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PPE Requirements:

Safety glasses, lab coat, and nitrile gloves should be worn at all times while performing this protocol.  Additional safety equipment is required at designated steps.

Summary PRINT  \* MERGEFORMAT 
The purpose of this procedure is to generate a 300 bp DNA library that will be used for sequencing on the Illumina 1G Analyzer instrument.  The DNA is broken into smaller fragments via nebulization and adapters are applied so that the DNA can be hybridized to a FlowCell before being put on the Analyzer instrument.
Materials & Reagents

	Materials/Reagents/Equipment


	Vendor


	Stock Number



	Disposables
	
	

	Scalpel
	Fisher
	2975 #11

	Nebulizer
	Illumina
	

	
	
	

	Reagents
	
	

	Genomic Sample Prep Kit, Box 1 (-20°C)
	Illumina
	1000181

	Genomic Sample Prep Kit, Box 2 (RT)
	Illumina
	1000182

	QIAquick PCR Purification Kit
	Qiagen
	28104

	Gel Extraction Kit
	  Qiagen
	28704

	MiniElute Gel Extraction Kit
	  Qiagen
	

	Compressed air (60psi)
	
	

	TE Buffer
	
	

	PVC Tubing
	
	

	Glycerol
	Sigma
	G-6279

	100 bp ladder
	New England BioLabs
	N3231L

	Low Molecular Weight Ladder
	New England BioLabs
	N3233L

	Low Range Ultra Agarose
	BioRad
	161-3107

	SYBR Safe Stain
	Invitrogen
	S33102

	Equipment
	
	

	Microcentrifuge
	
	

	Centrifuge
	
	

	BioAnalyzer 2100
	Agilent
	

	PVC tubing (1/4 ID x 3/8 OD, 1/16 wall)
	Nalgene
	8007-0060

	Hose Clamps
	Sigma
	Z224170-50EA

	Dark Reader Transilluminator
	
	

	Electrophoresis Unit
	
	

	PE 9700 Thermal cycler
	
	

	Agarose Ultra Certified Low Range
	Low Range 125g Bio Rad Laboratories
	161-3107


Procedure

1. Scan out DNA aliquot
2. Shear DNA

2.1. Label a 15mL tube “Nebulization Buffer”.
2.2. Make the nebulization buffer according to the recipe listed in the Reagent/Stock preparation section.
2.3. Remove a nebulizer from its plastic package and unscrew the blue lid.
2.4. Slip a piece of PVC tubing over the central atomizer tube.  Push the tubing all the way to the surface of the blue lid.
a. Clip the tubing to the fitting with a hose clamp.
2.5. Add 1µg of purified DNA to TE Buffer for a final volume of 50µl.  Add this solution to the nebulizer.
2.6. Add 1.4ml of nebulization buffer to the DNA and mix well.
2.7. Screw the lid back on, finger-tight.
2.8. Chill the nebulizer, containing the DNA solution, on ice.
2.9. Connect the compressed air source to the inlet port on the top of the nebulizer with the PVC tubing.
2.10. Use pliers or a vice grip to secure a small clamp.  Ensure that the tubing is flush with the port.
2.11. Bury the nebulizer in ice and place in the fume hood.
2.12. Adjust the compressed air pressure to 60psi.
2.13. Nebulize for 6 minutes.
NOTE: Vapor rising from the nebulizer is normal.
2.14. Centrifuge the nebulizer for 2 minutes at 450xg.
a. If a centrifuge is not available, use 2ml of binding buffer from the QIAquick PCR Purification kit to rinse the sides of the nebulizer.
3. Purification of fragmented DNA
3.1. Measure the recovered volume.  Typically, 750µl -900µl of solution should be recovered.
3.2. Add 5 volumes of PBI buffer (3.75ml-4.5ml) to 1 volume of the nebulized DNA and gently mix.
3.3. Attach the QIAvac 24 plus to a vacuum source.
3.4. Place a QIAquick column for each sample into the luer extension of the QIAvac 24 plus.
3.5. Transfer 750µl of sample to the column and apply vacuum.
3.6. Repeat step 4.5 until all the sample has been loaded into the column.
3.7. Pipette 750µl of Qiagen Buffer PE to each column.
3.8. Centrifuge columns at 13,000rpm for 1 minute.
3.9. Discard flow through.
3.10. Dry spin the columns for 1 minute at 13,000rpm.
3.11. Place columns into a clean, labeled 1.5ml tube.
3.12. Add 30µl of Qiagen EB buffer to each column.  
3.13. Allow columns to soak for 1minute.
3.14. Centrifuge columns at 13,000rpm for 1 minute.
4. End Repair & Phosphorylation
This portion of the protocol converts the overhangs created by fragmentation into blunt ends, using T4 DNA polymerase and E. Coli DNA polymerase I Klenow fragment.
4.1. Prepare the End Repair Mix, following the instructions on the Illumina Library Creation Calculation Worksheet v2.0.
Note: The version number of the Library Creation Calculation Worksheet and the Library Creation SOP should match. If a change is made to either the SOP or the Calculation Worksheet, both documents need to be reviewed and updated so that the version numbers are the same.
4.2. The total reaction volume is 100µl.
4.3. Incubate in the thermal cycler for 30 minutes at 20°C.
5. Purification of End Repair & Phosphorylated DNA
5.1. Add 5 volumes of PBI buffer to 1 volume of the DNA from the previous section and gently mix.
5.2. Transfer 600µl of sample to a QIAquick column 
5.3. Centrifuge for 1 minute at 13,000rpm.
5.4. Pipette 750µl of Qiagen Buffer PE to each column.
5.5. Centrifuge columns at 13,000rpm for 1 minute.
5.6. Discard flow through.
5.7. Dry spin the columns for 1 minute at 13,000rpm.
5.8. Place columns into a clean, labeled 1.5ml tube.
5.9. Add 32µl of Qiagen EB buffer to each column.  
5.10. Allow columns to soak for 1minute.
5.11. Centrifuge columns at 13,000rpm for 1 minute.
6. Klenow exo- for dATP
This protocol adds an ‘A’ base to the 3’ end of the blunt phosphorylated DNA fragments, using the polymerase activity of Klenow fragment.  This prepares the DNA for ligation to the adapters.
6.1. Prepare the Klenow Mix, following the instructions on the Illumina calculation worksheet.
6.2. The total reaction volume is 50µl.
6.3. Incubate for 30 minutes at 37°C.
7. Purification of Klenow exo- for dATP DNA
7.1. Add 5 volumes of PBI buffer to 1 volume of the DNA from the previous section and gently mix.
7.2. Transfer 300µl of sample to a MiniElute column and centrifuge for 1 minute.
7.3. Pipette 750µl of Qiagen Buffer PE to each column.
7.4. Centrifuge columns at 13,000rpm for 1 minute.
7.5. Discard flow through.
7.6. Dry spin the columns for 1 minute at 13,000rpm.
7.7. Place columns into a clean, labeled 1.5ml tube.
7.8. Add 12µl of Qiagen EB buffer to each column.  
7.9. Allow columns to soak for 1minute.
7.10. Centrifuge columns at 13,000rpm for 1 minute.
8. Agilent Bioanalyzer DNA 1000 chip

a. Clean the Agilent Bioanalyzer’s Electrode Cartridge:
i. Open the lid of the Bioanalyzer.

ii. Undo the clip on the left side of the lid that holds the cartridge assembly into place.

iii. Remove the cartridge assembly by sliding it completely out towards you.

iv. Rotate the black plastic electrode cartridge holder counterclockwise 1/8 of a turn.

v. Carefully lift the electrode cartridge from the assembly.

vi. Wet a toothbrush with Sparkleen and then GENTLY brush the electrodes.  Use only a back and forth motion; DO NOT apply downward pressure to the electrodes.

vii. Rinse the electrode cartridge five times with Milli-Q water.

viii. Set the electrode cartridge (electrodes pointing up) on a Kimwipe to dry or use pressurized canned air.

b. Make sure that the Chip Priming Station is set up properly.
i. The base of the Chip Priming Station should be set to Notch C.

ii. The clip on the syringe should be set to the lowest setting.

iii. The syringe should be set to 1mL.
c. Unwrap a blue DNA Chip and place it in the Chip Priming Station.

d. Add 9µl of Gel-Dye mix directly to the bottom of the well marked
[image: image1].
NOTE:  Pipette directly to the bottom of the well.  DO NOT pipette along the sides of the well.
NOTE:  Pipette slowly and carefully to avoid introducing air bubbles into the chip wells.
e. Lower the top of the Chip Priming Station until the top snaps into the base.

f. Depress the syringe plunger until it is held in place by the clip.  
g. Wait exactly 1 minute and then release the clip.

h. Wait 5 seconds and then slowly pull the syringe plunger back to the 1mL mark.

i. Release the snap at the front of the Chip Priming Station and raise the top from the base.

j. Pipette 9µl of Gel-Dye mix directly to the bottom of the two wells marked ‘G’.

k. Vortex the marker solution (green tube) briefly and pipette 5µl of the marker solution into each of the twelve sample wells that will have sample loaded and into the ladder well.

l. To each sample well not containing sample, pipette 6µl of marker solution into each well.

m. Vortex the ladder solution (yellow tube) briefly and pipette 1µl of the ladder solution into the ladder well.
n. Vortex each sample briefly and pipette 1µl of sample into the individual sample wells.  

NOTE:  Run each sample in duplicate.
o. Place the chip into the chip vortexer, and vortex at 2400rpm for 1 minute.
p. Reassemble the Cartridge Assembly and insert it into the Bioanalyzer:
i. Check to make sure that the electrode cartridge is dry.  If it is not dry, GENTLY dab it with a Kimwipe until dry.

ii. Fit the electrode cartridge into the assembly, fitting the two holes over the corresponding pins.

iii. Attach the black plastic electrode cartridge holder and rotate it clockwise 1/8 of a turn to hold the electrode cartridge into place.

iv. Slide the cartridge assembly into the Bioanalyzer, making sure that the clip on the left snaps into place.

q. Open the Bioanalyzer lid, place the chip into the Bioanalyzer, and close the lid.

NOTE:  Once the chip is loaded, start the run (Step 10w) within 5 minutes.
r. If the instrument software is not already open, double-click 2100 Expert on the desktop to open the Agilent Bioanalyzer 2100 Expert Software.

s. From the Contexts menu on the left side of the screen, select Instrument.

t. Click the Assays tab and select Electrophoresis ( dsDNA ( DNA 1000 Series II.

u. In the Data Acquisition Parameters section, select a number of samples to run equal to the number of DNA samples plus 1.  For example: If you are creating 4 libraries, you will set the number of samples to run as 5.  The fifth sample serves as a ladder.

v. Verify that all the status checkmarks are green and that a blue LabChip image appears in the upper-left corner of the screen, indicating that the instrument detects the presence of a chip.

w. Click Start.

x. After the instrument has started analyzing the chip, select Data from the Contexts menu on the left side of the screen.

y. Double-click on the title Sample 1 and type in the name of the DNA sample in Well #1.

z. Repeat Step 10y for all remaining DNA samples.
9. Ligation of Adapters
9.1. Prepare the Ligation Mix, following the instructions on the Illumina calculation worksheet.
9.2. The total reaction volume is 50µl.
9.3. Incubate the solution for 15 minutes at RT.
10. Purification of End Repair & Phosphorylated DNA
10.1. Add 5 volumes of PBI buffer to 1 volume of the DNA from the previous section and gently mix.
10.2. Transfer 300µl of sample to a QIAquick column and centrifuge for 1 minute.
10.3. Pipette 750µl of Qiagen Buffer PE to each column.
10.4. Centrifuge columns at 13,000rpm for 1 minute.
10.5. Discard flow through.
10.6. Dry spin the columns for 1 minute.
10.7. Place columns into a clean, labeled 1.5ml tube.
10.8. Add 30µl of Qiagen EB buffer to each column.  
10.9. Allow columns to soak for 1minute.
10.10. Centrifuge columns at 13,000rpm for 1 minute.
11. Gel Purify

11.1. Prepare a 500ml batch of 2% agarose gel with 1X TAE buffer.  
11.2. Add 45µl of SYBR Safe Stain to the TAE-agarose after it has cooled.  
11.3. Add 10µl of 1X loading dye to 30µl of the DNA from the purified ligation reaction.
11.4. Load 15µl of the 100bp  ladder solution to one lane of the gel.
11.5. Load the entire sample in another lane of the gel, leaving at least 1 empty lane between the sample and the ladder.
11.6. Run the gel at 120V for 90 minutes.
11.7. View the gel on a Dark Reader Transilluminator.
11.8. Excise a region of gel with a clean scalpel.  The gel slice should contain fragments in the 300bp region.
a. A larger insert range (400-500bp) can be selected, according to the project requirements.
11.9. Weigh gel slice and add 3X volume of Buffer QG to each tube containing a gel slice.  If the slice weighs more than 400mg then two columns will have to be used.

NOTE: Make sure gel and QG buffer are at the bottom of tube.
11.10. Incubate in heating block at 40oC shaking at 800rpm until gel is completely melted (~10 minutes)(half way through, shake tube back and forth with hand to mix again to help dissolve gel quicker)
NOTE: Make sure gel is completely dissolved, must be yellow in color to have the proper pH.  If pink, adjust pH with 10µl of 3M Sodium Acetate, pH5.  This rarely occurs.
11.11. Following the Qiagen protocol steps, add ~750µl sample to the Qiagen spin columns.  Spin for 1 minute at 13,000rpm. Dump waste from bottom waste tube. If sample is more than 750µl, spin, dump, and repeat with remaining sample.

11.12. Add 750µl of wash Buffer PE to each spin column. 
11.13. Spin for 1 minute at 13,000rpm. Dump waste from bottom waste tube.

11.14. Dry spin the columns for 1 minute at 13,000rpm.
11.15. To elute DNA, put spin columns in new, labeled 1.5-ml tubes and add 30µl of Buffer EB. If two columns are used per sample elute each with 17µl of Buffer EB so that the total elution volume is 30µl.
11.16. Let sit 1 minute then spin for 1 minute at 13,000rpm.

a. Vortex & spin down sample
12. Enrichment by PCR

12.1. Prepare the PCR reaction mixture according to the instructions on the Illumina calculation worksheet.
12.2. The total reaction volume is 50µl.
12.3. Amplify the DNA by using the following PCR protocol:
a. 30 seconds at 98°C
b. 12 cycles of:
i. 10 seconds at 98°C
ii. 30 seconds at 65°C
iii. 30 seconds at 72°C
c. 5 minutes at 72°C
d. Hold at 4°C
12.4. Add 5 volumes of PBI buffer to 1 volume of the DNA from the previous section and gently mix.
12.5. Transfer 300µl of sample to a QIAquick column and centrifuge for 1 minute.
12.6. Pipette 750µl of Qiagen Buffer PE to each column.
12.7. Centrifuge columns at 13,000rpm for 1 minute.
12.8. Discard flow through.
12.9. Dry spin the columns for 1 minute.
12.10. Place columns into a clean, labeled 1.5ml tube.
12.11. Add 30µl of Qiagen EB buffer to each column.  
12.12. Allow columns to soak for 1minute.
12.13. Centrifuge columns at 13,000rpm for 1 minute.
13. Validate the Library & Determine DNA Concentration

a. Clean the Agilent Bioanalyzer’s Electrode Cartridge:
i. Open the lid of the Bioanalyzer.

ii. Undo the clip on the left side of the lid that holds the cartridge assembly into place.

iii. Remove the cartridge assembly by sliding it completely out towards you.

iv. Rotate the black plastic electrode cartridge holder counterclockwise 1/8 of a turn.

v. Carefully lift the electrode cartridge from the assembly.

vi. Wet a toothbrush with Sparkleen and then GENTLY brush the electrodes.  Use only a back and forth motion; DO NOT apply downward pressure to the electrodes.

vii. Rinse the electrode cartridge five times with Milli-Q water.

viii. Set the electrode cartridge (electrodes pointing up) on a Kimwipe to dry or use pressurized canned air.

b. Make sure that the Chip Priming Station is set up properly.
i. The base of the Chip Priming Station should be set to Notch C.

ii. The clip on the syringe should be set to the lowest setting.

iii. The syringe should be set to 1mL.
c. Unwrap a blue DNA Chip and place it in the Chip Priming Station.

d. Add 9µl of Gel-Dye mix directly to the bottom of the well marked 
[image: image2].
NOTE:  Pipette directly to the bottom of the well.  DO NOT pipette along the sides of the well.
NOTE:  Pipette slowly and carefully to avoid introducing air bubbles into the chip wells.
e. Lower the top of the Chip Priming Station until the top snaps into the base.

f. Depress the syringe plunger until it is held in place by the clip.  
g. Wait exactly 1 minute and then release the clip.

h. Wait 5 seconds and then slowly pull the syringe plunger back to the 1mL mark.

i. Release the snap at the front of the Chip Priming Station and raise the top from the base.

j. Pipette 9µl of Gel-Dye mix directly to the bottom of the two wells marked ‘G’.
k. Vortex the marker solution (green tube) briefly and pipette 5µl of the marker solution into each of the twelve sample wells that will have sample loaded and into the ladder well.

l. To each sample well not containing sample, pipette 6µl of marker solution into each well.

m. Vortex the ladder solution (yellow tube) briefly and pipette 1µl of the ladder solution into the ladder well.
n. Vortex each sample briefly and pipette 1µl of sample into the individual sample wells.  

NOTE:  Run each sample in duplicate.
o. Place the chip into the chip vortexer, and vortex at 2400rpm for 1 minute.
p. Reassemble the Cartridge Assembly and insert it into the Bioanalyzer:
i. Check to make sure that the electrode cartridge is dry.  If it is not dry, GENTLY dab it with a Kimwipe until dry.

ii. Fit the electrode cartridge into the assembly, fitting the two holes over the corresponding pins.

iii. Attach the black plastic electrode cartridge holder and rotate it clockwise 1/8 of a turn to hold the electrode cartridge into place.

iv. Slide the cartridge assembly into the Bioanalyzer, making sure that the clip on the left snaps into place.

q. Open the Bioanalyzer lid, place the chip into the Bioanalyzer, and close the lid.

NOTE:  Once the chip is loaded, start the run (Step 10w) within 5 minutes.
r. If the instrument software is not already open, double-click 2100 Expert on the desktop to open the Agilent Bioanalyzer 2100 Expert Software.

s. From the Contexts menu on the left side of the screen, select Instrument.

t. Click the Assays tab and select Electrophoresis ( dsDNA ( DNA 1000 Series II.

u. In the Data Acquisition Parameters section, select a number of samples to run equal to the number of DNA samples plus 1.  For example: If you are creating 4 libraries, you will set the number of samples to run as 5.  The fifth sample serves as a ladder.

v. Verify that all the status checkmarks are green and that a blue LabChip image appears in the upper-left corner of the screen, indicating that the instrument detects the presence of a chip.

w. Click Start.

x. After the instrument has started analyzing the chip, select Data from the Contexts menu on the left side of the screen.

y. Double-click on the title Sample 1 and type in the name of the DNA sample in Well #1.

z. Repeat Step 10y for all remaining DNA samples.
Reagent/Stock Preparation

Nebulization Buffer

1. TE (7.5ml from kit)

2. Glycerol (7.5ml)

3. Vortex well to mix
End Repair Mix

1. DNA sample (30µl)
2. Water (45µl)
3. T4 DNA ligase buffer with 10mM ATP – P/N 1000534 (10µl)
4. dNTP mix (4µl)
5. T4 DNA polymerase – P/N 1000514 (5µl)
6. Klenow DNA polymerase – P/N 1000515 (1µl)
7. T4 PNK (5µl)
Klenow Mix

1. DNA sample (32µl)
2. Klenow buffer (5µl)
3. dATP (10µl)
4. Klenow Fragment (3’ to 5’ exo minus) – P/N 1000536 (3µl)
The total volume of the solution should be 50µl
Adapter Ligation Mix

1. DNA sample (10µl)
2. DNA ligase buffer – P/N 1000523 (25µl)
3. Adapter oligo mix (10µl)
4. DNA ligase (5µl)
The total volume should be 50µl
PCR Reaction Mix

1. DNA (1µl)
2. Phusion DNA Polymerase (25µl)

3. PCR Primer 1.1 (1µl)

4. PCR Primer 2.1 (1µl)

5. Water (22µl)

Agilent DNA 1000 Gel-Dye Mix

1. Make sure that the DNA Dye Concentrate (blue tube) and the DNA Gel Matrix (red tube) have equilibrated to room temperature.

2. Vortex the DNA Dye Concentrate for 10 seconds.

3. Add 25mL of the DNA Dye Concentrate to a 500mL vial of DNA Gel Matrix.

4. Vortex the Gel-Dye Matrix for 10 seconds.

5. Transfer the contents of the vial to a spin filter (supplied with Agilent DNA 1000 kit).

6. Centrifuge for 10 minutes at 2240 x g.

7. Remove the filter from the vial and discard.

8. Label and date the vial of Gel-Dye mix.

9. Wrap the vial in aluminum foil to protect it from light.

10. Store the unused Gel-Dye mix at 4oC.

11. Discard the unused Gel-Dye Matrix after 1 month.

SOP Approval

	DEPARTMENT
	APPROVED BY
	DATE

	Lab Supervisor
	Shweta Deshpande
	04/21/2009


Appendix
CHANGE TRACKING

04/22/2009 – Version 2.0 Release

· Corrections to the 1.0 version SOP were made to reflect current lab practices. The DNA fragment selection size in section 11 (Gel Purify) was increase from 150-200bp to 300bp and from 350-600bp to 400-500bp.
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