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Purpose and Scope: The Ultra II DNA Library Prep Kit for Illumina meets the challenge of constructing high quality libraries from ever-decreasing input quantities. The reagents for each step in the library preparation workflow have been reformulated to enable high yield preparation of high quality libraries from 500 picograms to 1 microgram of input DNA.  This new generation of NEBNext reagents uses a fast, streamlined, automatable workflow and enables use of fewer PCR cycles while also improving GC coverage. NEBNext® Ultra™ II DNA Library Prep Kit for Illumina®


1. Materials
	Reagents/Materails
	Vendor/Cat #
	Location

	Ultra II End Prep Reaction Buffer (10X)
	NEB/E7645L
	Illumina Library Prep Reagents Box Freezer 5, Top shelf
 


	Ultra II End Prep Enzyme Mix
	
	

	Ultra II Ligation Master Mix
	
	

	Ultra II Q5 Master Mix
	
	

	25 μM PCR primer 1 and primer 2
	IDT
	Illumina Library Prep Reagents Box Freezer 5, Top Shelf

	2.5 μM Illumina Adaptors (Barcodes)
	IDT
	 Illumina Barcodes box
Freezer 5, 3rd Shelf

	Nuclease-Free Water (Water)
	Ambion/AM9932
	Aliquots located at Bay 4, S4

	Agencourt Ampure XP
	Beckman-Coulter/ A63881
	GSAF Fridge 2, shelf G

	Twin.tec PCR Plate 96, semi-skirted 
	Eppendorf /
 951020303
	Bay 7, S6

	Strip tubes (8 per strip)
	Costar/6542
	Bay1, S2

	Reagent Reservoirs 
	Corning/89094-680
	Bay 8, C3

	1.5 uL Lo-Bind tubes
	Eppendorf/022431021
	Bay 1, S2

	Foil Seals
	Thermo/AB-0626
	Bay 5, S8

	Magnum FLX
	Alpaqua
	Bay 3, D1

	
	
	



	Equipment
	Vendor
	Location

	Eppendorf 5430 Centrifuge
	Eppendorf
	Bay 3, Bench 5 & Bay6, Bench 11

	Applied Biosystems Thermocycler 9700
	Thermo Fisher
	Bay 2, Bench 2



2. Create a Highthroughput (HT) Number and Setup Sample Tracking Template, NEBU2
2.1. HT# assignments can be obtained from the LIMS system under GSAF Staff: Create New Create High Throughput HT. Add all JA#s that will be associated with this HT# and click submit. 
2.2. Label an orange folder with the newly generated HT #. This folder will hold all the notes for this HT prep. 
2.3. Create a new digital HT folder in Eckertseq under GSAF  HighThroughput Preps[Current Year] and name the folder with the HT number being processed. 
2.4. Open the “NEBU2 DNA Sample Tracking Template” located on Eckertseq under GSAF  Templates  Illumina Templates  Library Prep folder.
2.5.  Paste the sample names, barcode and job numbers to be processed from the GSAF – Google Doc of the corresponding Sequencing Run into the first sheet of the template titled “Enter Samples Here”.  Be sure to add a positive control (~100ng of sheared E.Coli DNA) for each plate being processed.  
2.6. Print a copy of the “Sample Layout” and “Enter Samples Here” sheets and put it in the HT folder.
2.7. Using the “Save As” function , save a copy of the template into the newly created folder from step 2.3 and name it HT# NEBU2 DNA Sample Tracking.

3. Preparing the samples for Library Prep 
3.1. Prior to beginning the prep, make sure the samples are ready. Genomic DNAs and other large DNAs will need to be sheared prior to library prep (See SOPs 6.4.4 and 6.4.7 for shearing with the Covaris). Other samples, such as smaller amplicons, can go directly into library prep. An accurate estimate of the concentration and amount of the starting material is also needed.
3.2. The ideal input for this library prep is 1 ug of DNA for each sample. However, as little as 0.5 ng can be used to make a library with this kit. Use NO MORE THAN ½ of the original material, reserving half in case of a problem during library prep.
3.3. Complete all fields in the Sample Tracking sheet.
3.4. Transfer the DNA to the appropriate position in 96 well plate according to the template. Have another lab member verify the transfer has been done correctly and/or take a photo of the transfer.
3.5. Add water to any samples that are not at the required 50ul volume.
3.6. Cover the plate with a foil seal if there will be a delay in moving onto End Repair. 

4. End Repair
4.1. On ice, prepare a master mix in an Eppendorf lo-bind tube for the reagents listed in green below for the appropriate number of samples plus a 15% overage. 

End Repair Reaction Components:	              
                                                                            # of Samples (x 1.15)
	Component
	Vol. (µL)
	Vol. to Add for Master Mix (µL)

	End Prep Reaction Buffer 	(L#____________)
	7
	

	End Prep Enzyme Mix 	(L#____________)
	3
	

	Fragmented DNA + Water  (ALREADY IN PLATE)
	50
	N/A

	Total
	60
	



4.2. Aliquot the master mix into a strip tube.
4.3. Using a multichannel pipette, add 10 µL of master mix directly into each well containing the DNA.
4.4. Set a multichannel pipette to 50 ul and gently pipette the entire volume up and down at least 10 times to mix thoroughly.



4.5. Seal the plate with a foil seal, centrifuge briefly. Run on a thermal cycler under the following conditions:  (User = dnalib, Method =nebu2-endprep). 

	Cycle Step
	Temp
	Time
	Cycles

	Incubation
	20
	30 minutes
	1

	Enzyme inactivation
	65
	30 minutes
	1

	Hold
	4
	hold
	1








4.6. After incubation on thermocycler centrifuge 1000 rpm for 1 min
4.7. Proceed immediately to Adaptor Ligation.

5. Adapter Ligation
5.1. Prepare a master mix in an Eppendorf lo-bind tube for the reagents listed in red below for the appropriate number of samples plus a 15% overage. 

 Adapter Ligation Reaction Components:      
                                                                                           # of Samples (x 1.15)
	Component
	Vol (µL)
	Vol. to Add for Master Mix (µL)

	NEBU2 Ligation Master Mix 	(L#_________________)
	30
	

	NEBU2 Ligation Enhancer  	(L#_________________)
	1
	

	5 or 1.5 μM Adaptors  (Indexes)	(L#_________________)
	5
	N/A

	End Prep DNA, (ALREADY IN PLATE)
	60
	N/A

	Total
	96
	  



5.2. Aliquot master mix into strip tube and, using a multichannel pipette, add 31 µL directly into each well containing the DNA.
5.3. Remove the adaptors from the freezer. Place a black dot on each tube to be used. When a tube reaches five dots (=five freeze/thaws), it should be discarded.
5.4. Using the spreadable pipette, add 5ul of the appropriate adapter to each well. 
5.4.1. A lab member must watch and verify when the adaptor/indexes are added to the samples and sign off. 
5.5. Set pipette to 80 ul and gently pipette the entire volume up and down at least 10 times to mix thoroughly.    
5.6. Seal the plate with a foil seal, centrifuge briefly.
5.7. Run on a thermal cycler under the following conditions:  (User = dnalib, Method = nebu2-lig). DO NOT use Thermocycler Lid

	Cycle Step
	Temp
	Time
	Cycles

	Incubation
	20
	15 minutes
	1

	Hold
	4
	hold
	1

	DO NOT USE THE THERMOCYCLER LID








5.10. After the incubation, spin plate at 1000 rpm for 1 min
5.11. Proceed immediately to Clean Up


6. Ampure Clean up
6.1. Let the AMPURE Beads come to room temperature, vortex the Ampure beads and aliquot beads into strip tubes or trough. 
6.2. Using a multichannel pipette, add 87 uL (0.9x) of beads to each sample, and pipet up and down 10 times to create a homogenous mixture.
6.3. Incubate mixture for 5 minutes at room temperature.
6.4. Place the plate on an Alpaqua magnet until supernatant is clear (approximately 5 minutes).
6.5. Carefully remove and discard the supernatant, ensuring no beads are discarded.
6.6. Keeping the plate on the magnet, add 200 μL freshly prepared 80% ethanol, wait 30 seconds, and discard ethanol.
6.7. Repeat step 6.6 once.
6.8. Use a 20 μL pipette and draw out any remaining 80% ethanol at the bottom of the wells.
6.9. Air-dry beads for 7 minutes at room temperature on the magnet with the lid off, but do not let beads dry out.  
6.10. Remove the plate from the magnet and add 23 μL of water (L#_______________) to re-suspend the beads, pipet 18 μL up and down 10 times to create a homogenous mixture, and incubate at room temperature for 2 minutes.
6.11. Place the plate on a magnet until supernatant is clear (approximately 5 minutes).
6.12. Transfer 20 μL of sample to a new twin.tec plate making sure not to transfer any beads.
6.13. Proceed to PCR Amplification.
6.13.1. [image: Image result for stop sign image] If needed, this is a good stopping point; store samples at -20°C.
 
7. PCR Amplification of Adaptor Ligated DNA
7.1. Prepare a master mix in an Eppendorf lo-bind tube for the reagents listed with blue numbers below for the appropriate number of samples plus a 15% overage. 

      PCR Amplification Reaction Components:
                                                                                # of Samples (x 1.15)
	Component
	Vol. (µL)
	Vol. to Add for Master Mix (µL)

	25 μM Primer 1 	(L#_______________)
	2
	

	25 μM Primer 2 	(L#_______________)
	2
	

	NEBNext Ultra II Q5 Master Mix 	(L#_______________)
	25
	

	Water 	(L#_______________)
	1
	

	DNA   (ALREADY IN PLATE)
	20
	N/A

	Total
	50
	


 
7.2. Setting up multiple plates may be necessary if the amount of PCR cycles vary between samples. Check the “Enter Samples Here” spreadsheet for concentrations and then determine the number of PCR cycles required based on the chart below. 
7.3. Using a multichannel pipette, add 30 µL of master mix directly into each well containing the DNA from step 6.13.
7.4. Set pipette to 40 ul and gently pipette the entire volume up and down at least 10 times to mix thoroughly.    
7.5. Seal the plate with a foil seal, centrifuge briefly.
7.6. Run on a thermal cycler under the following conditions:  (User = dnalib, Method = nebu2-amp). 

	Cycle Step
	Temp
	Time
	Cycles

	Initial Denaturation
	98
	30 seconds
	1

	Denaturation
	98
	10 seconds
	See 
   Table
Below *

	Annealing
	65
	75 seconds
	

	Final Extension
	65
	5 minutes
	1

	Hold
	4
	hold
	1










	*Input material
	*Number of PCR Cycles

	10 ng – 0.5 ng
	12

	99 ng - 10 ng
	8

	499 ng - 100 ng
	6

	500 ng - 1 ug
	4



1. 
	




7.7. Once PCR has completed centrifuge plate at 1000 rpm for 1 min.
7.8. Proceed to Clean up of Amplified DNA.
7.8.1. [image: Image result for stop sign image] If needed, this is a good stopping point; store samples at -20°C.

8. Purify sample using AMPURE Bead XP
8.1. Let the AMPURE Beads come to room temperature, vortex the Ampure beads and aliquot beads into strip tubes or a trough. 	
8.2. Using a multichannel pipette, add 45 uL (0.9x) of beads to each sample, and pipet up and down 10 times to create a homogenous mixture.
8.3. Incubate mixture for 5 minutes at room temperature.
8.4. Place the plate on an Alpaqua magnet until supernatant is clear (approximately 5 minutes).
8.5. Carefully remove and discard the supernatant, ensuring no beads are discarded.
8.6. Keeping the plate on the magnet, add 200 μL freshly prepared 80% ethanol, wait 30 seconds, and discard ethanol.
8.7. Repeat step 8.6
8.8. Use a 20 μL pipette and draw out any remaining 80% ethanol at the bottom of the wells.
8.9. Air-dry beads for 7 minutes at room temperature on the magnet with the lid off, but do not let beads dry out.  
8.10. Remove the plate from the magnet and add 53 μL of water (L#_______________) to re-suspend the beads, pipet 46 μL up and down 10 times to create a homogenous mixture.
8.11. Incubate at room temperature for 2 minutes. 
8.12. Place the plate on a magnet until supernatant is clear (approximately 5 minutes)
8.13. Transfer 50 μL sample to a new twin.tec plate making sure not to transfer any beads.
8.14. Repeat steps from 8.2 – 8.9
8.15. Remove the plate from the magnet and add 23 μL of water (L#_______________) to re-suspend the beads, pipet 20 μL up and down 10 times to create a homogenous mixture.
8.16. Incubate at room temperature for 2 minutes. 
8.17. Place the plate on a magnet until supernatant is clear (approximately 5 minutes)
8.18. Transfer 20 μL sample to 1.5 ml tubes that are labelled with with job#, Sample Name, date and initials.
8.19. Check the size distribution on an Agilent Bioanalyzer High Sensitivity DNA chip; check the concentration on a quibit before proceeding to BA.
8.20. Store final libs in job boxand write the location on the notes section of the folder. Label the positive control eith the HT#, place the 1.5ml tune in  the positive control library box in freezer 4, shelf 3, print the BA trace and place in positive control folder.

 Final Library Location:________________________________



9. References and Attachements
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9.2. Publication Acknowledgment
9.3. Attachement 1: Labor and Cost
10. Training and Qualification Requirements
10.1. Needs to be trained on ….
10.2. Demonstarte Proficiency…
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