% effort) of protected re-
search time. The start-up package provided to him included laboratory space, equipment and
research funds needed to launch his investigative program. The package was sufficient to yield
the preliminary data needed for this first RO1 application. Initial support for a graduate student
was provided. That student is now funded through an individual NIH fellowship. Support for
the post-doctoral research fellow, Jason Albright, that is requested in this application was also
provided by the PI's department so that a highly qualified individual could be recruited in ad-
vance of making this proposal. The same approach was used to recruit the technician, Alan
Mellone, for whom support is also requested in this application (see Personnel Justification for
both Albright and Mellone). In addition, he has been provided unrestricted access to a depart-
mental flow-cytometry facility (see subsection below), without which essential parts of the pro-
posed research project could not be pursued. Administrative support is provided to the Pl by a
departmental administrative core. Important career-development programs are also available to
him, including GSC 1497, a formal course on the ethical conduct of research; a College-
sponsored workshop designed to develop proposal-writing skills; and a departmental editor who
provides assistance with the development of manuscripts. His research falls under one of three
University-wide priority research areas, which will help to ensure continued institutional com-
mitment to him and his research program.

Facilities:
Laboratory: The Pl is assigned a 1200 sq ft laboratory that is located in departmental

space, adjacent to his office. It is subdivided into a general purpose area (800 sq ft), a positive-
pressure cell-culture room (200 sq ft), a medium preparation area (100 sq ft) and a walk-in cold
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room (100 sq ft). Minor equipment (cost < $5K) in this space includes: .... These laboratory fa-
cilities were specifically designed and equipped to support the continuum of research for which
the project proposed here is the next step.

Animal: Specific pathogen-free mice (C57BL6) will be purchased from the Jackson Labora-
tory, a supplier known for the high quality and reliability of the animals it provides. They will be
housed in the institution’s AAALAC-accredited animal-care facility, which is in a dedicated build-
ing adjacent to the one that houses the PI's laboratory (see above). Cages will be located on
laminar-flow racks in a 100 sq ft room dedicated to this project. In addition to oversight by a
board-certified laboratory-animal veterinarian, all animal technicians are rigorously trained and
certified. Microbiological, clinical pathological and necropsy diagnostic facilities are available on
site, with back up from the State’s veterinary diagnostic laboratory. Success of the proposed
research is critically dependent on the acquisition and maintenance of mice in a pathogen-free
state. The facilities described will help assure such quality.

Clinical: Not applicable.

Computer: The Pl has two computers: (1) Dell PC located in the PI's office (Windows XP
Professional); and (2) a Compaq laptop model Evo N1000c (Pentium 4; 170GHz; 256 MB of
RAM; Windows XP Professional). Each technician and student is equipped with a similar lap-
top. Skype for Windows (business version) telecommunication software and equipment is on
hand for all members of the research team. The combination of these information technologies
contributes to the potential for success by assuring both efficient data handling and optimal
communication among members of the research team.

Office: The PI's 144 sq ft office is adjacent to his laboratory. It is equipped with desk, cre-
denza, desk and task chairs, two 4-drawer filing cabinets and hardwired high-speed access.
There is also access to the Internet through the University’s wireless network. The students’ /
technician’s shared office space, which is 356 sq ft, has similar access and is equipped with four
individual desks, four task chairs and four 2-drawer filing cabinets. These facilities assure that
the Pl and his immediate research team will have the necessary space in which to formulate
experiments, analyze results, and prepare manuscripts for publication.

Other Resources:

= Flow Cytometry Core Facility located on same floor as the PI's laboratory. He has ac-
cess by appointment on a fee-for-service, 24/7 basis. The facility contains a total of 800
ft2, which is divided into two analytical suites and an adjoining room for sample prepara-
tion. The latter contains Zeiss bright-field, fluorescence, and phase-contrast micro-
scopes, as well as a dissecting microscope and Conner desk-top centrifuge. The direc-
tor of the facility, Michael Legge, is certified by Accuri, the maker of the cytometers in the
facility (see Equipment section). A certified technician is available to assist investigators
with use of cytometers, if needed. This core has been designated as a reference facility
by the American Cytometric Society. Availability of this core contributes greatly to the po-
tential success of this project, which includes flow cytometry as a core analytical ap-
proach.

* Intellectual/Collaborative Resources: The following are funded investigators in the Pl’'s
research environment who are doing research that is complementary to what is pro-
posed here. They provide invaluable constructive criticism and informal intellectual in-
put, without which the proposed project would have far less chance of success.
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INVESTIGATOR AGENCY GRANT NUMBER TITLE
Jennifer D’Espagne | NIH/NIAID | RO1AIXXXXxx | Innate Immune Responses Limit-
ing Nosocomial Infections
Hospital Neonatal Infections and
Their Prevention

Steven McMullins* | NIH/NIA | R34AGxXxxxxx | Bacterial Complications of Heal-
_ing Decubitus Ulcers

James Wherry NIH/NIAID | R21AIXxxxxx | Bacterial Communities in Hospi-
tal-Derived Eye Infections

Patrick Hayek NIH/NICHD ROTHDXXXXXX

Geoffrey Teagarten | NIH/INCCAM | RO1ATXXXXxxx |Alternative Therapy for Nosoco-
mial Staph Infections

* Dr. McMullins is appointed at the University of XXXXX, which is located in the same city fifteen
miles from the PI's university. The Pl and Dr. McMullins reciprocally attend each other’s labo-
ratory meetings on a bimonthly basis and are coauthors of several peer-review publications

g

(see Biographical Sketch). The other four investigators are members of the PI's department.
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EXAMPLE OF EQUIPMENT SECTION

EQUIPMENT - PRIMARY LOCATION, PRINCIPAL INVESTIGATOR

Assigned to the PI:

1. Standard professional audiocassette decks (3; Sony model 810) with heavy-duty trans-
ports, a three-head design and Dolby-noise-reduction systems B, C and S.

2. Video recorders / playback units (4; Frontier model 8C) with formats ranging from analog
U-Matic to the latest digital configurations, including VHS, VHS-C, SVHS, 8mm, Hi8,
time-lapse, 6mm digital, and 8mm digital.

3. [Continue listing major equipment]

Core Equipment:

The equipment in the core Audio Enhancement Laboratory, which has been described in the
Facilities and Other Resources section, includes:

1. Digital-adaptive enhancement processor (Acoustic Engineering, model E) that allows
implementation of the full range of filter algorithms, as well as compression and limiting
functions.

2. Spectrum analyzer (Harmon model 1600) with fast-Fourier transform device (>16-bit
resolution and frequency-display ranges adjustable from 0-100 Hz up to 0-20 kHz) and
single-channel capability. It has at least 800 lines of resolution on any frequency range
and zoom capability. :

3. [Continue listing major core equipment]

Equipment Shared With Other Investigators:

The following pieces of equipment are in the laboratories of other investigators who have
agreed to provide access ‘on demand’ (see letters of support from Oliphant and Kaplan) for the
purpose of making and authenticating computer-based voice identifications. Use of the equip-
ment will be granted within 24 hours of a request being made, with most access given immedi-
ately.
1. Analog sound spectrograph (DC Live / Forensics , model B), which is in the laboratory of
Dr. Maynard Oliphant. It has up to 32,000 band graphic EQ; flashback review; real-time
coefficient display; time domain adaptive filter and frequency; time stamp; DeClipper;
and signal-triggered VOX recording.
2. High-speed IBM computer system (located in the laboratory of Dr. James Kaplan) with a
fast processor, a large (32 inch) monitor, an input for digital video, and hard-drive stor-
age sufficient (24 terabytes) to handle the video applications of this project.

The pieces of major equipment described in this section, together with minor equipment de-
scribed under Facilities & Other Resources, collectively constitute an audio-video forensic labo-
ratory that has the full range of capabilities needed to complete the proposed project.

3

3

él

3

E|

P




:
:
,

-
[

CHAPTER 16

HUMAN SUBJECTS, VERTEBRATE ANIMALS, SELECT AGENT
RESEARCH, CONSORTIUM / CONTRACTUAL
ARRANGEMENTS, RESOURCE SHARING PLAN(S),
ENVIRONMENTAL IMPACT, HISTORICAL PLACES and
FOREIGN COMPONENTS

GENERAL CONSIDERATIONS

The parts of the application covered by this chapter may or may not be relevant to your pro-
posal. If none of the parts named in the title is applicable to your needs, skip to the next chap-
ter. If one or more of the parts is, the key to success in completing that(those) part(s) is careful
reading of the detailed instructions that are contained in the PHS SF424 (R&R) Application
Guide, which will not be repeated here. What is provided here will be assistance in finding
those instructions and a few tips that are relevant to being fully responsive.

HUMAN SUBJECTS SECTIONS

Considerations relevant to use of human subjects are included in two different places in the ap-
plication, the Other Project Information and the PHS 398 Research Plan components (sections
4.4 and 5.5 of the PHS SF 424 [R&R] Application Guide, respectively).

Other Project Information Component — Section 1, Are Human Subjects Involved?

The information needed to complete this component is relatively simple to provide, consisting of
one-or-more boxes to check and two fields that may need to be filled in.

RESEARCH & RELATED Other Project Information

1 ° Are Human Subjects Invalved? IL J' Yes "] No I
1a Iif YES to Human Subjects
Is the Project Exempt from Federal regulations? [ Yes } No
It yes, check appropnate exemption number. Tl 2{3 a0 i85 1016

itno. is the IRB review Pending? || ves {"INo
IRB Approval Date ' '

Human Subject Assurance Number: |

2.° Are Ventobrete Anmels Used? [T ] Yes NE

If no human subjects will be involved at any project/performance site, then you simply check
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If no human subjects will be involved at any project/performance site, then you simply check
“No” on line 1 and you are finished here. If human subjects will be involved at any project / per-
formance site, you must check “Yes” on that line and respond to the remaining queries. Re-
spond to the query regarding Institutional Review Board (IRB) approval. If approval has been
obtained, check the “No” box and then fill in the IRB approval number in the field provided. If
IRB approval has not been obtained, check the “Yes” box, even if you have not yet submitted
your request for approval at the time that your proposal is submitted. If you check “Yes,” leave
the field for the IRB approval number blank. Although you have the latter option, we strongly
recommend that, if feasible, you obtain approval before preparing your proposal. Doing so is a
form of ‘insurance’ against the unlikely possibility that IRB approval cannot be obtained for the
project at a later time. With respect to the Exemption Number, if the human subjects/materials
in your study are exempt, check off the appropriate category after choosing the appropriate one
from among the descriptions of the exemptions under Exempt Human Subjects Research,
Question 2, which begins on page II-8 of Part Il of the PHS SF424 (R&R) Application Guide. If
your institution has no Human Subject Assurance Number on file with the Office for Human Re-
search Protections, enter “None” in the field provided. If you have such a number, enter only
the 8 numerals, i.e., do not include the “FWA” prefix. (At this writing, there is a ‘glitch’ in the
form. If you check “Yes” to the “is the IRB Review Pending” question the form will not let you en-
ter the Human Subject Assurance Number. Until this is fixed the Assurance Number will ob-
tained later, ‘just in time’ to make your award.

If you checked “Yes” for involvement of human subjects, go to the second part of what must be
completed, the PHS 398 Research Plan subcomponent that pertains to Human Subjects.

PHS 398 Research Plan — Human Subjects Sections

As is evident from the Research Plan component, there are up to four subsections that may
need to be completed here if you checked “Yes” in section 1 of the Other Project Information
component. They include: (1) Protection of Human Subjects; (2) Inclusion of Women and Mi-
norities; (3) Targeted / Planned Enroliment Table; and (4) Inclusion of Children. The secret to
knowing which one(s) to complete is to read Part ll, Supplemental Instructions for Preparing the
Human Subjects Section of the Research Plan of the PHS SF424 (R&R) Application Guide
and/or the specific Funding Opportunity Announcement (FOA) to which you are responding.
Part |l of the Guide has been set up to present six scenarios that cover any kind of research that
involves human subjects. After carefully reading the six and answering the five questions that
are designed to indicate which scenario is applicable to your needs, complete the Human Sub-
ject sections that are relevant to your project. Follow the uploading instructions that are con-
tained in the Part | instructions (section 5.5.6-9 of the Guide) for each of the Human Subjects
Sections that is relevant to the project you are presenting.

VERTEBRATE ANIMALS

There are also two parts of the application that must be completed if you are using vertebrate
animals (sections 4.4.2 and 5.5.10 of the PHS SF 424 Application Guide).

Other Project Information Component — Section 2, Are Vertebrate Animals Used?

As with the Human Subjects, if you check “No” on line 2 section of the Other Project Information
component (see relevant part of the form at the top of the next page) you will have completed
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this part of the application and will not need to do anything further in the PHS 398 Research
Plan component. If you check “Yes” regarding the use of Vertebrate animals, you must com-
plete all of the information in both sections.

RESEARCH & RELATED Other Project Information

T T T T

2.* Are Vertebrate Animals Used? |:] Yes D No I
2. If YESto Vertebrate Animals
Is the IACUC review Pending? [ | Yes [ |No

IACUC Approvel Date:| |
Animal Welfare Assurance Number !

After checking “Yes” to the question regarding use of vertebrate animals, you need to address
approval of your research plan by your Institutional Animal Care and Use Committee (IACUC).
If you have approval, enter the date that it was given. If approval is pending, leave the “IACUC
Approval Date” field blank. If you do not have approval, check “Yes" next to the question re-
garding whether approval is pending. You should check “Yes” even if the process to obtain ap-
proval has not been initiated. Again here, we strongly encourage you to get IACUC approval of
your project before you get very far into writing your Research Plan. Doing so prevents what
could be a nasty surprise later. Enter your institution's Animal Welfare Assurance Number in
the field provided (those with numbers are identified at: http://grants.nih.gov/grants/olaw/assur-
ance/300index.htm). Note that it must be your institution, not that of a collaborating institution.
If your institution has no Assurance number, enter “None” in the field. If vertebrate animals will
be used and you do not provide this number it will result in an eRA Validation error.

PHS 398 Research Plan Component — Section 10, Vertebrate Animals

This part of the application, which has no page limit, is relatively easy to complete, but adequate
detail must be included to make it fully credible. It is especially easy to complete if you have
read the excellent NIH tutorial titled, “How to Write an Application Involving Research Animals,
which can be found at: http://funding.niaid.gov/researchfunding/sci/animal/pages/anitutorial
.aspx. The key is to be fully responsive to each of the five subsections that must be addressed.
Then, upload the PDF file using the “Add Attachment” button at the right of line 10 of the form
(shown below at arrow).

OME Number 08250001

PHS 398 Research Plan

e

|
Other Research Plan Sections
10. Vertebrate Animals 1 [ Add Attachment | e Ii
11. Select Agenl Research | 7 ?|AddAttachmeal I | aléte Alachm l l iew Al sl
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SELECT AGENT RESEARCH

If your research involves biohazardous agents, either at your institution or at a collaborating
one, you must address the three points that are set out in the instructions for the Research Plan
component. They can be found right after the instructions for Vertebrate Animals and the com-
ment that pertains to how to handle citations of the literature. Definition of what constitutes a
hazardous agent is given through a CDC URL (http://www.cdc.gov/od/sap/docs/salist.pdf), to-
gether with another URL for less virulent strains of the same agents that are exempt. [f you
need to complete this section, create a PDF file and upload it using the “Add Attachment button
at the right of line 11 of the PHS 398 Research Plan component, which is shown on the preced-

ing page.

CONSORTIUM / CONTRACTUAL ARRANGEMENTS

Consortial / contractual arrangements are covered under subsection 13 of section 2 of the PHS
398 Research Plan component (see above). NIH policy regarding consortia can be found at:
http://grants2.nih.gov/grants/policy/nihgps 2003/NIHGPS Part12.htm# Toc54600251, which
can be found in Part Il of the NIH Grants Policy Statement (12/03). The following is a direct
quote from that document: “The signature of the AOO on the application signifies that the appli-
cant organization and all proposed consortium participants understand and agree with the”
statement in the text box, below:

“The appropriate programmatic and administrative personnel of each
organization involved in this grant application are aware of the NIH
consortium agreement policy and are prepared to establish the neces-
sary inter-organizational agreement(s) consistent with that policy.”

Many Principal Investigators make the mistake of setting up relationships with investigators at
other institutions without administrators at those institution(s) knowing about it. This is not to
imply that they are consciously doing something behind the backs of administrators at the other
institutions. They are simply ignorant of the fact that there are rules and regulations which gov-
ern such collaborations, and that these rules/regulations are especially important if one or more
investigators at the other institution(s) will be investing time in the proposed project when it is
funded. Under such circumstances, the institution that is home to the collaborating investigators
usually has the right to receive F&A reimbursement at their negotiated rate. Rarely are such in-
stitutions willing to waive that right. Thus, the appropriate administrative officials at collaborating
institutions must always be made aware that their investigator(s) is(are) involved. This ap-
proach will avoid potentially serious interinstitutional problems and conflict later and will keep
your application in compliance with NIH policy, as stated in the text box, above.

If you have the need to set up a consortial relationship, once the details have been worked out
among the investigators and the various administrations that will be involved, you must describe
the programmatic, fiscal and administrative details of it in this part of the application. If a sub-
stantial part of the proposed work will be done elsewhere, you must justify here why your institu-
tion and not the other one should be the grantee.
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RESOURCE SHARING PLAN(S)

Resource sharing is covered by subsection 15 of section 2 of the PHS 398 Research Plan com-
ponent. There are three parts: (1) Data Sharing Plan; (2) Sharing Model Organisms; and (3)
Genome-Wide Association Studies.

Data-Sharing Plan

You only have to worry about a data-sharing plan if one or more of your requested years has di-
rect costs of $500K or more associated with it — or the Funding Opportunity Announcement
(FOA) to which you are responding requires it, regardless of the size of the budget. If you must
create a data-sharing plan, it should be very brief — one paragraph — but it must be credible, i.e.,
not come across as an afterthought. NIH encourages you to consult your Program Officer or
FOA contact person before creating this subsection. Additional help can be obtained by refer-
ring to hitp://grants.nih.gov/grants/quide/notice-files/INOT-OD-03-032.html. Alternatively, read
section 1.5.1, Data Sharing Policy, of Part |l of the Application Guide.

Plan to Share Model Organisms

Any application that is likely to result in the development of a model organism must address how
it will be shared and distributed. The NIH policy pertaining to sharing model organisms is given
in section 1.5.2, Sharing Model Organisms, of Part lll of the Application Guide.

Genome Wide Association Studies (GWAS)

Applicants who propose a genome-wide association study (any investigation of genetic variation
across the entire genome that is designed to identify genetic associations with observable traits
[such as blood pressure or weight] or the presence or absence of a disease or condition) must
provide a plan for how resultant data will be deposited into the NIH-designated GWAS reposi-
tory. For details, refer to either (1) section 1.5.3, Policy for Genome-Wide Association Studies,
of Part Il of the Application Guide; (2) Policy for Sharing of Data Obtained in NIH-Supported or
—Conducted Genome-Wide Association Studies (GWAS), which can be found at hitp://grants.
nih.gov/grants/quide/notice-files/NOT-OD-07-088.html; or (3) the part of the NIH Web site that

covers GWAS - see http://grants.nih.gov/grants/gwas.

If you need to create either of these plans, simply follow the clear instructions that can be found
in section 5.5.15 of the Application Guide and upload this document using the “Add Attachment”
button on line 15.

ENVIRONMENTAL IMPACT

This part of your proposal (see figure at the top of the next page) needs to be completed only
when the Funding Opportunity Announcement to which you are responding stipulates that the
National Environmental Policy Act applies. In most cases, therefore, you will check Section 4a
on the Other Project Information component “No.” If there is such a stipulation in your FOA,
check “Yes” for 4a and follow the instructions that are given in section 4.4.4 of the Application
Guide to complete 4b through 4d.
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HISTORICAL PLACES

If any part of the performance site(s) is either designated as an historical place or is eligible to
be so designated you must check “Yes” on line 5 of the Other Project Information component
(see figure, below). Checking “Yes” requires that an explanation be uploaded into field 5a. If you
need to do so, we recommend that your explanation detail the extent to which you project will
affect the (potential) historical site.

RESEARCH & RELATED Other Project Information

i )

4.a. * Does this project have an actual or potential impact on the environment? Yes i |No

4.b. I yes, please explain: |

4.c. If this project has an actual or polential impact on the environment, has an exemption been authorized or an environmental assessment (EA) or
environmental impact statement (EIS) been performed? D Yes D No

4.d. If yes, please explain:

5. * Is the research performance site designated, or eligible to be designated, as a historic place? [::] Yes [3 No l

5.a. I yes, please explain: {

6. * Does this project involve aclivities outside of the United States or partnerships with intemational collaborators? LJ Yes " No

6.a. If yes, identity countries: |

6.b. Oplional Explanation: | |

7.* Project Summary/Abstract | | [ AddAttachment | [Gelete Atiachment] [ view Atashment |
8. * Project Narrative | I I Add Attachment ] EQ:‘.{bm ,—"«‘;Ea)ﬂ:f:;m::‘s?l I View Altachment l
9. Bibliography & References Cited ! Add Attachment | l Dalate Atachment l E Vigw Attachment I

10. Facillties & Other Resources | | [[AddAttachment ] [[Delets Altachment] [ View Attachient |

11. Equipment Add Altachment l ii‘-ele:e Ialiac!‘;[‘,‘asi’\il | Hew Allachment ]

12. Other Attachments

Add Attachments lete z‘-]'z‘azé';:w::m:;i I View Atlachments I 3

@l= «

FOREIGN COMPONENTS

If your project is either being submitted from an institution that is outside of the United States of
America or a substantial amount of the work will be conducted in another country you must
check line 6 on the Other Project Information component “Yes.” Doing so requires that you then
complete 6a and 6b. It is unfortunate that line 6b is titled, “Optional Explanation.” It is not op-
tional for PHS organizations; you must provide such an explanation. Foreign travel for collabora-
tion does not qualify as a “foreign component” (see section 3, Definitions, of Part 1l of the Appli-
cation Guide under “Foreign Component”). Special resources or characteristics of the research
(e.g., human subjects, animals, disease, equipment and techniques) must be described along
with your opinion as to whether similar research is already being conducted in the United
States. If there is, you must justify why more research of the same kind is needed. Do not enter
the information in field 6b. Rather, create your explanation as a separate PDF file and upload it
using the “Add Attachment” button on line 12, “Other Attachments,” of the Other Project Infor-
mation component (see above). The attachment should have a heading, “Foreign Justification.”
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The file must be given the same name when it is saved and uploaded. [NOTE: at this writing
the generic part of the Application Guide’s instructions direct that you upload the file using the
“Add Attachment” button on line 11. That is not correct. Follow the PHS-specific instructions that
tell you to upload the file using the “Add Attachment” button on line 12.]

DEVELOPMENTAL STEPS FOR CHAPTER SIXTEEN:

1.

2.
3.

o o

10.

11.

12.

13.

14.

Answer the question on the Other Project Information component regarding involve-
ment of human subjects. If “No,” skip to bullet 5, below.

If “Yes,” human subjects will be involved, obtain IRB approval for the project.

If “Yes,” complete the relevant ones of the five considerations that are associated with
the “Human Subjects Protection” section of the PHS 398 Research Plan component.
Answer the question on the Other Project Information component regarding involve-
ment of vertebrate animals. If “No,” skip to bullet 8, below.

If “Yes,” vertebrate animals will be used, obtain IACUC approval of your project.

If “Yes,” check to determine whether or not your institution has an Animal Welfare As-
surance Number.

If “Yes,” review the NIH tutorial, “How to Write an Application Involving Research Ani-
mals.” Use what you learn to write the responses to the five considerations that must
be addressed under section 12, Vertebrate Animals, of the Research Plan component.
Determine whether hazardous agents will be used in your project, either at your institu-
tion or in those parts of the project that will be performed at other institutions. If you are
unsure of what constitutes a hazardous agent, refer to http://www.cdc.gov/od/sap/docs/
salist.pdf. If hazardous agents will be used, complete subsection 13 of section 2 of the
PHS 398 Research Plan component.

If allowed by the Funding Opportunity Announcement to which you are responding, de-
cide whether or not your project will have multiple Pls. If there will be more than one,
develop the required Multiple Pl Leadership Plan and upload through subsection 14 of
section 2 of the PHS 398 Research Plan component.

If investigators at other institutions will be investing time on your project, determine
whether you will be required to set up an official consortial relationship with the collabo-
rating institution. If yes, follow the instructions related to subsection 15 of section 2 of
the PHS 398 Research Plan component.

If applicable, create plans to share and distribute data and model organisms, which
should be uploaded using subsection 15 of section 2 of the PHS 398 Research Plan
component.

Check the Funding Opportunity Announcement to which you are responding and de-
termine whether or not the National Environmental Policy Act applies. [f it does, check
“Yes” on line 4a of the Other Project Information component and then complete parts
4b-4d

Determine whether one or more of the performance sites has been designated as or is
eligible to be designated as an historical place. If so, explain what impact, if any, your
project will have on that site. Upload that explanation using field 5a of the Other Project
Information component.

If applicable, create an attachment covering research activities associated with your
project that will be conducted outside of the United States and/or collaborators in other
countries. Appreciate that this document must be uploaded using the “Other Attach-
ments” section (line 12) of the Other Project Information component, not the 6b line,
“Optional Explanation.”
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CHAPTER 17

SF 424 COVER COMPONENT, PHS 398 COVER PAGE
SUPPLEMENT and APPENDIX MATERIAL

SF 424 COVER COMPONENT

OMB Number: 4040-0001
Expiration Date: 08/30/2011

APPLICATION FOR FEDERAL ASSISTANCE
3. DATE RECEIVED BY STATE | Stato Appii { Idontifior
SF 424 (R&R) I ] [ ]

1.* TYPE OF SUBMISSION 4. a. Foderal Idontifier [ ]

[ TPre- LIA (D = 2 1] 5. Agency Routing dentifier
2. DATE suBMITTED Applicant identifier

| {1 ]

5. APPLICANT INFORMATION * Organizational DUNS: I '
* Legal Nemo: | K B - |

Doparlmunl:[ ! Division: | 1
* Streot1:
Street2:
* City: - ] County / Panish: | 1

« State: PR L e IR ] Province: [ ]

* Country: | UEA: UNMITED STATED } -ziP 7 Postal Code: | ]
Parson to be contacted on matters involving this np'p!lcanm

pren: [T < Pirst Name: | 2 B : ] Made Neme: | ]
*Last Name: | S )} e ] Sumix: [ o [

* Phone Numbor: | ] Fox Number: | ]

Emon [ e
G.- EMPLOYER IDENTIFICATION (/) or (TIN): _
7.° TYPE OF AP"UCANT'l ; Please select one of the following ]

Other (Speaityy: | o

Smoll Businese ﬁ'ynv\"ﬂlm 'nyp. [[] women Owned -] y and & ioally Divadantaged

8. * TYPE OF APPLICATION: "R ion, mark approp: box{es).
[JNew [} Resubmission [TIA. increose Award || 8. Decrease Award{ |C. Increase Duration [:]D Decresse Duration
[Jr [C] contir [__]" Asi {1 €. other (specity).| o } ‘

* i3 this ion being ] lo other ngencies? [Yes] | nNoj ] What other Agencias? [...w,- - ’ 1

9. * NAME OF FEDERAL AGENCY: 10. CATALOG OF FEDERAL DOMESTIC ASSISTANCE NUMBER: | _

| Naticnal ITnytitutes of Heallh Stage ] TmE

11. ° DESCRIPTIVE TITLE OF APPLICANTS PROJECT:

12. PROPOSED PROJECT: °13. CONGRESSIONAL DISTRICT OF APPLICANT
* Start Date * Ending Date
1 11 1 |

14. PROJECT DIRECTOR/PRINCIPAL INVESTIGATOR CONTACT INFORMATION

Prefix [ h i - FustNome: [ ] Midde Name. |
* tast Name - | ] sumx |
Position/Tale | o
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This part of the application, the first page of which is reproduced on the preceding page, with
the second page duplicated below, can easily be completed successfully after reading and fol-
lowing the instructions that are included in the PHS SF 424 (R&R) Application Guide (section
4.2). It is mandatory that shaded fields be completed.

There are some parts of the Cover component that require particularly careful reading of the in-
structions. Strict adherence is required. For example, Grants.gov will not accept five-digit ZIP
codes; the full nine digits must be used. ZIP codes can be looked up at http://zip4.usps.com/
zip4/welcome.jsp. Parts of the Cover component that have been modified for PHS proposals are
denoted in the instructions by the logo of the Department of Health & Human Services. Parts of
the component can also be confusing. For example, “Applicant Information” (field 5) is not
about you. Information about the Applicant Organization is what is sought here — which would
be evident after close reading of the instructions. Those who don’t read the relevant instructions
often fill in this part of the component incorrectly.

Before creating the title for your application (field 11), please read the suggested approach to
doing so that is described in chapter 18. This is an exceptionally important part of your pro-
posal. Therefore, you should put extensive thought and effort into creating the kind of title that
will leave a positive first impression on your reviewers.

In field 15, do not use the “Suffix” subsection to enter your degrees. This part of your creden-
tials will be provided later, when you complete the PHS Cover Page Supplement (see later in
this chapter). It is permissible to enter a suffix such as ‘Jr.’ here.

The second page of the SF 424 (R&R) Cover Component is shown below. Again here, there

SF 424 (R&R) arpLCATION FOR FEDERAL ASSISTANCE Page 2

13. ESTIMATED PROJECT FUNDING 16. * 18 APPLICATION SUBJECT TO REVIEW 8Y STATE EXECUTIVE
ORDER 12372 PROCESS?

{7] THIS PREAPPLUICATION/APPUCATION WAS MADE
! AVAILABLE TO THE STATE EXECUTIVE ORDER 12372
PROCESS FOR REVIEW ON

owe [T

{7) PROGRAM IS NOT COVERED BY [ © 12372:0R
[} PROGRAM HAS NOT BEEW SELECTED BY STATE FOR
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. Tota! Federn Funds Reguested l SARFIN [
b ot o e

© Total Federsl & Non-Federa: Funds
4 g vaome ]

17. By sipning this aopiication, 1 centily (1) 10 the statements contained In the iist of cestifications® and {2) that the statemhent's hecoin are
true, complete and accurate to the best of my fiowledge. | 250 provide the required 33suUrances * and agres to comply wWith any resulting
tosens (1 accept an award. | am aware that atvy taise, or OF cIatms may sudject e Lo crtminal, civil, o
adminisirative penatitles. (U.8. Code, Title 18, Sectlon $001)

* The £31 Of CHIRII AN 2 S3TTBRCYS, O B Infermet 530 whery YOu ey COLER SIS RXL 3 TORLENEY i e STIOLTICEment 0¥ SPENCY RPSCC PERLCTONS

18. SFLLL o¢ oiher Explanatory Oocumentatian
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are parts of it that are not intuitive. Field 16 is one of them. For NIH and other PHS agencies,
the circle labeled “Program is not covered by E. O. 12372” should be checked, “b. NO." Another
is “Pre-application” (field 20), which should be left blank unless you are responding to a Funding

Opportunity Announcement that requires it.

PHS 398 COVER PAGE SUPPLEMENT

In NIH applications the SF 424 (R&R) Cover Component just discussed is complemented by the
PHS 398 Cover Page Supplement. It consists of two parts, the first of which is shown below.

PHS 398 Cover Page Supplement

OMB Number: 0925-0001

1. Project Director / Principal Investigator (PD/PI)

Prefx: | T 'f *FirstNamo: [

Middie Name: §

* Last Name:

Suffix: E

2. Human Subjects

Clinical Tnal? TINo [Tves

* Agency-Defined Phase il Clinical Trial? CJno [ves

3. Applicant Organization Contact

Petson to be contacted on matters invoiving this spplication

Prefx: T *First Name: |

Midde Name: ]

* Last Name:

i

Sutfix:

* Phone Number § | Fax Number: ;

Email. i

*Tite: |

* Streett:

Street2:

* City. I
coumy/panm B B v ——— s l

i Qale ]

Provnce

PrCounlry: en. cprren craTES

1 * Zip 1 Postal Code |
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The second part of the PHS 398 Cover Page Supplement pertains exclusively to use of human
embryonic stem cells. Completing this part, which is not shown here, is very straightforward: ei-
ther you are using them or you aren’t. If you aren’t, check “No.” If you are, check “Yes” and
provide the registration number of the line (NIH Human Embryonic Stem Cell Registry) that you
propose to use. If you don't yet know which line will be used, there is a box that can be checked
to indicate that.

APPENDIX MATERIAL

If you are going to submit appendix material, up to 10 PDF files (not appendices — see explana-
tion below) are allowed. Use the “Add Attachments” button at the right of line 16 of the PHS
SF424 Research Plan Component (see arrow, below) to upload them, not the “Other Attach-
ments” part of the PHS SF424 Other Project Information component. The latter section is not
used in the development of NIH and other PHS agency proposals unless it is specifically called
for by instruction in the Funding Opportunity Announcement to which you are responding. If
more than 10 appendices are required, combine all those after the ninth into a single PDF
document and upload it as the tenth and last upload.

PHS 398 Research Plan

1. Application Type:
From SF 424 (R&R) Cover Page. The response provided on that page, regarding the type of application being submitted. is repeated for your
reference, as you aflach the appropnale sections of the Research Plan.

*Type of Application:

ID New [ |Resutmission [ | Renewal [ | Continuation | |Revision }

' 2.Research Plan Attachments:

Please sitach applicable sections of the research plan, below.

1. Introduction to Application H Add Altechmer l [m Altachimer ] I ew Attachines -_]

T T T T

Other Research Plan Sections

10, Vertetrate Animals e i [ Add Attachment | [+ anf] [ Vi |
11 Select Agent Research o o kgt | Add Attachment | [0 2 1 |
12 Multiple PDIP} Leadership Plan ' R e | S | )
13 Consortium/Coniractual Amangements _ ‘__IAddAllachmen: | [Daite Attachmenl] | Ve At |
4. Lellers of Suppot T Pedavachvent] ] [ 1
15. Resource Sharing Planis) | [add attachment | [0 s ] ]

16. Appenaix Add Attachmenls | |0 &
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Before deciding to include appendices, understand that such material can have a negative psy-
chological impact on your assigned reviewers: the additional material usually means more work
for them. To overcome this problem, if you decide to include appendices, it should be readily
evident (e.g., from the title of each) that they contain information that is genuinely important to
the review of your application. Appendices should never contain material that the reviewer must
read in order to understand what is being proposed; everything needed by the reviewer to
evaluate your proposal should be contained within the body of the grant application. Thus, you
should never include something like a ‘Methods’ appendix. If NIH staff members decide that
you are trying to circumvent the page limitation for the Research Plan by including appendices,
they have the option to delay the review of your application. The instructions pertinent to this
point are very clear:

Application Guide instructions pertaining to Appendices: “Do not use the
appendix to circumvent the page limitations of the Research Strategy [section].

.... Applications that do not follow the appendix requirements may be delayed in
the review process. ... Applicants are encouraged to be as concise as possible
and submit only information [that is ] essential for review of the application”

Appendix material, if used, should facilitate the job of your assigned reviewers. In other words,
it should be restricted to supporting documentation that you make available as a courtesy,
should your reviewers choose to use it. A reviewer-friendly approach that is encouraged by
NIH is to include a summary of the appendices that have been included — a ‘table of contents’
for the appendix section if you will, which should be part of the first PDF file that is uploaded.

Several kinds of appendix material are allowed:

Publications

Application Guide instructions pertinent to publications: “Publications —
No longer allowed as appendix materials except in the [three] circumstances
noted below. Applicants may submit up to three of the following types of
publications [see text, below]. .... Do not include unpublished theses, or ab-
stracts / manuscripts submitted (but not yet accepted) for publication.

The three kinds of publications that are allowed are: (1) manuscripts and/or abstracts accepted
for publication but not yet published; (2) manuscripts and/or abstracts published, but a free,
online, publicly available journal link is not available; and (3) patents directly relevant to the pro-
ject. If you elect to provide one or more of these, the complete document must be uploaded as
a PDF attachment.

Unpublished, but accepted, manuscripts that are not publicly available are good examples of
what should be included as appendix material, because the reviewers would otherwise have no
access to such information. It is especially important to include such manuscripts if they are a
source of details related to preliminary data that you have summarized under the Justification
and Feasibility subsection of one of your aims.

174



If you are a New/Early Stage Investigator who has written a dissertation as part of your training,
because so much emphasis is placed on assessment of your background and training, we rec-
ommend that you include your dissertation abstract as one of your appendices — unless, of
course, a free copy of it is available online.

Instruments

Application Guide instructions pertinent to instruments: Surveys, ques-
tionnaires, and other data collection instruments; clinical protocols, and in-
formed consent documents may be submitted in the appendix as necessary.

It is sometimes necessary for reviewers to physically inspect instruments that will be used in the
research project. Such ‘blank forms’ take up too much space in the body of the Research Strat-
egy section, which is why they have been allowed as appendix material.

Other Allowed Materials

If you have either material that cannot be submitted electronically or that cannot be converted to
PDF format, do not include such things with the application when it is submitted and do not send
it to the Center for Scientific Review under separate cover. Rather, wait until you are notified as
to the review panel that will evaluate your proposal. The name of the Scientific Review Officer
who is administratively in charge of that panel, together with his/her contact information, will be
provided as part of that notification. Immediately contact the SRO to negotiate how such mate-
rial can be included in the evaluation of your proposal.

What Not to Include as Appendix Material
Any publication that is publicly available cannot be submitted. In the past, it was permissible to
have small images in the body of the grant proposal accompanied by an enlarged image in the

Appendix. That is no longer permissible. This does not pertain, of course, to images that are
contained within attached publications.

DEVELOPMENTAL STEPS FOR CHAPTER SEVENTEEN:

1. Complete the SF 424 Cover Page component and PHS 398 Cover Page Supplement af-
ter carefully reading the instructions that guide their preparation (sections 4.2 and 5.3,
respectively).

2. Decide what appendix material will be submitted, if any.

3. If you need to submit more than 10 appendices, combine all after the ninth into a single
PDF document and upload it as appendix 10.

4. Appreciate that appendix material can have a negative psychological effect on review-
ers, because it usually means more work in evaluating the application. Therefore —

5. Screen each potential appendix using this litmus test: Is this being included as a cour-
tesy to the reviewers — to make their jobs easier? If the answer is ‘Yes,’ retain that ap-
pendix.

6. Understand clearly the three kinds of publications that can be included as appendix ma-
terial.

7. Be certain to include manuscripts in press as appendices.

8. Do not include stand-alone images as appendix material, with the exception of those that
are parts of publications. They are allowed.
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OVERVIEW: PART FOUR

MAXIMIZING YOUR APPLICATION’S
COMPETITIVENESS

Small things can make a big difference in how well your proposal is received by reviewers.

This part of the Workbook addresses components and steps in the developmental process that
are relatively minor in terms of the space / time that is related to them. However, they are criti-
cally important to maximizing the competitiveness of your proposal. These are the last things to
be done, but they shouldn’t be done in haste or at the last minute, because they are essential to
the success of your application. Thus, you need to plan to have time enough at the end of the
developmental process to complete these final steps.

Chapter eighteen offers strategies for the development of a compelling and informative title,
which is what conveys the first impression of your application.

Chapter nineteen addresses how to safely include proprietary or privileged information in your
proposal, as well as how to prepare the all-important Project Summary/Abstract and Project
Narrative sections.

Chapter twenty will guide you through preparation of the cover letter that should accompany
your application, as well as how to obtain letters of support that will maximally support your pro-
posal.

Chapter twenty-one describes the final — and most important — step in developing a competitive
application: pre-submission review of your final draft by knowledgeable colleagues.
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CHAPTER 18

HOW TO CREATE A COMPELLING, INFORMATIVE
TITLE FOR YOUR PROPOSAL

Application Guide instructions pertinent to creating a title: “NIH and other PHS
agencies limit title ... length to 81 characters, including the spaces between words and
punctuation. Titles in excess of 81 characters will be truncated. A “new” application
must have a different title from any other PHS project with the same PD/PI. A “resubmis-
sion” or “renewal” application should normally have the same title as the previous grant
or application. If the specific aims of the project have significantly changed, choose a new
title. A “revision” application must have the same title as the currently funded grant.”

We want to clarify one part of the instructions that appear in the text box, above: in our opinion,
renewal applications should always have a different title than the grant that supports the current
period of investigation. Of course the aims will be different. What will remain constant is the
number of the grant. The reason that the title must change on renewal applications will become
apparent from the rest of this chapter.

GENERAL CONSIDERATIONS

The title is critically important, because it will likely be the first thing related to the content of your
proposal that a reviewer will see. Therefore, the title gives the first impression that a reviewer
will have of your application — and we all know that you get only one chance to make a good
first impression. The title is also important, because it will be one of the things that will be used
by staff at the Center for Scientific Review to assign your application to a specific Scientific Re-
view Group for evaluation. Thus, it behooves you to make your title as interesting / informative
as you can.

TIP: Your title should emphasize the payoff — the product of the research.

An especially important point is that your title should emphasize what the research will produce,
i.e., the payoff of the research, not the process that will yield that product. You should never of-
fer a generic, process-oriented title like, ‘Investigations of Bacillus megaterium.’ Applicants of-
ten write such a title because they have misinterpreted the instructions in the text box, above,
and mistakenly think that the title must be sufficiently generic to apply equally well to future re-
newal applications. Rather, as noted earlier, your title should immediately convey to the agency
and its reviewers what the mission-relevant payoff from the research will be. Thus, the objective
of your application and the description of your expected contribution from the significance sub-
section of Research Strategy section will be particularly helpful in developing your title.
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TIPS ON CREATING YOUR TITLE

If you are going to capture the attention of your reviewers, the title must be maximally informa-
tive and should convey as much about the novelty of your idea as is possible. Titles with this
kind of positive impact aren’t often created in haste; time and effort commensurate with the im-
portance of this part of your application must be invested.

As a strategy, we recommend that you create your title by using a modification of an approach
that is often used by marketers to develop advertising slogans. They often begin the selection
process with as many as 100 ‘catchy’ slogans that they have created. Then, they narrow the
number down to the most appealing one using focus groups. They invest this kind of effort in
identifying the best slogan because millions of dollars will likely be riding on that slogan’s sub-
sequent capacity to capture the interest and attention of the marketer's target audience. Your
stakes as a proposal writer are no less great. Therefore, it is smart business, in our opinion, to
apply the same strategy to the development of the ‘slogan’ — the title — that will catch the interest
and attention of your target audience, the reviewers of your proposal.

Steps in Creating a Set of Titles

1. As noted in the text box, above, the title of an NIH application is restricted with respect to
its length — 81 characters and spaces, including punctuation.

2. To begin, review your application and list all words/phrases that convey important infor-
mation, significant impact, and/or the novelty of your project. Many of these will be
things that you have highlighted in the text with italics. Pay particular attention to the
application’s objective in the Specific Aims section and the description of your expected
contribution in the Significance subsection of the Research Strategy section. The adja-
cent statement of significance there may be of use, as well.

3. Of these words and phrases, consider whether any of them have widely understood,
standard abbreviations / acronyms that can be substituted, e.g., DNA for deoxyribonu-
cleic acid or CNS for central nervous system. List such abbreviations and acronyms.
Under no circumstances should you use non-standard abbreviations or acronyms in your
title that you have coined and defined in the text of your application.

4. Once you have listed all words and standard abbreviations / acronyms that might have a
role in conveying information about your application, begin arranging them (or variations
of them) in combinations and permutations that do not exceed the 81 letters and spaces
(including punctuation) that are allowed. For example, were your application about writ-
ing successful grant applications to NIH, and you had listed such key words as suc-
cess/successful, grants, grant writing, grantsmanship, NIH, creativity, and competitive,
you might formulate titles like:

Creative Formats for Writing Competitive Grant Applications to the NIH (71 characters
and spaces)

NIH Proposal Writing Made Simple: Creative Formats for Successful Applications (78)
Creative Ways To Develop Competitive NIH Grant Proposals (56)

Keys to Success for Writing Creative, Competitive NIH Grant Proposals (69)
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Competitive NIH Grantsmanship Skills Made Simple & Successful (62)
[‘&" is an example of a well-understood, standard abbreviation]

Create as many titles as you can in an hour. Then, reduce the number to what you think are
your ‘Top 10." Print them.

Steps in Identifying the Best Title

1.

Show your list of titles to colleagues, both those who are closely related to your field and
those who are strong academicians but not members of your field. With respect to
choosing the latter, you will have identified the study section that is most qualified to re-
view your grant proposal (chapter 4) and will have documented the range of expertise
that is held by its members. The individuals selected from outside your field should rep-
resent the fringe of the range of expertise that you expect to have on the review panel.
Ask each individual you have selected to pick the one (or, at most, two) title(s) that s/he
thinks is maximally informative and most interesting. It has been our experience that
most of your colleagues will select the same one or two, which should tell you that there
is something especially appealing about that / those particular title(s).

Because titles have to be understood and used by lay persons, also take your list of ti-
tles to several such individuals -- a spouse or a neighbor, for example. Ask them to
choose. You will probably find that they select the same title(s) that your colleagues
chose.

Use the information that you have gathered in this manner to narrow the possibilities to
no more than three titles. Further refine them until one begins to stand out clearly over
the others because of its informative, novel, stimulating character. You will know it when
you see it, because it will convey succinctly and compellingly what the payoff of the pro-
posed research program will be. That's your title!

Now, enter the title that you have chosen in field 11 of your application’s SF 424 (R&R) Cover
Component.

DEVELOPMENTAL STEPS FOR CHAPTER EIGHTEEN

1.
2.

3.

Appreciate that your title should emphasize the payoff from the proposed research.
Appreciate that the length of your title is limited to no more than 81 characters and
spaces, including punctuation.

Make a list of words and standard abbreviations that are candidates for use in your title.
Create a set of approximately ten titles, using combinations and permutations of the
words and abbreviations you have selected.

Ask colleagues and laypersons to select the title from the list that is most informative and
evocative of interest.

Refine the final candidate(s) until it is possible to settle on one of them as your title.
Enter the title you have selected in field 11 of your application’'s SF 424 (R&R) Cover
Component.
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CHAPTER 19

PROJECT SUMMARY/ABSTRACT, PROJECT NARRATIVE
and PROPRIETARY / PRIVILEGED INFORMATION

PROJECT SUMMARY/ABSTRACT and PROJECT NARRATIVE

The Project Summary/Abstract and the Project Narrative will be concatenated after your appli-
cation is submitted to produce the abstract for your proposal, which is referred to by NIH as the
application’s “Description.” It will be read by every reviewer, most especially by non-assigned
reviewers who have not looked at your application prior to the review-panel meeting. In our
opinion, the Description is the most important part of your proposal in terms of developing advo-
cacy for funding it, especially among those who will be seeing your application for the first time
at the meeting. In addition, the Project Summary/Abstract and Project Narrative will be read by
NIH staffers who will make important decisions regarding your proposal. These will include, but
will not necessarily be limited to, those who will assign your application for review — both in
terms of the review panel that will receive it and the persons on the panel who will be appointed
as your reviewers; those who need to convey to legislators and the general public what NIH is
funding; and NIH staff members who will catalog the application with respect to its content. As
will be detailed later in this chapter, sensitive information must not be included in the Project
Summary/Abstract and/or Project Narrative because these two sections will be published in the
RePORTER database as your proposal's Abstract. NIH's instructions to the applicant, which
are quoted in the text box, below, make this point clearly and unequivocally.

Application Guide Instructions pertinent to the Project Summary (section 4.4.7):
“This Summary must not include any proprietary/confidential information.”

You also have to consider what is included in the Project Summary/Abstract and Project Narra-
tive from that standpoint that your closest competitor will have the opportunity to read it when it
is published in the RePORTER database. Thus, you walk a fine line when you write these parts
of the application: you must include enough to get your reviewers, especially those who are see-
ing your application for the first time at the meeting, genuinely excited, but not so much that you
unnecessarily enable the research of your competitors.

Tips on Creating the Project Summary/Abstract

The Project Summary/Abstract is created by adding an attachment of 30 lines or less. Exceed-
ing 30 lines will, in all likelihood, generate an ‘error’ message during the initial validation of your
proposal. The Project Summary/Abstract, which must be in the form of a PDF file, is attached
by using the “Add Attachment” button for line 7 of the SF 424 Other Project Information Compo-
nent (below at arrow).
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RESEARCH & RELATED Other Project Information

1.* Are Human Subjects invved?  [“T¥es | [N |

1.a  If YES to Human Subjects
Is the Project Exempt from Federal regulations? []ves [ Mo
I yes, check appropriate exemption number. D1 ijz D 3 E} a5 6
Ifno. is the IRB review Pending? [ ] Yes [(Jne

IRB Approval Date; { i

Human Subject Assurance Number: [_——————7;
2.* Are Vertebrate Animals Used?

2.a.  If YES to Vertebrale Animals

T T o 1
7.* Projoct Summary/Abstract | | [LAdd Atachment | [Belete Attuctment] [ View aachinent |
8. Project Narrative | : | [ Add Atlachment | | Deteto Aaciment] [ view atasnment |
9. Bibliography & References Ciled | | Add Attachment | [ Beiete Anachment et |
10. Facilties & Othar Resources | | [Caddtachment ] [Delete Atacament] [iaew Arecnment ]
1. Equipment | v | [ Add Attachment | [Terete Amomment | [ View Attachanent |
12. Other Anac;'lmems [ Add Attachments | [ Peleiemiisanmnis] [View atsesnens | [

In addition to being informative of what is in the proposal, the Project Summary/Abstract must
communicate this material with contagious enthusiasm.

The instructions that guide preparation of the Project Summary/Abstract are contained in sec-
tion 4.4.7 of the Application Guide. They are, in part:

The Project Summary/Abstract is “meant to serve as a succinct and accurate descrip-
tion of the proposed work when separated from the application. State the application’s
broad, long-term objectives and specific aims, making reference to the health related-
ness of the project (i.e., relevance to the mission of the agency [NIH emphasis]).
Describe concisely the research design and methods for achieving the stated goals.
This section should be informative to other persons working in the same or related
fields and insofar as possible understandable to a scientifically or technically literate
reader. Avoid describing past accomplishments and the use of the first person.”

Because of the amount of information that must be included in the 30 lines allowed for the Pro-
ject Summary, it is one of the most difficult sections of the application to write. Assure that only
essential information is included. For example, we recommend that you not follow the instruc-
tion quoted in the text box to include relevance to NIH's mission in the Project Sum-
mary/Abstract, it is a waste of space to do so, in our opinion. As will be seen later in this chap-
ter, relating the project to public health, i.e., NIH’s general mission, is the purpose of the Project
Narrative part of your proposal. We recommend that specifics pertaining to NIH's mission be in-
cluded there. (Remember, the Project Summary/Abstract and Project Narrative will be combined
to create the application’s Description.) Similarly, there isn't room enough to include descriptions
of past accomplishments, which is why such information is explicitly prohibited by the instruc-
tions. For the same reason, background information should not be included. You have to as-
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sume that the reader, especially your assigned reviewers, will be sufficiently conversant with the
area that background is not needed in this part of the application.

Don’t worry if there appears to be duplication here of other parts of your application, such as the
Specific Aims section. Such duplication can't be — shouldn’t be — avoided, because the Project
Summary/Abstract must be a stand-alone document, i.e., one that does not need the rest of the
proposal to be understood. If such duplication bothers you, decrease the perception of redun-
dancy by cleverly paraphrasing other parts of the proposal in the Project Summary.

Here are the steps that we recommend you take to develop your critically important Project
Summary/Abstract:

1. The Project Summary/Abstract should not be written until you have completed the Spe-
cific Aims and Research Strategy sections. In other words, it should be written last — but
not at the last minute.
Do not write this section in the first person. The instructions prohibit doing so.
Create the first draft of your Project Summary/Abstract as a separate file.
You need every millimeter of space that you are allowed. Accordingly, use the smallest
font allowable (i.e., 11-points). Line spacing should be the minimum allowed: 6 lines per
vertical inch. Use left and right margin settings of 0.5 inch here, rather than the 1 inch
that we recommend for the Research Plan. A small amount of additional space can be
gained by auto-hyphenating the document (manual hyphenation can be a problem if
word location is shifted when you create the PDF version of this document). Use of full
justification will sometimes save a bit more.

5. Do not worry if you initially write more than the 30 lines that are allowed; there will be an
editing phase after the first draft has been written.

6. Open the Project Summary/Abstract with a sentence that succinctly describes the gap in
the knowledge base or unmet need that will drive the application.

7. Copy and paste into the file the sentences in the Specific Aims section that contain
words that you highlighted in italics. They are designed to set up a compelling progres-
sion of logic when they are juxtaposed, one after the other.

8. Add your specific aims and the primary methods/approaches that will be used to accom-
plish them.

9. Conclude the Project Summary/Abstract with a combination of the ‘contribution’ sen-
tence and statement of significance from the Significance subsection, and the statement
of innovation from the Innovation subsection. These subsections are found at the begin-
ning of the Research Strategy subsection.

10. Edit the file to no more than 30 lines.

11. Highlight key words in the edited Project Summary/Abstract using either italics or, if you
are using Arial or Helvetica, underlined italics.

hwnN

Tips on Creating the Project Narrative

Line 8 of the SF 424 Other Project Information component (see figure on the preceding page)
allows you to attach a separate PDF file of no more than 2 or 3 sentences, which are meant to
complement the Project Summary/Abstract. They will ultimately be combined with your Project
Summary/Abstract as an integral part of the “Abstract” that is published in the RePORTER da-
tabase. Despite what its name implies, the Project Narrative in a PHS proposal is meant to re-
flect the relevance that the proposed work has to public health. It should also reflect how the
proposed research relates to the mission of the PHS component that you are targeting. To en-
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sure that reviewers connect with the purpose of this part of your proposal, we recommend that
you begin the first sentence with something like, ‘The proposed research is relevant to public
health because ..." If you are targeting NIH, conclude with a sentence that relates either to
NIH's mission or to that of the awarding component at NIH that you are targeting (e.g., NICHD).
That sentence might begin with either, ‘The project is relevant to NIH's mission because ..." (see
chapter 1 for NIH's mission statement) or a modification of that opening which would be appro-
priate for one of NIH’s institutes or centers.

To write these sentences, we recommend that you synthesize them from what you have written
in the last, ‘positive impact' part of the Specific Aims section; the third, ‘benefits’ part of the Sig-
nificance subsection of the Research Strategy section; and the third, ‘new horizons’ part of the
Innovation subsection, also a part of the Research Strategy section.

PROPRIETARY / PRIVELEGED INFORMATION

Information that is either proprietary, potentially patentable, a trade secret, or privileged / confi-
dential commercial or financial information can be included in your grant application — but you
should think twice before doing so. Such information should never be included in the Project
Summary/Abstract or Project Narrative, however, because when it is funded, you know that
those parts of your proposal will be published in the RePORTER database. In other words, it
will enter the public domain. In addition, you have to remember that any funded federal grant
can potentially be obtained in its entirety through the Freedom of Information Act. Therefore,
putting sensitive information in the body of the proposal doesn't necessarily protect it.

If you must include sensitive material in your application in order to give reviewers a full appre-
ciation of it, you have to make clear to NIH that your proposal contains such information. You
do so by checking “Yes” on line 3 of the Other Project Information component, the relevant part
of which is reproduced below.

RESEARCH & RELATED Other Project Information '

1.7 Are Human Subjects involved? |7 | Yee [ INo
| 1a M YEStoHuman Subjecis

Is the Project Exempt from Federal regulations? [ yes BLL
If yes, check appropriate sxemption number _."7-.1 m? | 13 LJ 4 i.-%f’ 16
Ifno, is the IRB review Pending? [; Yes [ no
IRB Approval Date: | A
Human Subject Assurance Number: ||
. 2.* Are Vertebrate Animals Used? 1 Yes | No
2a. W YES lo Veriebrate Animals
15 the IACUC review Pending? | | Yes _ Mo
IACUC Approval Date SE% _'
Animal Weifare Assurance Number T
3 *Is proprietary/privileged information included in the application? | | Yes | |Ne
4 a *MNasc thic nravact have an astual ar nalantial imnart An tha anviennmant? [““-::___‘-T_I
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To further inform NIH as to precisely which parts of your application are sensitive, you need to
mark them clearly. We recommend that you do so using a vertical line in the left margin. (See
chapter 5 for details on how to do so. If you are resubmitting a proposal you should use a differ-
ent approach to marking changes and the location of sensitive information.) The sensitive in-
formation should also be preceded by a text-boxed legend that is similar to the one that NIH
suggests in the PSH SF 424 (R&R) Application Guide (section 4.4.3): “The following informa-
tion, which is marked with a vertical line in the left margin, is proprietary/privileged information
that (name of applicant) requests not be released to persons outside the Government, except
for purposes of review and evaluation.” There are two parts of the NIH-suggested legend that
should give you pause. One is the phrase “requests not be released.” As noted above, any
funded PHS grant is potentially obtainable through the Freedom of Information Act. Thus, ‘re-
questing’ that the information be protected and the reality of whether it ‘will be’ protected are two
different things. The second concerning part is the final phrase, “except for purposes of review
and evaluation.” That means that the information can and will be released to persons outside
the government who are involved in the review process, i.e., reviewers. The vast majority of re-
viewers are highly ethical, reliable individuals. Unfortunately, that is rarely not the case. There-
fore, before including sensitive information, we recommend that you first discuss including it in
your application with the person at your institution who is responsible for protecting intellectual
property. If s/he is not concerned, you probably shouldn’t be, either. If s/he is, we recommend
that the two of you directly contact the Scientific Review Officer of the review panel that you are
planning to target. If s’/he cannot answer your questions satisfactorily, keep asking higher levels
of authority until you are satisfied that the NIH-recommended approach will (or won’t) truly safe-
guard what you want to include.

DEVELOPMENTAL STEPS FOR CHAPTER NINETEEN:

PROJECT SUMMARY/ABSTRACT & PROJECT NARRATIVE
1. Do not write the Project Summary/Abstract and Project Narrative until after the Research
Plan has been completed.

2. Write the Project Summary/Abstract — 30 lines or less — using the 11 steps offered

above.

3. Review NIH’s mission (or the mission of the Institute or Center you are targeting).

4. Write the Project Narrative — 2 or 3 sentences — emphasizing the importance that the

proposed research has to public health, as well as its relevance to specific aspects of
NIH’s mission.

5. Show the final drafts of your Project Summary/Abstract and Project Narrative to several
colleagues. Ask whether or not: (i) the flow of logic in them is clear; (ii) the gap or need
to be addressed is well delineated; (jii) the importance of the proposed work and its posi-
tive impact on the field and on public health are evident; and (iv) whether or not enthusi-
asm is engendered.

Use the feedback you obtain to revise these components, if necessary.

Convert the (revised) Project Summary/Abstract and Project Narrative into PDF files.
Upload the Project Summary/Abstract and Project Narrative PDF files into your applica-
tion using the “Add Attachment” buttons at the right of lines 7 and 8, respectively.

o N

PROPRIETARY/PRIVILEGED INFORMATION
9. Assure that nothing sensitive is included in your Project Summary/Abstract and/or Pro-
ject Narrative.
10. Decide whether or not it is necessary to include proprietary / privileged / confidential in-
formation in the body of your application.
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11. If so, mark such information using a vertical line in the margin and precede it with a leg-
end similar to the one suggested in this chapter.

12. Consult the official at your institution who is in charge of protecting intellectual property
regarding whether what you are considering meets with his/her approval.

13. If necessary, together with your institution’s intellectual-property officer, contact an offi-
cial at NIH, starting with the Scientific Review Officer of the review panel you are target-
ing. Determine officially the extent to which what you have included will / will not be pro-
tected.

EXAMPLE OF A WELL-WRITTEN PROJECT SUMMARY/ABSTRACT (Note half-inch margins)

There is a fundamental gap in understanding how variation in the expression of conserved appendage-
patterning genes leads to the enormous range of morphological variation that is observed among animals,
including human beings. Continued existence of this gap represents an important problem because, until it is
filled, understanding of the genetic abnormalities that lead to developmental abnormalities of the limbs will
remain largely incomprehensible. The Jlong-term goal is to better understand the genetic variation and
architecture of the complex phenotypes that attend limb development, both within and between species. The
objective in this particular application is to identify how hind-limb development and variation are genetically
controlled in hemimetabolous insects — an excellent model, because their hind legs often exhibit dramatic
species-specific morphological diversification. Such a difference is not characteristic of holometabolous
species, such as the familiar Drosophila and Tribolium models. Most conspicuous is differential enlargement of
the hemipteran’s hind (T3) legs, compared to the two pairs of forelegs. The central hypothesis is that
diversification of hind-limb development results from temporal and spatial changes in the expression of specific
regulatory genes. This hypothesis has been formulated on the basis of preliminary data produced in the
applicants’ laboratories. The rationale for the proposed research is that understanding evolutionarily conserved
fundamental mechanisms of limb differentiation has the potential to transiate into better understanding of the
pathogenesis of leg developmental defects that now afflict one out of every 124,000 babies born in this
country. Guided by strong preliminary data, this hypothesis will be tested by pursuing two specific aims: 1)
Determine the function and relative importance of Ubx in developing T3 legs; and 2) ldentify the role of dpp
and ds gene expression in regulating T3 leg development. Under the first aim, an already proven RNA
interference (RNAI) approach, which has been established as feasible in the applicants’ hands, will be used to
inhibit expression of Ubx, after which T3-specific changes in structure and gene expression will be analyzed
across a wide range of hemipteran insects. Antibodies and RNA-hybridization probes that are already on hand
will be used. Under the second aim, homologs of the genes dpp and ds will be cloned and patterns of
expression analyzed and related to T3 leg development using in situ hybridization. The approach is innovative,
because it utilizes naturally occurring variation in the structure of insect legs to better understand the
complexity of limb development in human beings. The proposed research is significant, because it is expected
to vertically advance and expand understanding of how natural variation in patterns of gene expression
produces evolutionarily conserved complexity in the phenotype of hind-limb development. Ultimately, such
knowledge has the potential to inform the development of genetic counseling that will help to reduce the
growing problem of leg deformity in the United States.

EXAMPLE OF A WELL-WRITTEN PROJECT NARRATIVE (Limited to 2-3 sentences)

The proposed research is relevant to public health because the discovery of evolutionarily conserved
mechanisms is ultimately expected to increase understanding of the pathogenesis of developmental abnor-
malities of the legs of human beings, as well as risk prediction for such abnormalities. Thus, the proposed
research is relevant to the part of NIH’s mission that pertains to developing fundamental knowledge that will
help to reduce the burdens of human disability.
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CHAPTER 20

COVER LETTER COMPONENT and LETTERS OF SUPPORT

PHS 398 COVER LETTER COMPONENT

As the title of this section implies, the Cover Letter component is specific to NIH grant applica-
tions and those to other Public Health Service agencies.

Application Guide instruction pertinent to the Cover Letter component, Section 5.2:
“Applicants are encouraged to include a cover letter with the application. The cover letter

is only for internal agency use and will not be shared with peer reviewers.”

As implied in the instructions above, with three notable exceptions that will be pointed out, be-
low, this is an optional component. We join with NIH, however, in urging you to submit one. We
do so because a good cover letter can accomplish a great deal with respect to assignment and
review of your proposal. The “internal agency” referred to in the text box, above, is the Division
of Receipt and Referral at the Center for Scientific Review — to which your cover letter should be
addressed. The salutation should either be “Dear Sir/fMadam,” “Dear Referral Officer,” or “To
Whom It May Concern.”

The letter should concentrate on issues that are related to assignment and review, i.e., it should
not contain such things as an overview of what is proposed in the grant application. CSR staff
will get that information by reading your Project Summary/Abstract, Project Narrative and, per-
haps, other parts of your proposal. The letter should be written so that it can be interpreted and
understood by a highly qualified layperson, which is the kind of person who will likely read and
act upon his/her interpretation of your Cover Letter.

NIH wants the Cover Letter to cover specific points:

1. The Application’s Title. See chapter 18 for tips on how to create a strong title for your
proposal.

2. Title of the Funding Opportunity Announcement. This is the title of either the Pro-
gram Announcement (PA) or Request for Applications (RFA) to which you are respond-
ing. Include its exact name and number. If you are self-initiating your proposal, i.e., it is
not written in response to a specific solicitation, you should list the relevant Parent An-
nouncement’s name and number.

3. Request for Assignment to a Specific Awarding Component and Why. You can

suggest which of NIH's awarding components (Institute, Center or Office — see chapter
1) should consider your proposal for funding after it has been reviewed and scored. If
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you are presenting a topic that is pertinent to the mission of more than one awarding
component (a so-called ‘cross-cutting’ topic), you can (and should) request multiple as-
signment of your application. Doing so potentially gives you multiple chances at funding.
Indicate in your Cover Letter which awarding component should be primary. Justify why.
Rank order the remaining ones (as many as are applicable), including justification for
each. You should consider both subject applicability to the awarding components and
the relative levels of enthusiasm of their Program Officers (see chapter 3) in making your
prioritization. As an example, let's say that your topic is a cardiovascular disease that is
seen exclusively in elderly persons. The relevant Program Officer at the National Heart,
Lung and Blood Institute was very enthusiastic about the topic and has indicated how
funding your idea would help the Institute accomplish its near and long-term goals. By
contrast, the PO at the National Institute on Aging was definitely supportive, but some-
what less enthusiastic. Under such circumstances you would justify NHLBI as primary
and NIA as secondary. With such a dual assignment, after its review, your proposal
would first go to NHLBI for consideration of funding. If program staff there opt to fund
the proposal, that would be the end of the story — a happy ending. If, on the other hand,
they elected not to fund your proposal it would automatically go to NIA for a second
chance at funding.

Request for Assignment to a Specific Scientific Review Group and Why. Using the
approaches described in chapter 4, you will have identified the most appropriate Scien-
tific Review Group for your application. You should make a request for that SRG in your
Cover Letter, and provide justification as to why, in your opinion, it is the most appropri-
ate choice. Usually, your justification will be based on the kinds and range of expertise
on the panel. If two or more SRGs would be applicable to the review of your proposal,
you should indicate that fact. As part of your justification, you should rank order them
from most to least appropriate. If the most qualified SRG is missing a kind of expertise
that is necessary for you to receive a fair review, you should point that out in your Cover
Letter and request that an ad hoc (temporary) reviewer with the missing expertise be
added for the purpose of reviewing your proposal.

List of Individuals Who Should Not Review Your Proposal, and Why. You should
make clear in your Cover Letter who should not review your application. For example,
while making your analysis of SRGs, if you were to discover that your closest competitor
is a member of the most appropriate panel, you should point that out; it would not be fair
for a variety of reasons for such a person to be involved in the review of your application.
Similarly, if there are those outside the panel who should not review your proposal, they
should also be named, because they might otherwise be selected to provide an outside
review. The name of any person you include must be accompanied by credible justifica-
tion as to why that individual should not be involved in the review of your proposal.
Avoid subjective reasons, such as “She doesn’t appreciate the importance of the area.”
Also avoid making allegations that reflect negatively on the person you are trying to ex-
clude, e.g., “He would likely steal my idea.” The least controversial approach is to simply
state that the named individuals are close competitors.

You should also name anyone who has been involved in the development of your pro-
posal, e.g., the members of your pre-submission review committee. For this reason you
should avoid asking anyone to serve on your pre-submission review committee who
would potentially be a sympathetic official reviewer. You should also name individuals
who would have a conflict of interest for some reason.
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You don't have to worry about offending someone by including his/her name in the list of
those who shouldn’t be involved in the review of your proposal. The Cover Letter will
only be seen by members of the NIH staff. In other words, it will not be provided to re-
viewers.

. Specific Information About the Timing and Cause of a Late Application. You can-

not ask permission to submit a late application. But you can ask ‘forgiveness’ for being
late in your Cover Letter. And you should if you have a legitimate reason for missing the
deadline (e.g., the death of a close family member). If the cause for lateness is a natural
or man-made disaster, NIH will often extend the submission deadline for those who have
been affected. Such extensions are issued as official Notices, which will come to you
automatically if you are a subscriber to either the listserv or RSS feed that provides in-
formation about the preceding week’s Notices, Program Announcements and Requests
for Applications (see chapter 1). Alternatively, you can use the search engine on the
NIH Web site to look for such an announcement. If such a Notice has been issued and
you submit within the extension period, your application would not be considered late.
Simply state in your Cover Letter that you are one of those who were affected by the
event and cite the title and number of the extension Notice. Additional details are regard-
ing late applications are contained in the following Notices: http:/grants.nih.gov/grants/
guide/notice-files/NOT-OD-09-155.html; .../NOT-OD-08-027.html; and .../NOT-OD-07-
083.html.

Reason for a Changed/Corrected Application. |f you submit a Changed/Corrected
application, NIH requires that you write a Cover Letter that addresses the reason for the
change/correction. If you submitted a Cover Letter with the previous submission, you
must include in the new Cover Letter all of that information — plus the required explana-
tion.

. Application With a Sub-Award Budget that is Not Active Across All Years of Pro-

posed Support. This is another instance when the Cover Letter is required. If you have
a sub-award budget that is not inclusive of all years you must explain why.

. Agency Approval Documentation also requires a Cover Letter. For example, if you are

submitting a budget that exceeds $500,000 in one or more years, that budget must be
pre-approved by NIH. You would state that you have such approval in your Cover Letter
and then append the NIH documentation as part of the uploaded PDF document. Simi-
larly, you must have NIH approval to submit an R13 Conference Grant proposal or a
U13 Cooperative Agreement application. You would state that you have the approval in
the Cover Letter and append the supporting documentation to the Cover Letter file.

The contents of the Cover Letter should be organized and presented using the one-item-per-line
format that is suggested by the Application Guide (see section 5.2, “Suggested Cover Letter
Format”). The approach helps to assure that items are not overlooked when your application is
processed. The document should be created as a separate PDF document and uploaded using
the “Add Cover Letter File” button, which is reproduced at the top of the next page. Give the file
a clear and descriptive title when you save it onto your hard drive. When you upload the file its
title will automatically appear in the “Mandatory Cover Letter Filename” field.

Two additional buttons are found on the Cover Letter Component, “Delete Cover Letter File" and
“View Cover Letter File.” Their titles are self-explanatory. These allow you to retract/edit what
has been uploaded, should you decide to do so.

188



PHS Cover Letter

OMB Numbers: 0925-0001
0925-0002

*Mandatory Cover Letter Filename: | |

l Add Cover Letter File ‘ ! Delete Cover Lelier Fite I I View Cover Letier File: ]

LETTERS OF SUPPORT

Letters of support are uploaded into your application using line 14 of section 2, “Letters of Sup-
port,” of the PHS 398 Research Plan Component, which is shown at the top of the next page.

These letters are essential parts of your application, especially if they pertain to the commitment
of individuals who have no measurable effort invested in the project (e.g., Other Significant Con-
tributors). Without such letters reviewers could — and often do — conclude that the individuals
named in the proposal are not committed in the ways that you describe.

A second way to judge when a letter of support is needed, is to think like a reviewer. Any rela-
tionship that you would be concerned as a reviewer is one for which you should have a letter of
support. For example, if another institution has agreed to use and help disseminate the findings
of the research you are proposing, or another investigator has agreed to give you access to an
important library of specimens, a letter to that effect from the person who has the authority to
make that commitment should accompany your proposal.

You should draft the letters of support yourself. There are three reasons why you should do so.
First, no one knows better than you why a given letter of support is needed, i.e., what it must
specifically address. Second, you can't afford to get a poorly written letter of support from
someone. How do you go back to that person to get a better one? Finally, the ‘example’ that
you provide will save the intended author the time s/he would otherwise have had to spend to
write a strong letter of support. Almost without exception, in our experience, the person will be
grateful.

We recommend the following approach. Offer to draft an ‘example’ of what is needed. For
most of your colleagues that will be an offer that cannot be refused. Deliver it along with a disk
and a clear expression that s/he can scrap it and start over, modify it, or use it as written. In
most cases the choice will be to embellish what you have provided, making the letter even
stronger. At the least, you will get back exactly what you provided, which will specifically and
precisely underpin what you want supported. The final version should be on the writer's letter-
head.
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Each letter must read as though it was written by the person who has signed it. Therefore,
when drafting more than one letter of support, make certain that you vary the style, choice of
words, punctuation, and even formatting of each, thereby giving the impression that they were
written by different persons. If the ‘writer’ of a letter decides to embellish / modify what you have
suggested, the likelihood is that such additions will help to overcome the problem of ‘sameness.’

Scan the letters that you receive and combine them into a single PDF file before uploading them
using the “Add Attachment” button at the right of line 2.14 (see arrow, below).

OMB Number: 0925-0001

PHS 398 Research Plan | i

1. Application Type:

From SF 424 (R&R) Cover Page. The response provided on that page, regarding the type of application being submitted, is repeated for your
reference, as you altach the appropriale seclions of the Research Plan.

“Type of Application:
I{:] New [ |Resubmission [ | Renewal [ | Continuation [ |Revision ‘

2. Research Plan Attachments:

Please altach applicable sections of the research plan, below.

T T T

Other Research Plan Sections

10. Vertebrate Animals | [Add Attachment | [Coiete atachment] [View anacnoent ]

11. Select Agenl Research | [Add Attachment | [Coiete avacnent] [iew atienment ]

| [Add Attachment | [Coiiz

| [Add Attachment

12. Multiple PD/PI Leadership Plan SAiE -i\!zz-a::*srn&vaxtf

12. Consontium/Contractual Arrangements Jienw Attachment t

14. Letters of Support | I Add Attachmen Jew Attachiment i

15. Resource Sharing Plan(s)

I
[
\
[

] [Add Attachment | [Doicie Anccnment] [Vow Ansciment |

16. Appendix | Add Attachments | [Eemove Anachments | [View Atlachinents |

DEVELOPMENTAL STEPS FOR CHAPTER TWENTY:

Creating a Cover Letter

1.

Use the title created earlier as the ‘opening’ of your cover letter.

If you are responding to an NIH Funding Opportunity Announcement, include its exact ti-
tle.

Designate the Scientific Review Group(s) that should review your application and pro-
vide justification for the choice(s).

Determine whether the full complement of expertise needed to give your proposal a fair
review is included among members of the selected SRG(s). If additional expertise is
needed on the most appropriate panel, request and justify its addition.
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5. List persons who should not review your proposal and provide objective justification rele-
vant to why each should be excluded.

6. Decide on the basis of subject applicability and Program-Officer enthusiasm whether you
should ask for assignment to more than one awarding component. If so, select one as
primary and rank order the others, from most to least applicable, with justification pro-
vided for the inclusion of each.

7. Append any documents required to reflect NIH agreement to submission of your applica-
tion.

8. Upload the Cover Letter and any appended documents using the “Add Cover Letter File”
button on the PHS 398 Cover Letter component.

Creating Letters of Support

9. Think like a reviewer and ensure that any aspect of your application that could be the
subject of reviewer concern is supported precisely and specifically by a letter of support.

10. Draft an ‘example’ for each letter of support, being careful to ensure that each gives the
impression that it was written by a different person.

11. Ensure that each letter writer understands that s/he has the option to ignore your exam-
ple, embellish it or use it as written.

12. After receiving them, scan the letters and combine them into a single PDF document,
which should then be uploaded into your application using the “Add Attachment” button
on line 14 of section 2 of the PHS 398 Research Plan component.
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CHAPTER 21

PRE-SUBMISSION REVIEW OF YOUR APPLICATION

GENERAL CONSIDERATIONS

If English isn't your first language, unless you have extraordinary facility with languages and
don't need it, obtain help pre-submission in eliminating minor mistakes in English usage that you
have probably made. You want reviewers to concentrate exclusively on the content of your
proposal and not be distracted by mistakes in the way that it is written. To eliminate such mis-
takes, you can turn to a colleague who is a native English speaker. However, we caution you to
select such a person carefully because there are those who have difficulty writing English even
though native-born. A second approach is to determine whether your institution’s English de-
partment has a graduate student or junior faculty member who wants to make a little extra in-
come by providing editorial assistance. As a third possibility, some institutions have one or
more English editors on staff. Check with your Research Office to see if this is the case at
yours. As a final consideration, there are commercial organizations that are comfortable han-
dling scientific and medical-research documents. They offer revising, editing and proofreading
services that will help you to overcome problems that are related to grammar, vocabulary and
style. Three that are recommended by the Journal of Biological Chemistry can be accessed at:
(1) http://www.biosciencewriters.com; (2) http://www.bostonbioedit.com; and (3) http://www.prof-
editing.com. English editorial assistance, if needed, should be obtained before you send your
proposal to members of your pre-submission review committee.

If we could offer you only one thing that would make the difference between success and failure,
it would be pre-submission review of your application by knowledgeable colleagues. Your col-
leagues have the capacity to pick up the same scientific and technical errors in your proposal
that would otherwise be caught by the official reviewers. Why allow review-panel members to
detect mistakes that could be removed prior to submission?

If pre-submission review is so important, why don’t most applicants take advantage of what it
has to offer? Usually, it is because they haven’t planned to have sufficient time before the dead-
line to do so. /deally, you should allow members of your pre-submission review committee two
weeks to evaluate your draft, after which you should give yourself at least one week to respond
to their criticisms. Even if you are following a compressed schedule because of a close dead-
line, don't make the mistake of eliminating this important part the developmental process. You
may have to shorten the time that your committee members and you have to work with, but
don’t delete this step.
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CHOOSING THE MEMBERS OF YOUR PRE-SUBMISSION REVIEW COMMITTEE

There should be at least three reviewers on your pre-submission review committee. We rec-
ommend that two of them be very close to the subject you are offering, because they will be the
ones who will most likely pick up scientific and technical errors that you have made. They are
also the ones who can best assess whether or not the research proposed is innovative and sig-
nificant. These reviewers do not necessarily have to be from your own institution. Take advan-
tage of your network and utilize colleagues at other institutions. Remember not to include any-
one in this step who would be a sympathetic formal reviewer. Involvement with the preparation
of your application would create a conflict-of-interest situation. The third member of the commit-
tee should be a strong general scientist, but not someone who is intimately familiar with what
you are proposing. Remember that most review panels are quite heterogeneous with respect to
their members’ range of expertise (see chapter 4). The ‘generalist’ on your committee should
represent the kind of expertise that you expect on the panel as the farthest removed from the
subject you will be presenting. This is important, because if you have written a grant application
that can only be understood and appreciated by an expert, you have written a poor proposal.
Your ‘generalist’ will often notice things that are overlooked by reviewers who are intimately fa-
miliar with your subject (e.g., jargon, unclear abbreviations / acronyms, the necessity to read be-
tween the lines to interpret what is being presented, etc). Any good academician should be able
to read the grant application of any other academician and, regardless of the field, become ex-
cited about what is proposed. The scientific and technical nuances may be missed, but the idea
driving the proposal and its significance should be clear. Anyone reading your proposal should
be able to appreciate that, when your idea is acted upon, it will make a vertical difference in the
field.

In addition to their scientific expertise, the reviewers on your pre-submission review committee
must have several other characteristics. First, they must be colleagues who you can trust. You
will be giving them some of your best thinking, and you want to be as certain as possible that
they won't ‘take the idea and run.’ Second, they have to be the kinds of individuals who are will-
ing to give you sharp, even trenchant, criticism if it is justified. If you have an ‘ugly baby,’ you
want to know about it pre-submission — and it is very difficult to tell someone that s/he has an
‘ugly baby.” So, when you give them your draft to review, you must emphasize that you are so-
liciting meaningful, sharp constructive criticism. You need to underscore that your feelings won't
be hurt, even if they are sharply critical. It is much better to hear it from them than from the offi-
cial review panel. Third and last, they need to be colleagues who will take / make the time to
thoroughly review your draft. When you give them the application, you need to emphasize that
performing a complete review will not be a serious drain on their time because it is your best
shot, i.e., a final, complete draft — what you would submit if they weren’t willing to review it pre-
submission. Also make clear that you expect to provide the same service for them at some fu-
ture time, should they ask for it. Collectively, such assurances will hopefully convince them to
provide more than just a cursory read-through. Some institutions offer committee members
compensation for their input, which helps motivate them to take the necessary time. Check with
your upper administration (e.g., department, college, Research Office) to determine if your insti-
tution is in this category.

OBTAINING PRE-SUBMISSION REVIEW

While the primary responsibility of members of your pre-submission review committee is to re-
view your final draft, if you select them early on in the developmental process, you would be well
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served to have them review your idea, as a starting point, and then your template or master plan
(Specific Aims section and significance subsection from the Background and Significance sec-
tion) for the application. With respect to the latter review, we have found it to be very worth-
while, because if there is something fundamentally wrong with what is being proposed discover-
ing that fact early on in the developmental process is invaluable.

There are many different ways in which to approach the review of your final draft. For example,
you might take the approach of distributing it to the members of your pre-submission review
committee with the request that each member evaluate it independently before they meet as a
group. They would then give you both their individual critiques and a collective opinion, much
as an NIH review panel would. While this works for some, it is very formal and requires a lot of
work on the parts of the reviewers. Alternatively, you might seek a brief written review from
each member (a summary of the most important problems), together with handwritten annota-
tions on your draft. After analyzing the reviewers’ comments obtain verbal clarification during a
telephone conversation or face-to-face meeting of anything that is unclear or with which you
may disagree. In our experience, the latter approach is the one that works best.

FINAL REVISION AND SUBMISSION

After receiving the comments and suggestions of your pre-submission committee members, you
should make the revisions that you think are indicated before submitting it the Center for Scien-
tific Review at NIH. It will be considered ‘on-time’ if it is accepted by Grants.gov no later than 5
pm (your local time) on the deadline day. Your Authorized Organizational Representative
(AOR) will be sent an e-mail message from Grants.gov indicating that you proposal has been
received. Once validation by NIH has been completed, you and the AOR will be sent an e-mail
message confirming that fact. If there are problems with the validation step, NIH provides a
one-week opportunity to correct them.

Once Grants.gov accepts your submitted proposal, you have two business days in which to
view the assembled application. If everything is as it should be, no further action is necessary;
the application will automatically proceed through the review process. If anything wrong is
found in the way that the application has been assembled (e.g., a component did not transmit or
has become corrupted), you should immediately contact your Authorized Organizational Repre-
sentative and discuss how to use the “Reject” option and submit a Changed / Corrected applica-
tion (see section 2.12 of the PHS SF 424 (R&R) Application Guide for details).

At this point, you're done. Accordingly, there is only one last thing left for us to do, and that is to
give you our congratulations. Although we realize that this has not been an easy process, we
assure you that the investment you have made will pay dividends: Most applicants don’t go to
the trouble that you have gone to, which is why most applicants go unfunded. We wish you and
your application well. Congratulations, again, on having completed the process!!!!
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DEVELOPMENTAL STEPS FOR CHAPTER TWENTY-ONE:

1.

If English is not your native language, consider obtaining editorial assistance to remove
errors in grammar, choice of wording and style. Do so before submitting your draft to
your pre-submission review committee.

Choose the members of your pre-submission review panel early in the developmental
process — at least two experts and one generalist. Obtain their independent, informal
feedback on the significance of the idea you plan to develop into a grant application.
Submit the two-page template or master plan (Specific Aims section and the Signifi-
cance and Innovation subsections of the Research Strategy section) to members of your
committee. Revise, if necessary, to eliminate any flaws that exist at this early stage.
Obtain critical evaluation of your final draft by the members of your pre-submission re-
view committee. Emphasize that you want serious criticism and set up the way that you
will receive their feedback. Ideally, give them two weeks in which to perform their re-
views.

Revise your final draft based on their feedback.

Submit your application through Grants.gov by following the instructions that are con-
tained in section 2.10 of the PHS SF 424 (R&R) Application Guide.

Repay your pre-submission reviewers at some later time by acting as a pre-submission
reviewer for applications that they develop.
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PROGRAMS AVAILABLE FROM GWSW

SPONSORED SEMINARS:

Institutional or societal sponsorship is required. Emphasis is on principles and f_undamen}als, as wel_l as practical
tips and strategies that are relevant to writing successful proposals or manuscripts. Seminars are tailored to

meet audience needs. There is no limit on attendance.

Write Winning Grant Proposals . ' y
This all-day seminar is designed to address practical and conceptual considerations that are critical to the

proposal-writing process. It is designed for faculty members and administrative staff who have had some
exposure to writing grant applications.

Strategies for Maintaining NIH Funding Long Term . o
A half-day seminar that focuses on writing renewal applications, as well as other strategies for maintaining

long-term grant support.

Getting Started as a Successful Proposal Writer ‘ ' o
This all-day seminar provides new investigators with detailed strategies on how to write a grant application.
Appropriate for senior graduate students, post-doctoral research fellows, and new assistant professors

(both tenure and non-tenure track).

How to Write a Successful Career Development Award Application
This half-day seminar focuses on Career Development Awards in general, but primarily targets NIH K
Awards and F32 Individual Postdoctoral Fellowship proposals. The program is designed to be of value to
both candidates and their mentors.

Write a Successful NSF CAREER Award Proposal
In this half-day seminar, participants are guided in the preparation of a competitive NSF CAREER Award,
with emphasis on effective integration of research and educational components, as well as on how to avoid
mistakes that cause most CAREER proposals to fail.

Writing for Biomedical Publication
In this full-day seminar, attendees receive detailed instruction on all aspects of manuscript preparation,
choosing appropriate co-authors and journals, copyright issues, plagiarism, effective revision and resub-
mission strategies, as well as how the review process operates.

WRITE AND SUBMIT A COMPETITIVE GRANT APPLICATION:

1.) Comprehensive Workshop: Designed for up to 30 persons, minimum of 15. Includes on-site group ex-
ercises and individual guidance, ranging from inception of the idea to submission of the fully completed
application.

2.) Grouped Individual Consultations: Up to 30 persons, no minimum. Similar to the Workshop except
that on-site group work is not included. Allows greater individual flexibility in setting writing schedules.
The outcome is a fully completed grant application.

ON-SITE AND ELECTRONIC CONSULTATIONS:

1.) Individual: One-on-one interaction by e-mail, telephone and Skype with one of Grant Writers' consult-
ants in the development of a new or revised application.

2.) Institutional: On-site and/or electronic consultation on the writing of large, multi-investigator proposals to
any federal or non-federal agency — program projects, training grants, center proposals, and construction
applications.

For a detailed description of each program, please visit our Web site at www.grantcentral.com . If you would like
to approach your institution to sponsor one or more of our programs, just contact us at info@grantcentral.com.
We can help you make your request.



Aboﬁt the authoi's;..

Dr. Morrison and Dr. Russell bring to Grant Writers’ Seminars and Workshops a commitment
to excellence along with an extensive record of success. Each has a history of continuous
funding by NIH throughout his research career, beginning in the early 1970s. This has
included Research Career Development Awards for both, and a ten-year MERIT Award to Dr.
Morrison. Other sources of their funding have been USDA, The American Cancer Society,
various foundations and industry. Both have served on multiple national review panels,
including NIH study sections. In addition, each has been recognized for teaching excellence

and innovative approaches to instruction. Presently, their successes continue to be reflected in

the number of funded grants received by their ever-expanding list of clients.

Education: ro——

D.V.M. and Ph.D. (Comparative Pathology) University of California - Davis
Postdoctoral research fellow, Scripps Research Institute
Faculty Positions (in chronological order):
Scripps Research Institute (supported by Research Career
Development Awards from the NIH and the
American Cancer Society - California Division)
University of North Carolina (Associate Professor and Member,
Lineberger Comprehensive Cancer Center)
University of Florida (Professor and Chairman, Department of
Comparative and Experimental Pathology)
University of Kansas Medical Center (Wilkinson Distinguished
Professor [currently Emeritus] and Director, University of Kansas
Cancer Center)

Education:
Ph.D. (Molecular Biology and Biophysics) Yale University
Postdoctoral research fellow National Institutes of Health and Scripps
Research Institute.
Faculty Positions (in chronological order):
Scripps Research Institute (supported by NIH Research Career
Development Award)
Emory University School of Medicine (William Timmie Endowed Chair)
University of Kansas Medical Center (Kansas Masons Endowed
Chair; Professor and Chairman, Department of Microbiology;
Associate Director - Research, University of Kansas Cancer
Center)
St. Luke’s Hospital of Kansas City (Director of Medical Research)
University of Missouri Kansas City School of Medicine
(Sosland Endowed Chair and Professor)

Stephen W. Russell

David C. Morrison
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