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Kit Contents

QIAGEN® Lambda Kit Starter Kit Mini (25) Midi (25) Maxi (10)

Catalog No. 12549 12523 12543 12562

QIAGEN-tip 20 5 25 — —

QIAGEN-tip 100 3 — 25 —

QIAGEN-tip 500 2 — — 10

Buffer L1 1.5 ml 1.5 ml 3 ml 5 ml

Buffer L2 2 x 80 ml 1 x 65 ml 1 x 210 ml, 2 x 210 ml,
1 x 65 ml 2 x 65 ml

Buffer L3 1 x 50 ml 1 x 50 ml 1 x 110 ml 1 x 110 ml

Buffer L4 1 x 50 ml 1 x 50 ml 1 x 110 ml 1 x 110 ml

Buffer L5 1 x 50 ml 1 x 50 ml 1 x 110 ml 1 x 110 ml

Buffer QBT 1 x 50 ml 1 x 50 ml 1 x 110 ml 1 x 110 ml

Buffer QC 1 x 120 ml 1 x 75 ml 1 x 190 ml, 2 x 165 ml
1 x 85 ml

Buffer QF 1 x 50 ml 1 x 50 ml 1 x 170 ml 1 x 170 ml

RNase A + DNase I 30 mg + 9 mg 30 mg + 9 mg 60 mg + 18 mg 100 mg + 30 mg
(combined)

Handbook 1 1 1 1

Storage Conditions
QIAGEN-tips should be stored dry and at room temperature (15–25°C). They can be stored
for at least 2 years without showing any reduction in performance, capacity, or quality of
separation.

QIAGEN Lambda Kits should be stored at room temperature. After addition of RNase A
+ DNase I, Buffer L1 should be stored at 2–8°C and is stable for six months. Other buffers
can be stored for two years at room temperature.
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Technical Assistance
At QIAGEN we pride ourselves on the quality and availability of our technical support.
Our Technical Service Departments are staffed by experienced scientists with extensive
practical and theoretical expertise in molecular biology and the use of QIAGEN products.
If you have any questions or experience any difficulties regarding QIAGEN Lambda Kits
or QIAGEN products in general, please do not hesitate to contact us.

QIAGEN customers are a major source of information regarding advanced or specialized
uses of our products. This information is helpful to other scientists as well as to the
researchers at QIAGEN. We therefore encourage you to contact us if you have any 
suggestions about product performance or new applications and techniques.

For technical assistance and more information please call one of the QIAGEN Technical
Service Departments or local distributors listed on the last page.

Product Use Limitations
QIAGEN Lambda Kits are developed, designed, and sold for research purposes only.
They are not to be used for human diagnostic or drug purposes or to be administered to
humans unless expressly cleared for that purpose by the Food and Drug Administration in
the USA or the appropriate regulatory authorities in the country of use. All due care and
attention should be exercised in the handling of many of the materials described in this
text.

Product Warranty and Satisfaction Guarantee
QIAGEN guarantees the performance of all products in the manner described in our 
product literature. The purchaser must determine the suitability of the product for its 
particular use. Should any product fail to perform satisfactorily due to any reason other
than misuse, QIAGEN will replace it free of charge or refund the purchase price. We
reserve the right to change, alter, or modify any product to enhance its performance and
design. If a QIAGEN product does not meet your expectations, simply call your local 
Technical Service Department. We will credit your account or exchange the product —
as you wish. 

A copy of QIAGEN terms and conditions can be obtained on request, and is also 
provided on the back of our invoices. If you have questions about product specifications
or performance, please call QIAGEN Technical Services or your local distributor.

http://www.qiagen.com/techservice.html
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The QIAGEN Lambda Principle
The QIAGEN lambda procedure (see flow chart opposite) is based on an optimized PEG 
precipitation step, followed by anion-exchange chromatography on a QIAGEN-tip. Lambda
DNA is bound to QIAGEN Anion-Exchange Resin under appropriate low-salt and pH 
conditions, and impurities such as proteins, carbohydrates, and metabolites are removed by a
medium-salt wash. Pure lambda DNA is then eluted in high-salt buffer, and subsequently 
concentrated and desalted by isopropanol precipitation. The isolated DNA is free of protein
and RNA and can be used for all downstream applications, including automated or manual
sequencing, PCR or other enzymatic reactions, and in vitro packaging.

The QIAGEN lambda procedure can be used to isolate DNA from:

Liquid cultures — in which bacteriophages are propagated in bacteria grown in liquid medium.

Plate lysates — in which bacteriophages are propagated in bacteria grown in soft agarose.

QIAGEN Lambda Kits are available in three kit sizes for preparation of 12 to 300 µg DNA. 

● QIAGEN Lambda Mini Kits utilize QIAGEN-tip 20 for preparation of up to 12 µg DNA
from up to 10 ml culture/plate lysate.

● QIAGEN Lambda Midi Kits utilize QIAGEN-tip 100 for preparation of up to 60 µg DNA
from up to 50 ml culture/plate lysate.

● QIAGEN Lambda Maxi Kits utilize QIAGEN-tip 500 for preparation of up to 300 µg
DNA from up to 250 ml culture/plate lysate.

The actual amount of lambda DNA that can be isolated depends on the type of vector, size of
foreign DNA fragment inserted, individual E. coli host strain, inoculation efficiency, and culture
medium. See Appendix A on page 20 for hints on titering phage in the lysate and calculating
the expected yield for your system. For general information on propagating lambda in liquid
culture or on plates, please refer to current molecular biology manuals (1, 2, 3).
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QIAGEN Lambda Procedure
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Protocol for Mini, Midi, and Maxi Lambda DNA 
Preparations 
This protocol is for purification of lambda DNA from liquid cultures or plate lysates. 
Volumes of buffers to be used for the different scales of preparation are color-coded as
follows:

Green denotes volumes for a Mini (QIAGEN-tip 20) preparation 

Blue denotes volumes for a Midi (QIAGEN-tip 100) preparation 

Red denotes volumes for a Maxi (QIAGEN-tip 500) preparation 

If you are a new user, it may be helpful to monitor the procedure by agarose gel 
analysis. Remove fractions at the steps indicated in the protocol and analyze them as
described on page 13. If you experience any difficulties with QIAGEN lambda 
preparations, please refer to the detailed troubleshooting section of this handbook on
pages 15–19 or call QIAGEN Technical Services. 

Important notes for buffers
• Before using the kit for the first time, dissolve the lyophilized RNase A + DNase I 

(supplied in the kit) in Buffer L1. This buffer should then be stored at 2–8°C and can
be used for 6 months.

• Pre-chill Buffer L2 to 4°C

• Check Buffer L4 for SDS precipitation due to low storage temperatures. If necessary,
dissolve the SDS by warming to 37°C.

Recommended amount of starting material
Liquid cultures 

Recommended starting volumes of liquid lysate are given in Table 1.

Table 1. Recommended starting volume of liquid lysate

Preparation size Volume of liquid lysate Expected yield 

Mini preparation 10 ml Up to 12 µg

Midi preparation 50 ml Up to 60 µg

Maxi preparation 250 ml Up to 300 µg
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Protocol

Plates

Plate lysates generally yield higher titers than liquid cultures, therefore less lysate is
needed for the purification. Table 2 gives the recommended number of 90-mm plates
or 140-mm plates for preparation of the plate lysate, and the volume of plate lysate
obtained following step 1B of the protocol. 

Table 2. Recommended starting number of plates for plate lysates 

Preparation size Number of  Number of Expected yield  
90-mm plates 140-mm plates

Mini preparation 1 plate 0.5 plates Up to 12 µg
(6 ml lysate) (6 ml lysate)

Midi preparation 4 plates 2 plates Up to 60 µg
(24 ml lysate) (24 ml lysate)

Maxi preparation 20 plates 10 plates Up to 300 µg
(120 ml lysate) (120 ml lysate)

Notes on amount of starting material

• The recommended amounts of starting material given in Tables 1 and 2 are based
on typical titers for liquid and plate lysates. The optimal starting volume to obtain
the maximum yield for your system will depend on the actual phage titer. Ideally
the phage titer in the lysate should be determined, and from this the approximate
expected yield calculated (see Appendix A, page 20). This will enable the starting
volume of lysate to be better matched to the capacity of the QIAGEN-tip. 

• When the starting volume of lysate is <10 ml for a Mini preparation, <50 ml for a
Midi preparation, or <250 ml for a Maxi preparation, volumes of Buffers L1 to L5
should be reduced proportionally to maintain correct lysis conditions (volumes of
Buffers QGT, QC, and QF should not be changed).
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Preparation of starting material
1 A. Liquid cultures:

i) Propagate lambda phage in liquid cultures according to current molecular 
biology manuals (1, 2, 3), or according to the instructions of the vector supplier.

ii) Add chloroform to the culture (2% v/v) and incubate at 37°C for a 
further 15 min to enhance lysis effeciency. Centrifuge at >10,000 x g for 
10 min to remove bacterial debris, and retain the supernatant. 

1 B.  Plates: 

i) Propagate lambda phage on agarose plates according to current molecular 
biology manuals (1, 2, 3), or according to the instructions of the vector supplier.

Note: Lambda plates (top and bottom layers) must be prepared with 
electrophoresis-grade agarose. Preparations from agar plates contain
polyanionic contaminants that can inhibit enzymatic reactions.

ii) Overlay plates with 5 ml (90-mm plates) or 10 ml (140-mm plates) SM 
(Suspension Medium: for composition see Appendix B, page 21). Incubate with
shaking at room temperature for several hours or at 4°C overnight, and transfer
the liquid to a clean tube. 

iii) Wash plates with additional 1 ml (90-mm plates) or 2 ml (140-mm plates) SM
and add the washings to the tube. 

iv) Add chloroform (2 % v/v), vortex or shake vigorously, centrifuge at >10,000 x g
for 10 min to remove residual agarose, and retain the supernatant.

Procedure
2. Add 30 µl, 100 µl, or 400 µl of Buffer L1 per 10 ml, 50 ml, or 250 ml supernatant.

Incubate at 37°C for 30 min.

If the starting volume of lysate used was less than 10 ml (Mini), 50 ml (Midi), or 
250 ml (Maxi), reduce the volume of Buffer L1 proportionally.

Ensure that RNase A + DNase I have been added to Buffer L1. During this step 
bacterial RNA and chromosomal DNA are digested.

• Remove a 500-µl, 500-µl, or 500-µl aliquot of the sample (fraction 1) and save for
an analytical gel (see page 13).

3. Add 2 ml, 10 ml, or 50 ml of ice-cold Buffer L2, mix gently, and incubate on ice for
60 min.

If the starting volume of lysate used was less than 10 ml (Mini), 50 ml (Midi), or 
250 ml (Maxi), reduce the volume of Buffer L2 proportionally. Buffer L2 contains PEG
for precipitation of phage particles. The ice incubation promotes formation of the 
precipitate.
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4. Centrifuge at >10,000 x g for 10 min and discard the supernatant.

After centrifugation and removal of the supernatant, the tube should be placed upside
down for 1 min to allow the residual liquid to drain. IMPORTANT: Do not wipe out
the inside of the tube.

5. Resuspend the pellet in 1 ml, 3 ml, or 9 ml of Buffer L3 by pipetting up and down.

If the starting volume of lysate used was less than 10 ml (Mini), 50 ml (Midi), or 
250 ml (Maxi), reduce the volume of Buffer L3 proportionally.

The phage precipitate formed after PEG precipitation carried out in the previous steps
is difficult to see, as it is clear and distributed over the wall of the tube. Buffer L3
should therefore be pipetted several times over the wall to ensure complete 
resuspension of the pellet.

6. Add 1 ml, 3 ml, or 9 ml of Buffer L4 and mix gently. Incubate at 70°C for 10 min,
20 min, or 20 min, then cool on ice.

If the starting volume of lysate used was less than 10 ml (Mini), 50 ml (Midi), or 
250 ml (Maxi), reduce the volume of Buffer L4 proportionally.

After addition of Buffer L4, the solution should be mixed gently but thoroughly 
by inverting the tube 4–6 times. Do not vortex as this can result in shearing of the
lambda DNA. Buffer L4 contains SDS which denatures phage proteins and releases
the DNA. 

7. Add 1 ml, 3 ml, or 9 ml of Buffer L5, mix immediately but gently by inverting the tube
4–6 times. Centrifuge at 4°C for 30 min at  ≥15,000 x g. Transfer supernatant promptly
to a fresh tube.

If the starting volume of lysate used was less than 10 ml (Mini), 50 ml (Midi), or 
250 ml (Maxi), reduce the volume of Buffer L5 proportionally.

After addition of Buffer L5, the solution becomes cloudy and viscous. Thorough 
mixing is essential to avoid localized precipitation. Do not vortex as this can result
in shearing of the lambda DNA. The precipitate contains phage proteins complexed
with potassium dodecyl sulfate.

8. Centrifuge the supernatant again at 4°C for 10 min at ≥15,000 x g to obtain a 
particle-free cleared lysate (non-turbid).

This second, shorter centrifugation is required to completely avoid applying 
suspended or particulate material to the column. Suspended material (causing the
sample to appear turbid) can clog the column and reduce gravity flow.

• Remove a 150-µl, 90-µl, or 55-µl aliquot of the cleared lysate (fraction 2) and save
for an analytical gel (see page 13).
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9. Equilibrate a QIAGEN-tip 20, -tip 100, or -tip 500 by applying 1 ml, 4 ml, or 10 ml
of Buffer QBT, and allow the column to empty by gravity flow.

Flow of buffer will begin automatically due to the presence of detergent in the 
equilibration buffer. Allow the QIAGEN-tip to drain completely. QIAGEN-tips can
be left unattended, since the flow of buffer will stop when the meniscus reaches the
top of the column packing.

10. Apply the supernatant from step 8 to the QIAGEN-tip and allow it to enter the resin
by gravity flow.

IMPORTANT: The supernatant must be loaded onto the QIAGEN-tip promptly. If it is
left too long and becomes cloudy it must be re-centrifuged (as in step 8) before 
loading to prevent clogging of the QIAGEN-tip and reduced yield.

• Remove a 150-µl, 90-µl, or 55-µl aliquot of the flow-through (fraction 3) and save
for an analytical gel (see page 13).

11. Wash the QIAGEN-tip 20, -tip 100, or -tip 500 with 2 ml, 10 ml, or 30 ml of Buffer QC.

Allow Buffer QC to move through the column by gravity flow.

• Remove a 100-µl, 100-µl, or 60-µl aliquot of the wash flow-through (fraction 4) and
save for an analytical gel (see page 13).

12. Elute DNA with 1.5 ml, 5 ml, or 15 ml of Buffer QF into a clean collection tube.

Use of polycarbonate centrifuge tubes for collection is not recommended as 
polycarbonate is not resistant to the alcohol used in subsequent steps.

• Remove a 75-µl, 50-µl, or 30-µl aliquot of the eluate (fraction 5) and save for an
analytical gel (see page 13).

13. Precipitate the DNA by adding 1 ml, 3.5 ml, or 10.5 ml of room-temperature 
isopropanol to the eluted DNA. Mix and centrifuge at ≥15,000 x g for 30 min at
4°C. Carefully decant the supernatant.

All solutions should be at room temperature to minimize salt precipitation although
centrifugation is carried out at 4°C to prevent overheating of the sample. Isopropanol
pellets have a glassy appearance and may be more difficult to see than the fluffy,
salt-containing pellets that result from ethanol precipitation. Marking the outside of
the tube allows the pellet to be more easily located. Isopropanol pellets are also more
loosely attached to the side of the tube, and care should be taken when removing
the supernatant.

14. Wash DNA pellet with 1 ml, 2 ml, or 5 ml of room-temperature 70% ethanol, and
centrifuge at ≥15,000 x g for 10 min. Carefully decant the supernatant without 
disturbing the pellet.

The 70% ethanol removes residual salt and replaces isopropanol with the more
volatile ethanol, making the DNA easier to redissolve. A optional second wash with
room-temperature 70% ethanol may be carried out to further reduce the amount of
residual salt.
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15. Air-dry the pellet for 5–10 min, and redissolve the DNA in a suitable volume of 
buffer (e.g., TE, pH 8.0, or 10 mM Tris·Cl, pH 8.5). Do not use a vacuum evaporator
for drying.

Redissolve the DNA by rinsing the walls to recover all the DNA, especially if glass
tubes have been used. Pipetting the DNA up and down to promote resuspension may
cause shearing and should be avoided. Overdrying the pellet will make the DNA
difficult to redissolve. DNA dissolves best under alkaline conditions; it does not 
easily dissolve in de-ionized water or acidic buffers.

Agarose Gel Analysis of the Procedure
Lambda yields and DNA quality can be analyzed by agarose gel electrophoresis. Poor
yields and quality can be caused by a number of different factors. To determine at what
stage of the procedure any problem occurred, save fractions from different steps of the
lambda procedure (see below and Table 3) and analyze them by agarose gel 
electrophoresis.

Preparation of samples
Starting material (fraction 1): remove an aliquot (as indicated in Table 3) following addition
of Buffer L1 (step 2 of the protocol), and extract it with phenol/chloroform. The phenol will
lyse the phage and free the lambda DNA. Precipitate the lambda DNA with 1.25 M 
sodium acetate and 0.8 volumes of isopropanol, and resuspend in 10 µl TE, pH 8.0.

Cleared lysate (fraction 2): remove an aliquot (as indicated in Table 3) of the cleared lysate
after PEG precipitation (step 8 of the protocol). Precipitate with 1 volume isopropanol and
resuspend in 10 µl TE, pH 8.0.

Flow-through, wash, and eluate (fractions 3, 4, and 5, respectively): remove aliquots 
(as indicated in Table 3) of the flow-through, wash, and eluate (steps 10, 11, and 12 of
the protocol, respectively). Precipitate each with 1 volume isopropanol and resuspend in
10 µl TE, pH 8.0.

Agarose gel analysis
Run 2 µl of each sample on a 0.8% agarose gel alongside a known amount of DNA
(20–200 ng), and evaluate the amount of DNA in each fraction. The starting material and
the cleared lysate after PEG precipitation (fractions 1 and 2) should contain approximately
equal amounts of DNA as they represent approximately equal volumes of the original 
culture. The flow-through (fraction 3) should contain only traces of DNA (2–5%). The wash
fraction (fraction 4) should not contain any DNA, since the DNA will remain bound 
during the washing. The eluate (fraction 5) should be checked to see that all the DNA has
eluted from the column. 

If a problem has occurred in a particular step of the protocol, turn to the hints in the 
relevant section of the troubleshooting guide on pages 15–19. If the problem remains 
unresolved, or if you have any further questions, please call QIAGEN Technical Services.
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Table 3. Analytical samples for the lambda procedure

Fraction Protocol step Mini prep Midi prep Maxi prep

1 Starting material (step 2) 500 µl 500 µl 500 µl

2 Cleared lysate (step 8) 150 µl 90 µl 55 µl

3 Flow-through (step 10) 150 µl 90 µl 55 µl

4 Wash (step 11) 100 µl 100 µl 60 µl

5 Eluate (step 12) 75 µl 50 µl 30 µl

(% of preparation represented by 5% 1% 0.2%
each fraction volume)
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Troubleshooting Guide

The following troubleshooting guide may be helpful in resolving any problems that may
arise. The guide is divided into two sections, the first dealing with factors that may cause
low or no yield, and the second dealing with poor DNA quality. DNA yield and quality
can be analyzed by agarose gel electrophoresis. Fractions can be saved from different
steps of the purification procedure and analyzed as described on page 13, to determine
at what stage any problem occurred. These fractions are indicated in the guide to help
you locate the relevant troubleshooting section. If you have any further questions, please
call QIAGEN Technical Services.

Comments and suggestions

Low or No Yield

No lambda DNA in starting material (fraction 1) 

a) Ineffective propagation Many problems in isolating lambda DNA are due to
of lambda inefficient propagation of the bacteriophage. Some hints

for propagation in liquid culture/agarose plates are
given below. For more detailed information refer to 
current molecular biology manuals (1, 2, 3).

b) Insufficient starting titer Ineffective lysis can often be attributed to low phage titer
used for infection. Titer phage stocks prior to infection
(see Appendix A, page 20). For optimum infection,
adjust the multiplicity of infection or the length of 
incubation. For example, with strains of lambda that
grow poorly, increase the lambda inoculum.

For propagation of lambda in liquid culture, start with
phage titers between 5 x 105 and 5 x 108 pfu per ml 
bacterial inoculum. For propagation of lambda on plates,
use around 105 pfu for a 90-mm plate (1, 2). 

c) Poor adsorption Synthesis of the lambda receptor lamB is induced by
of lambda phage maltose and repressed by glucose. Host bacteria to be

infected with lambda should be grown in medium 
containing 0.2% maltose. Addition of Mg2+ ions 
(10 mM MgSO4) to the medium also aids adsorption.

d) Incorrect propagation Lambda should be propagated at 37°C. Although
temperature adsorption occurs at both room temperature and 37°C,

penetration and subsequent steps of the lytic cycle do not
occur efficiently at room temperature.
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Comments and suggestions

e) Insufficient aeration When propagating lambda in liquid medium, aerate 
of liquid cultures cultures thoroughly. Fill flasks no more than 1/5 full and

shake vigorously during growth.

f) Incubation time too long In liquid culture, lysis should occur after 6–8 hours. Harvest
soon after lysis to prevent re-attachment of released
phage to receptors in the cell debris or growth of lysis-
resistant survivors.

Agarose plates for preparing plate lysates should be 
incubated for 6–8 hours or until plaques just touch one
another.

No lambda DNA in cleared lysate (fraction 2)

a) Inefficient phage  Chill Buffer L2 to 4°C before use. Incubate phage
precipitation with Buffer L2 for at least 60 min on ice to allow phage

particles to form a precipitate.

b) Phage lysis buffer Check Buffer L4 for SDS precipitation resulting from low
conditions were incorrect storage temperatures and dissolve the SDS by warming

at 37°C.

c) Incomplete phage lysis Proteinase K treatment during phage lysis may increase
the yield and quality of DNA, by allowing complete
digestion of phage head proteins and eliminating residual
traces of DNase I.

Perform a proteinase K digestion as follows: after addition
of Buffer L4 (step 6) add proteinase K at a final concen-
tration of 0.1–0.2 mg/ml. Incubate at 55°C for 
30–60 min, and continue the protocol by incubating the
sample at 70°C for 10 min.

DNA in flow-through fraction (fraction 3)

a) Column was  Check the starting volume and yield against the capacity
overloaded with DNA of the respective QIAGEN-tip. Reduce the volume if 

necessary. 

b) Inappropriate salt or pH Ensure that any buffers prepared in the laboratory were
conditions in buffers prepared correctly (see page 21). Recover DNA by 

precipitation, and purify on a new QIAGEN-tip.
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Comments and suggestions

c) Column flow was uneven Ensure that the QIAGEN-tips are stored at room 
temperature. If they are stored under cold, damp condi-
tions for prolonged periods of time, the resin may clump.
This problem can be overcome by shaking the column
before use.

DNA in wash fraction (fraction 4)

a) Column was overloaded Check the starting volume and expeted yield against 
with DNA the capacity of the respective QIAGEN-tip. Titer the

phage and reduce the starting volume if necessary. 

b) Wash buffer was incorrect Check pH and salt concentration of Buffer QC. Recover
DNA by precipitation, and purify on a new QIAGEN-tip.

No DNA in eluate (fraction 5)

a) No lambda DNA in See appropriate section above.
starting material

b) DNA passed through in See previous section.
the flow-through or 
wash fraction

c) Elution buffer was incorrect Check pH and salt concentration of Elution Buffer QF.
Recover DNA by eluting with fresh buffer.

Little or no DNA upon precipitation

a) DNA failed to precipitate Ensure that the precipitate is centrifuged at ≥15,000 x g
for 30 min. Recover DNA by centrifuging longer at higher
speeds. Try another isopropanol batch.

b) DNA pellet was lost Isopropanol pellets are glassy and may be difficult to see.
Mark the tube at the expected location of the pellet before
centrifugation. Isopropanol pellets may also be loosely
attached to the side of the tube, so pour supernatant off
gently.

c) DNA was poorly Check that DNA is completely redissolved. Be sure to
redissolved wash any DNA off the walls, particularly if glass tubes

and a fixed-angle rotor are used. Up to half of the total
DNA may be smeared on the walls. Alternatively, a
swinging bucket rotor can be used to ensure that the 
pellet is located at the bottom of the tube.
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DNA not fully redissolved

a) Pellet was overdried Air-dry the DNA pellet. Do not use a vacuum evaporator.
High-molecular-weight DNA is difficult to redissolve when
overdried. Recover DNA by warming the solution slightly,
and allowing more time for redissolving. Increase buffer
volume if necessary.

b) Residual isopropanol Ensure that pellets are washed with 70% ethanol to
in pellet remove traces of isopropanol. Recover DNA by warming

the solution slightly, and allowing more time for redis-
solving. Increase buffer volume if necessary.

c) Too much salt in pellet Ensure that isopropanol is at room temperature for 
precipitation (use of cold isopropanol will result in 
precipitation of salt), and that the pellet is washed twice
with room-temperature 70% ethanol. Recover DNA by
increasing the volume of buffer used for redissolving.

d) Buffer pH was too low Ensure that the pH of the buffer used for redissolving is
≥8.0, since DNA does not dissolve well in de-ionized
water or acidic buffers.

e) Resuspension volume Increase resuspension volume if the solution above the
too low pellet is highly viscous.

Poor DNA Quality

Bacterial genomic DNA or RNA in eluate

a) Lambda propagation Harvest infected cells soon after lysis to avoid contamination
too long of phage samples with bacterial RNA or chromosomal

DNA from lysed cells.

b) RNase A/DNase I If Buffer L1 is more than 6 months old add more RNase A
digestion ineffective + DNase I. Ensure that lambda cultures were grown in

the presence of 10 mM MgSO4. Mg2+ is a cofactor for
DNase I and is necessary for optimal activity.

c) RNase A/DNase I If the phage was harvested on the previous day and the
digestion insufficient lysate stored overnight at 4°C, ensure that the lysate is at

37°C for the 30-min digestion (step 2), especially for
large lysate volumes.
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d) Bacterial pellet disturbed When transferring the phage supernatant, make sure that
the bacterial pellet is not disturbed. Centrifuge twice to
avoid any bacterial cell carryover.

DNA is nicked/sheared/degraded

a) Lambda was propagated Grow lambda cultures in the presence of 10 mM
in the absence of Mg2+ MgSO4. Mg2+ ions keep phage particles intact and 
ions prevent lambda DNA from degradation during step 2. 

b) Residual DNase I activity Ensure that supernatant is completely removed following
PEG precipitation (step 4), to ensure that no traces of
DNase I remain. Drain the centrifuge tube upside down
for at least 1 min. If necessary rinse the phage pellet with
the same volume of cold Buffer L2 used in step 3. 

c) DNA was poorly buffered Redissolve DNA in TE, pH 8.0, to inhibit nuclease activity
and maintain stable pH during storage.

d) Shearing during Redissolve DNA gently, without vortexing or vigorous
redissolving pipetting. Avoid using small pipet tips.

DNA does not perform well

a) Too much salt Ensure that isopropanol is at room temperature for pre-
cipitation, and that the pellet is washed twice with room-
temperature 70% ethanol. Re-precipitate the DNA to
remove the salt.

b) Residual ethanol Drain pellet well and air-dry until all residual liquid has
evaporated. However, do not heat or vacuum-dry pellets.

c) Agar or poor-grade Use electrophoresis-grade agarose for plate lysates.
agarose used for Lambda preparations from agar plates contain polyanionic
preparation of plate lysates contaminants that inhibit enzymatic reactions.
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Appendix A: Titering Lambda Phage

Titering phage lysates and stocks

Phage lysates and stocks can be titered by plating serial dilutions onto semi-solid medium.
The resulting plaques are each derived from infection of a single bacterium by a single
phage particle. Daughter progeny released after infection go on to infect neighboring 
bacteria and release another generation of phage particles. After many generations,
areas of lysed bacteria originating from one phage particle appear as clear plaques on
the bacterial lawn. The number of plaques on the plate corresponds to the number of
phage particles in the starting solution. 

To titer a phage lysate or stock, make 10 to 100-fold serial dilutions of the stock in SM
(Suspension Medium, for composition, see Appendix B on the next page) and plate out
according to standard protocols (1, 2). Incubate at 37°C for 8–12 hours or until plaques
are big enough to count.

Typical titers

Phage stocks prepared by incubating a single plaque in 1 ml SM + chloroform (1, 2) 
contain around 106 to 107 pfu/ml. 

Plate lysates typically contain 1010 to 1011 pfu/ml. 

Lysates from liquid cultures generally have lower and more variable phage titers of 
5 x 109 to 3 x 1010 pfu/ml).

Expected yields

The total amount of lambda DNA that can be isolated depends on the type of vector, size
of foreign DNA fragment inserted, individual E. coli host strain, inoculation efficiency, and
culture medium.

The expected yield of lambda DNA can be calculated from the titer of the lysate and the
volume used for the preparation, assuming that a single phage particle contains 
~5 x 10 -11 µg of DNA. For example, a lysate with titer of 1 x 1010 will yield 0.5 µg of
DNA per ml of lysate. If the phage titer is very high the starting volume may need to be
reduced to prevent overloading of the system. The maximum capacity of QIAGEN 
Lambda Kits is 12 µg for Mini, 60 µg for Midi, and 300 µg for Maxi.
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Appendix B: Composition of Buffers 

Buffer Composition Storage 

Buffer L1 300 mM NaCl; 100 mM Tris·Cl, pH 7.5; 4°C
10 mM EDTA; 0.2 mg/ml BSA; 
20 mg/ml RNase A; 6 mg/ml DNase I

Buffer L2 30% polyethylene glycol (PEG 6000); room temp.   
3 M NaCl or 4°C

Buffer L3 100 mM NaCl; 100 mM Tris·Cl, pH 7.5; room temp.
25 mM EDTA

Buffer L4 4% sodium dodecyl sulfate (SDS) room temp.

Buffer L5 3 M potassium acetate, pH 5.5 room temp.

Buffer QBT 750 mM NaCl; 50 mM MOPS, pH 7.0; room temp. 
(Equilibration Buffer) 15% isopropanol; 0.15% Triton® X-100

Buffer QC 1.0 M NaCl, 50 mM MOPS, pH 7.0; room temp.
(Wash Buffer) 15% isopropanol

Buffer QF 1.25 M NaCl, 50 mM Tris·Cl, pH 8.5; room temp.
(Elution Buffer) 15% isopropanol

TE 10 mM Tris·Cl, pH 8.0; 1 mM EDTA room temp.

SM 50 mM Tris·Cl, pH 7.5; 0.1 M NaCl;  room temp.
(Suspension Medium) 8 mM MgSO4; 0.01% gelatin

References
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2. Ausubel, F. M. et al., eds. (1991) Current protocols in molecular biology. 
New York: Wiley Interscience. 
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Techniques (Practical Approach, No 148), 2nd Edition. Irl Pr.
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Product Contents Cat. No.

QIAGEN Lambda Starter Kit 5 QIAGEN-tip 20, 3 QIAGEN-tip 100, 12549
2 QIAGEN-tip 500, Reagents, Buffers

QIAGEN Lambda Mini Kit (25) 25 QIAGEN-tip 20, Reagents, Buffers 12523

QIAGEN Lambda Midi Kit (25) 25 QIAGEN-tip 100, Reagents, Buffers 12543

QIAGEN Lambda Maxi Kit (10) 10 QIAGEN-tip 500, Reagents, Buffers 12562

Accessories

QIArack 1 1 rack for 12 x QIAGEN-tip 20 19011

QIArack 2 1 rack for 8 x QIAGEN-tip 100, 19014
and 4 x QIAGEN-tip 500

Ordering Information



QIAGEN International Distributors

QIAGEN International Sales
Germany QIAGEN GmbH Orders 02103-892-230 • Fax 02103-892-233 • Technical 02103-892-240
USA QIAGEN Inc. Orders 800-426-8157 • Fax 800-718-2056 • Technical 800-DNA-PREP (800-362-7737)
Canada QIAGEN Inc. Orders 800-572-9613 • Fax 905-501-0373 • Technical 800-DNA-PREP (800-362-7737)
France QIAGEN S.A. Orders 01-60-920-920 • Fax 01-60-920-925 • Technical 01-60-920-930
Japan QIAGEN K.K. Telephone 03-5805-7261 • Fax 03-5805-7263 • Technical 03-5805-7261
Switzerland QIAGEN AG Orders 061-319-30-30 • Fax 061-319-30-33 • Technical 061-319-30-31
UK QIAGEN Ltd. Orders 01293-422-911 • Fax 01293-422-922 • Technical 01293-422-999
Australia QIAGEN Pty Ltd Orders 03-9489-3666 • Fax 03-9489-3888 • Technical 03-9489-3666

ACN 072 382 944

http://www.qiagen.com

Austria/Hungary/Slovenia
R. u. P. MARGARITELLA
Ges. m.b.H.
BIOTRADE
Breitenfurter Straße 480
1230 Wien-Rodaun
Austria
Tel: (01) 889 18 19
Fax: (01) 889 18 19 20
E-mail: BIO-TRADE@TELECOM.AT

Belgium/Luxemburg
Westburg b.v.
P.O. Box 214
3830 AE Leusden
The Netherlands
Tel: 0800-1-9815
Fax: (31) 33-4951222
E-mail: info@westburg.nl
Web site: http://www.westburg.nl

Brazil
Labtrade do Brazil
Av. Barão do Rego Barros, 542
V. Congonhas
Cep: 04612-041
São Paulo-Brasil
Tel: (11) 543 1455 

or 0800 551321
Fax: (11)5313210
E-mail: labtrade@sol.com.br
Web site:
http://www.labtrade.com.br

Central & South America
Labtrade Inc.
6157 NW 167th Street F-26
Miami, FL 33015
USA
Tel: (305) 828-3818
Fax: (305) 828-3819
E-mail: labtrade@icanect.net 
Web site: http://www.labtrade.com

China
Gene Company Limited
Unit A, 8/F., Shell Industrial Building
12 Lee Chung Street
Chai Wan, Hong Kong, P.R.C.
Tel: (852)2896-6283
Fax: (852)2515-9371
E-mail:
Hong Kong: genehk@hkstar.com
Beijing: gene@info.iuol.cn.net
Shanghai: gene@public.sta.net.cn
Chengdu: gene@public.cd.sc.cn
Guangzhou:
gzyitao@public1.quangzhou.gd.cn

Czech Republic
BIO-CONSULT spol. s.r.o.
Boz̆ejovická 145
142 00 Praha-Libus̆
Tel: (02)4447 1239
Fax: (02)47 29 792
E-mail: bio-cons@login.cz

Denmark
KEBO Lab A/S
Roskildevej 16
2620 Albertslund
Tel: 43 86 87 88
Fax: 43 86 87 90
E-mail: cellmol@kebolab.dk
Web site: http://www.kebolab.dk

Finland
KEBO Lab Oy
Niittyrinne 7
02270 Espoo
Tel: (09)-804 551
Fax: (09)-804 55200
E-mail: kebo@kebolab.fi

Greece
BioAnalytica S.A.
11, Laskareos Str.
11471 Athens
Tel: (01)-643 61 38
Fax: (01)-646 27 48
E-mail: bioanalyt@hol.gr

India
Genetix
C-88 Lower Ground Floor
Kirti Nagar
New Delhi-110 015
Tel: (011)-542 1714
Fax: (011)-546 7637
E-mail: genetix@nda.vsnl.net.in

Israel
Bio-Lab Ltd.
Atarot-B-Industrial Area
P.O.B 34038
Jerusalem 91340
Tel: 02. 584 1111
Fax: 02. 584 1110
E-mail: bio_lab@netvision.net.il
Web site: http://www.bio-lab.co.il

Italy
Genenco (M-Medical srl)
Via Pier Capponi, 57
50132 Firenze
Tel: (055) 500 1871
Fax: (055) 500 1875
E-mail: m.medical@agora.stm.it 
Web site:
http://www.agora.stm.it/m.medical

Korea
LRS Laboratories, Inc.
SongBuk P.O. Box 61
Seoul, 136-600
Tel: (02) 924-86 97
Fax: (02) 924-86 96
E-mail: lrslab@nownuri.nowcom.co.kr

Malaysia
Research Biolabs Sdn Bhd
79A Jalan SS15/4C
Subang Jaya 
47500 Selangor
Tel: (03)-7312099
Fax: (03)-7318526
E-mail: BIOLABS@TM.NET.MY

Mexico
QIAGEN Inc., USA
Tel: (661) 294-7940 
Fax: (661) 294-8989 

The Netherlands
Westburg b.v.
P.O. Box 214
3830 AE Leusden
Tel: (033)-4950094
Fax: (033)-4951222
E-mail: info@westburg.nl
Web site: http://www.westburg.nl

New Zealand
Biolab Scientific Ltd.
244 Bush Road
Albany, Auckland
Tel: (09)9806700 

or 0800933966
Fax: (09)9806788
E-mail: info@biolab.co.nz
Web site: http://www.biolab.co.nz

Norway
KEBO Lab AS
Postboks 45, Kalbakken
0901 Oslo
Tel: 22 90 00 00
Fax: 22 90 00 40
E-mail: kebo@kebolab.no

Poland
Syngen Biotech
ul. Legnicka 62a
54-204 Wroclaw
Tel: (071) 51 41 06 

or 51 54 20
Fax: (071) 51 04 88
E-mail: syngen@infonet.wroc.pl
Web site: http://www.syngen.com.pl

Portugal
IZASA PORTUGAL, LDA
Rua Cordeiro Ferreira, 9
1700 Lisboa
Tel: (1)-751 6000
Fax: (1)-759 9529

Singapore
Research Biolabs Pte Ltd.
29 Lucky Crescent
Singapore 467742
Tel: 445 7927
Fax: 448 3966
E-mail:
BIOLABS@SINGNET.COM.SG

Slovak Republic
BIO-CONSULT Slovakia s.r.o.
Ruzova dolina 6
SK-824 70 Bratislava
Tel/Fax: (07) 54 01 336

South Africa
Southern Cross Biotechnology (Pty) Ltd
P.O. Box 23681
Claremont 7735
Cape Town
Tel: (021) 615166
Fax: (021) 617734
E-mail: info@scb.co.za
Web site: http://www.scb.co.za

Spain
IZASA, S.A.
Aragón, 90
08015 Barcelona
Tel: (93) 902.20.30.90
Fax: (93) 902.22.33.66

Sweden
KEBO Lab
Fagerstagatan 18A
16394 Sp°anga
Tel: (08) 621 34 00
Fax: (08) 621 34 70
E-mail: cellmol@kebolab.se

Taiwan
TAIGEN Bioscience Corporation
3F. No. 306, Section 4, Chen-Der
Road
Taipei
Taiwan, R.O.C.
Tel: (02) 2880 2913
Fax: (02) 2880 2916
E-mail: taigen@ms10.hinet.net

Thailand
Theera Trading Co. Ltd.
64 Charan Sanit Wong Road
(Charan 13) Bangkokyai
Bangkok 10600
Tel: (02) 412-5672
Fax: (02) 412-3244
E-mail: theetrad@samart.co.th

QIAGEN Importers

Egypt
Clinilab
P.O. Box 12 El-Manial
4, 160 St., El-Etehad Square
Riham Tower, El-Maadi
Cairo
Tel: 525 7212
Fax: 525 7210
E-mail: Clinilab@intouch.co

Saudi Arabia
Abdulla Fouad Co. Ltd.
Medical Supplies Division
P.O. Box 257, Dammam 31411
Tel: (03) 8324400
Fax: (03) 8346174

Turkey
DATEKS
4. Cadde 141/2
06510 Emek-Ankara
Tel: (312) 212 70 97
Fax: (312) 212 07 82

All other countries
QIAGEN GmbH, Germany

http://www.qiagen.com/qiagenww.html
http://www.qiagen.com/
http://www.qiagen.com/qiagenww.html


10
11

14
2 

  0
2/

99


	Table of Contents
	Kit Contents
	Storage Conditions
	Technical Assistance
	Product Use Limitations
	Product Warranty and Satisfaction Guarantee
	The QIAGEN Lambda Principle
	Protocol Protocol for Mini, Midi, and Maxi Lambda DNA Preparations
	Important notes for buffers
	Recommended amount of starting material
	Protocol Preparation of starting material
	Procedure

	Agarose Gel Analysis of the Procedure
	Troubleshooting Guide
	Appendix A: Titering Lambda Phage
	Titering phage lysates and stocks
	Typical titers
	Expected yields
	Appendix B: Composition of Buffers
	References
	Ordering Information
	QIAGEN International Sales and Distributors

