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Summary PRINT  \* MERGEFORMAT 
This protocol describes the preparation of a multiple displacement amplified DNA sample into a normalized 300bp Illumina library that will be used for sequencing on the Illumina 1G Analyzer instrument. 

Materials & Reagents

	Materials/Reagents/Equipment


	Vendor


	Stock Number



	Disposables
	
	

	MinElute PCR Purification Kit (250)
	Qiagen
	28006

	15mL Polypropylene Conical Tube
	VWR
	62406-200

	0.2mL Tubes with Caps
	ISC Bioscience
	C-3328-1

	Covaris Micro Tube
	Covaris
	520052 or 520045

	Reliant Gels (1% SKG, TBE, EB, 8W)
	Lonza
	54903

	Reagents
	
	

	Genomic Sample Prep Kit, Box 1 (-20°C)
	New England Biolabs
	E6000S

	DNA 1000 LabChip
	Agilent
	5067-1504

	DNA High Sensitivity Kit
	Agilent
	5 ​0​6​7​-​4​6​2​6

	Duplex-Specific Nuclease Kit

         DSN Enzyme

         DSN Storage Buffer

         10X DSN Master Buffer

         2X DSN Stop Solution
	Axxora
	EVN-EA002-KI01

	Mineral Oil
	Sigma
	

	Advantage 2 Polymerase Mix

         50x Advantage 2 Polymerase Mix

         10x Advantage 2 PCR Buffer

         10x Advantage 2 SA PCR Buffer
	Clontech
	639201

	PE Y-Adapter Top
	EurofinsMWGOperon
	

	PE  Y-Adapter Bottom
	EurofinsMWGOperon
	

	PE PCR Primer 1.0
	IDT
	

	PE PCR Primer 2.0
	IDT
	

	Nuclease Free Water (500mL)
	Ambion
	9930

	100% Ethanol (200 proof)
	AAPER Alcohol (LBNL)
	111ACS200

	Ampure SPRI beads
	Agencourt
	00132

	
	
	

	Equipment
	
	

	PE Thermocycler (96-well Alpha)
	ABI
	

	BioAnalyzer 2100
	Agilent
	2100

	Microcentrifuge (1000 – 16000 RCF)
	Eppendorf
	5415-C

	Magnetic Particle Collector
	Dynal
	MPC-S

	LabQuake Rotator
	Termolyne
	400110


EH&S

JGI employee performing this procedure must wear a lab coat, gloves and safety glasses must be worn when performing this procedure.
Calibration Check

Instrument

NOTE: State how often this calibration check should be performed.

1. In order to be considered calibrated, the pipettes that are to be used in this procedure should have been calibrated within the last year.

Procedure
1. DNA Fragmentation (Sonication) and Purification
1.1. Obtain DNA samples

NOTE: Include a control, to verify the success of the normalization procedure for each sample set processed (ie. use Flavobacteria sp. MS024-2A MDA DNA (4043142) as control).

1.2. Sonicator Preparation
NOTE: Water bath should be filled to ‘5’ on the Run side marker. Proceed to fill the water bath with MilliQ H2O if it is not already filled.
a. Turn on the chiller underneath the bench and ensure that it is set to 4oC.

b. Turn on the Covaris sonicator instrument

c. Turn on the computer, and open the SONOLAB software from the desktop icon.

d. When the chiller has reached 4oC, press the button on the Covaris called “DEGAS”.  Allow the system to degas for at least 2 hours prior to running any samples.

NOTE:  Do not raise the acoustic assembly while the system is degassing.
1.3. DNA Sample Dilution
a. Determine the volume of DNA sample necessary to contain 3 g of DNA.  Transfer this volume, or 100 l (whichever is less), into a micro centrifuge tube.

b. To the DNA sample in Step 1.3.a, add enough TE Buffer for a final volume of 100 l.

c. Transfer the 100 l volume of DNA sample to the Covaris 100 l MicroTube by pipetting through the septum.

NOTE:  In order for the sonication to be most effective, it is necessary to pipette the appropriate volume precisely into the MicroTube.
d. Repeat step 1.3 for all remaining samples.
1.4. DNA Sonication
a. In the software window, click “OPEN”, then select the method for Illumina.
b. Check to make sure that the following settings are correct:
i. Duty Cycle:  10%
ii. Intensity:  5
iii. Cycles per Burst: 200
iv. Time per run:  3:00.
c. Insert the MicroTubes containing 100 l of sample into the MicroTube holder and record which sample is placed in each well of the holder.
d. Press the “LOAD” button on the software.
e. Hold the “DOOR” button on the Covaris and open the door.
f. Proceed to place the MicroTube holder into the space provided.
g. Close the Covaris door.
h. Click START.
i. When the sonication procedure is complete, open the sample port and remove the MicroTube holder from the Covaris.
j. Using the decrimping tool proceed to decrimp each sample tube.
k. Transfer the contents of each MicroTube to a labeled 1.5 ml tube.
1.5. Sonicator Shutdown
a. Click the “DEGAS” button on the Covaris to stop the degassing process.

b. Raise the acoustic assembly by pressing the “CHANGE BATH” button in the software.

c. Turn off the water chiller.

d. Shut down the Covaris instrument, the water chiller, and the SONOLAB software.

1.6. Purification of fragmented DNA

a. Add 500 l of Qiagen Buffer PBI to the 100 l of sonicated DNA and gently mix. 

b. Transfer all 600 l of the sample to a QIAquick column. 
c. Centrifuge columns at 13,000 rpm for 1 minute. Discard flow through. 
d. Add 750 l of Qiagen Buffer PE to each column. 
e. Centrifuge columns at 13,000 rpm for 1 minute. Discard flow through. 

f. Dry spin the columns for at 13,000 rpm for 1 minute. 

g. Place the column into a clean, labeled 1.5 ml tube. Add 30 l of Buffer EB to each column. 
h. Allow columns to soak for 1 minute. 

i. Centrifuge columns at 13,000 rpm for 1 minute. 

2. 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.
2.1. Mix the following cocktail:
	
	1x 
	4.5x

	Nuclease free water
	45
	202.5

	Phosphorylation Reaction Buffer
	10
	45

	Deoxynucleotide Solution Mix
	4
	18

	T4 DNA polymerase
	5
	22.5

	DNA Polymerase I, Large (Klenow) Fragment
	1
	4.5

	T4 Polynucleotide Kinase
	5
	22.5

	Total
	70 µl
	315 µl


2.2. Immediately mix well and individually transfer 70 µl of cocktail to each tube of library fragments from Step 1.6i. The total reaction volume is 100 l. 
2.3. Vortex, spin down, and incubate in the thermal cycler for 30 minutes at 20°C.
3. Purification of End Repair & Phosphorylated DNA
3.1 Add 500 l of Qiagen Buffer PBI to the 100 l of DNA from Step 2.3 and gently mix. 

3.2 Transfer all 600 l of the sample to a QIAquick column. 
3.3 Centrifuge columns at 13,000 rpm for 1 minute. Discard flow through. 
3.4 Add 750 l of Qiagen Buffer PE to each column. 
3.5 Centrifuge columns at 13,000 rpm for 1 minute. Discard flow through. 

3.6 Dry spin the columns for at 13,000 rpm for 1 minute. 

3.7 Place the column into a clean, labeled 1.5 ml tube. Add 32 l of Buffer EB to each column. 
3.8 Allow columns to soak for 1 minute. 

3.9 Centrifuge columns at 13,000 rpm for 1 minute. 

4. 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.
4.1. Mix the following cocktail:
	
	1x 
	4.5x

	NEBuffer 2 for Klenow Fragment
	5
	22.5

	dATP
	10
	45

	Klenow fragment
	3
	13.5

	Total
	18 µl
	81 µl


4.2. Immediately mix well and individually transfer 18 µl to each tube of library fragments from Step 3.9. The total reaction volume is 50 µl.
4.3. Vortex, spin down, and incubate in the thermal cycler for 30 minutes at 37°C.
5. Purification of Klenow exo- for dATP DNA
NOTE:  Before proceeding with column cleanup, acquire the reagents for an Agilent DNA 1000 LabChip run from 4oC storage. Ensure that the kit contains Gel-dye mix, markers (green tube), and ladder (yellow tube).  If there is no Gel-dye mix in the kit, it will need to be prepared as described in Reagent/Stock Preparation.  In that case, make sure that the kit contains Gel matrix (red tube), and Dye concentrate (blue tube).  Place all reagents in a drawer at room temperature, protected from light.
5.1. Add 250 l of Qiagen Buffer PBI to the 50 l of DNA from Step 4.3 and gently mix. 

5.2. Transfer all 300 l of the sample to a MinElute column. 
5.3. Centrifuge columns at 13,000 rpm for 1 minute. Discard flow through. 
5.4. Add 750 l of Qiagen Buffer PE to each column. 
5.5. Centrifuge columns at 13,000 rpm for 1 minute. Discard flow through. 

5.6. Dry spin the columns for at 13,000 rpm for 1 minute. 

5.7. Place the column into a clean, labeled 1.5 ml tube. Add 12 l of Buffer EB to each column. 
5.8. Allow columns to soak for 1 minute. 

5.9. Centrifuge columns at 13,000 rpm for 1 minute. 

6. Agilent Bioanalyzer DNA 1000 chip

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

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

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

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

e. Carefully lift the electrode cartridge from the assembly.

f. 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.

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

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

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

b. The clip on the syringe should be set to the LOWEST setting.

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

6.4. Add 9 µl 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.
6.5. Lower the top of the Chip Priming Station until the top snaps into the base.

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

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

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

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

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

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

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

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

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

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

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

6.17. 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.
6.18. If the instrument software is not already open, double-click 2100 Expert on the desktop to open the Agilent Bioanalyzer 2100 Expert Software.

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

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

6.21. 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.

6.22. 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.

6.23. Click Start.

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

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

6.26. Repeat Step 6.25 for all remaining DNA samples.

7. Ligation of Adapters

7.1. Mix the following cocktail:
	
	1x 
	4.5x

	Quick Ligation Reaction Buffer
	25
	112.5

	Adapter oligo (15uM)
	10
	45

	Quick T4 DNA Ligase
	5
	22.5

	Total
	40 µl
	180 µl


7.2. Immediately mix well and individually transfer 40 µl to each tube of library fragments from Step 5.9. The total reaction volume is 50 µl.
7.3. Vortex, spin down, and incubate in the thermal cycler for 15 minutes at 37°C.
8. Purification of Ligated DNA
8.1. Add 50 l of Qiagen Buffer EB to the 50 l of DNA from Step 7.3 to bring the total volume up to 100 l.
8.2. Add 85 l of AMPure SPRI bead solution to the sample (85%). Mix well and quick spin.  

 NOTE: Bead to sample ratio must be determined individually for each AMPure SPRI bead lot.  Use a ratio that eliminates all fragments under 100 bp. 
8.3. Incubate at room temperature for 5 minutes. 
8.4. Place tubes into a Magnetic Particle Collector (MPC) and let sit for 1 minute to pellet the beads. 
8.5. Remove and discard the supernatant. 
8.6.    Add 500 l of 70% Ethanol to the pelleted beads.

NOTE:  Do not remove the tube(s) of beads from the MPC during the ethanol wash steps.
8.7. Wait at least 30 seconds, then remove and discard the ethanol.
NOTE:  When aspirating supernatant from a solution containing immobilized beads, make sure the pipette tips are not touching the bottom of the tube wells.
8.8.  Repeat steps 8.6 and 8.7 for a second wash with 70% Ethanol.
8.9.  Remove tubes from the MPC and place them, opened, in the speed-vac for 1 minute.  
NOTE:  When beads are dry you will observe a “cracked” pattern in the bead pellet.  Do not proceed with elution until the beads are completely dry.
8.10. Add 15 l of Qiagen Buffer EB to each dried bead pellet.
8.11. Pipette and scrape the tubes for 10 seconds to resuspend the beads and elute the DNA.

8.12. Place tubes in the MPC and let sit for 1 minute to pellet the beads.
8.13. Transfer the SUPERNATENT to a fresh 1.5 ml tube. 

9. Agilent Bioanalyzer DNA High Sensitivity chip – run 1 l of sample 
9.1. Clean the Agilent Bioanalyzer’s Electrode Cartridge:
a. Open the lid of the Bioanalyzer.

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

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

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

e. Carefully lift the electrode cartridge from the assembly.

f. 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.

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

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

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

b. The clip on the syringe should be set to the LOWEST setting.

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

9.4. Add 9 µl 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.
9.5. Lower the top of the Chip Priming Station until the top snaps into the base.

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

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

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

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

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

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

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

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

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

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

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

9.17. 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.
9.18. If the instrument software is not already open, double-click 2100 Expert on the desktop to open the Agilent Bioanalyzer 2100 Expert Software.

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

9.20. Click the Assays tab and select Electrophoresis ( dsDNA ( DNA HS Series II.

9.21. 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.

9.22. 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.

9.23. Click Start.

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

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

9.26. Repeat Step 9.25 for all remaining DNA samples.

10. Normalization

NOTE:  Steps 10.1-10.10 should all be performed within the 5 hour incubation at 68°C. 
10.1. Quantify each sample using Qubit. For normalization, you will need approximately 300 ng of DNA in 6 l (a sample concentration of 50 ng/l). Add sample to a PCR tube.
NOTE:  If your concentration is too low, use the speed-vac to decrease the volume of your sample (a rate of ~1 l/min).
10.2. For each DNA sample of 6 l, add 2 l of 4X Hybridization buffer, for a total volume of 8 l. 
10.3. Overlay with one large drop of mineral oil to keep the volume from evaporating. 
10.4. Spin down in mini-centrifuge for 2 minutes to make sure the oil has separated well. DO NOT VORTEX. Make sure there are no bubbles. 
10.5. Run the following program in a thermocycler and incubate samples: 98°C for 3 minutes, then 68°C for 5 hours. 
10.6. Before the 5 hour mark, warm 10 l per sample of the 2X DSN Master Buffer at 68°C for 10 minutes (If you have 4 samples, warm 40 l, etc).
10.7. At the 5 hour mark, QUICKLY add 10l of warm 68°C-incubated 2X DSN Master Buffer to each sample, while the tubes are still in the thermocycler. 
10.8. Vortex and quick spin QUICKLY and put back at 68°C for 10 more minutes. 

NOTE: Do not remove the tubes from the PCR machine except for the time necessary to add preheated 2X DSN buffer.
10.9. Prepare the DSN and Storage Buffer mix in a 1:1 ratio: 1 l of DSN enzyme and 1l Storage Buffer, for a total of 2l of mix per reaction. 
10.10. Incubate DSN mix in the thermocycler at 68°C for 1-2 minutes. 
10.11. Add 2l of DSN+Storage Buffer mix to each sample. 
10.12. Vortex and quick spin. Put samples back at 68°C for 20 minutes.

NOTE: Do not remove the tubes from the PCR machine except for the time necessary to add DSN enzyme. When the tube is left at room temperature after DSN adding, non-specific digestion of secondary structures formed by ss-DNA may occur to decrease the normalization efficiency.
10.13. Add 20l of Stop Buffer to each sample (equal volume of Stop Buffer to reaction volume). The total volume should be 40l
10.14. Vortex and quick spin. Keep on ice or store at -20°C overnight. 

11. PCR Amplification 

11.1. While the sample is still frozen, remove the top layer of mineral oil that remains thawed.  Aliquot 20 l from each normalized DNA sample into a fresh, labeled strip of PCR tubes (Reserve 20 l for a second try in case of failure).
11.2. Make the following cocktail:
	
	1x 
	4.5x

	Phusion DNA pol.
	25
	112.5

	PCR primer 1.1(25uM)
	1
	4.5

	PCR primer 2.1(25uM)
	1
	4.5

	Water
	3
	13.5

	Total
	30 µl
	135 µl


11.3. Immediately mix well and individually transfer 30 µl to each tube of library fragments from Step 11.1. The total reaction volume is 50 µl.
11.4. Use 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. Purification of PCR Product
12.1. Add 250 l of Qiagen Buffer PBI to the 50 l of amplified DNA from Step 11.4 and gently mix. 

12.2. Transfer all 300 l of the sample to a MinElute column. 
12.3. Centrifuge columns at 13,000 rpm for 1 minute. Discard flow through. 
12.4. Add 750 l of Qiagen Buffer PE to each column. 
12.5. Centrifuge columns at 13,000 rpm for 1 minute. Discard flow through. 

12.6. Dry spin the columns for at 13,000 rpm for 1 minute. 

12.7. Place the column into a clean, labeled 1.5 ml tube. Add 15 l of Buffer EB to each column. 
12.8. Allow columns to soak for 1 minute. 

12.9. Centrifuge columns at 13,000 rpm for 1 minute.

13. Gel Purification and Size Selection
13.1. Prepare a Reliant precast gel (1% SKG, TBE, EB, 8W). 

13.2. Add 5 l of 1X loading dye to the 15 l of sample from Step 12.9. 
13.3. Load 15 l of the NEB 100 bp ladder into one lane of the gel. 
13.4. Load the entire sample into another lane of the gel, leaving at least 1 empty lane between ladder and sample. 
13.5. Run the gel at 120 V for 90 minutes. 

13.6. Place a clean piece of Saranwrap on the stage of the BioRad Imager. Place the gel on the Saranwrap and image the gel.  
13.7. Excise a region of gel with a clean scalpel.  The gel slice should contain fragments in the 300 bp region.
13.8. Weigh gel slice and add 3X volume of Buffer QG and 1X volume of isopropanol to each tube containing a gel slice.  If the slice weighs more than 400 mg then two QIAquick columns will have to be used.

NOTE: Make sure gel and QG buffer are at the bottom of tube. The isopropanol increases the yield of fragments smaller than 500 bp.

13.9. Incubate in thermomixer at 40oC shaking at 800 rpm 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 10 ll of 3M Sodium Acetate, pH5.  This rarely occurs.
13.10. Following the Qiagen protocol steps, add ~750µl sample to the Qiagen spin columns.  
13.11. Centrifuge columns at 13,000 rpm for 1 minute. Dump waste from bottom waste tube. If sample is more than 750µl, spin, dump, and repeat with remaining sample.

13.12. Add 750 µl of wash Buffer PE to each spin column. 

13.13. Centrifuge columns at 13,000 rpm for 1 minute.
13.14. Discard flow through.
13.15. Dry spin the columns for 1 minute.
13.16. To elute DNA, put spin columns in new, labeled 1.5-ml tubes and add 30 µl of Buffer EB. If two columns are used per sample elute each with 17 µl of Buffer EB so that the total elution volume is 30 µl.
13.17. Allow columns to soak for 1 minute.
13.18. Centrifuge columns at 13,000 rpm for 1 minute.
14. Validate the Library & Determine DNA Concentration Using DNA High Sensitivity chip

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

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

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

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

e. Carefully lift the electrode cartridge from the assembly.

f. 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.

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

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

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

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

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

14.4. Add 9 µl of Gel-Dye mix directly to the bottom of the well marked 
[image: image3].
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.
14.5. Lower the top of the Chip Priming Station until the top snaps into the base.

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

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

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

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

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

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

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

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

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

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

14.17. 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.
14.18. If the instrument software is not already open, double-click 2100 Expert on the desktop to open the Agilent Bioanalyzer 2100 Expert Software.

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

14.20. Click the Assays tab and select Electrophoresis ( dsDNA ( DNA HS Series II.

14.21. 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.

14.22. 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.

14.23. Click Start.

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

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

14.26. Repeat Step 14.25 for all remaining DNA samples.

15. LIMS entry forms

Once the library passes the following forms must be filled out in the Illumina database.  The forms are listed in order.  All information is mandatory on all forms except for the comments section.  Some of the information will be populated by the database once the barcode information has been entered.
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Make the 10nM working aliquot by diluting the calculated amount of PCR stock in Buffer EB. Place the labeled working aliquot tube into the “Illumina ready for qPCR” box located in the -80oC freezer for qPCR analysis. 

Reagent/Stock Preparation

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 25 µl of the DNA Dye Concentrate to a 500 µl 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 7200 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.
Agilent DNA HS Chip 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. Add 15 µl of the DNA Dye Concentrate to a 500 µl vial of DNA Gel Matrix.

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

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

5. Centrifuge for 10 minutes at 2240 x g.

6. Remove the filter from the vial and discard.

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

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

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

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

Prepare stock solution of annealed Solexa_1 and Solexa_2 adaptors
1. Order the below Oligos from EurofinsMWGOperon. They should be ordered in 50 nmol scale and HPLC purified. 
Top strand
[AminoC6]5’-ACACTCTTTCCCTACACGACGCTCTTCCGATCT-3’
Bottom strand
[phos]5’-GATCGGAAGAGCGGTTCAGCAGGAATGCCGAG-3’[AMC7-Q]
Dilute these Oligos to 100µM with TE.

2. Label a 1.5 eppendorf as Y-Adapter

3. In this tube add 25µl of the top strand and 25µl of the bottom strand.  Mix and spin briefly.

4. Using a pipette, transfer the 50µl volume into a pcr plate. 

5. Heat @ 95°C, for 5 minutes in thermocycler.
6. Switch machine off, anneal for 30-40 minutes while slowly cooling to room temperature

7. Store at -20°C until ready to use.
This is an SDS PAGE gel of the bottom, top and annealed Y-adapter.
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PE PCR Primer 1.0
5' AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATCT

PE PCR Primer 2.0
5' CAAGCAGAAGACGGCATACGAGATCGGTCTCGGCATTCCTGCTGAACCGCTCTTCCGATCT
Instrument Maintenance

Instrument
PE 9700 thermal cyclers are on a 6 month PM rotation.

Pipettes are on a 6 month PM rotation.

Troubleshooting

SOP Approval

	DEPARTMENT
	APPROVED BY
	DATE

	Lab Supervisor
	Shweta Deshpande
	02/16/2010


Appendix

G





G





G








PAGE  
21/21
\\Octopus\gentech\Single Cell Genomics\SOPs\Normalized Libraries\20100410 Illumina Normalized Library Creation SOP.doc



[image: image9.png]Tlumina Library Stock Creation Operator
Tumina Library Created

Tlumina Nebulization Kit Lot

Tlumina End Repair and Ligation Kit Lot
Qiagen PBL

Qiagen EB

Qiagen PE

Date Started

Library Stock Initial Vohme

(Brior to any dilution)

Library Stock Comments

[Selectuser]

&

| [Select Library]

[
[SelectKitLotID] v
[SelectKitLotID]
[SelectKitLotiD] v
[ 1

SelectKitLotD] v
[SelectKitLotiD] v

Create Library Stock




