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Summary PRINT  \* MERGEFORMAT 
This protocol describes the preparation of a whole genome DNA sample into an sstDNA library suitable for amplification using the 454 emPCR Kit and for being sequenced on the 454 Genome Sequencer FLX Instrument.  
Materials & Reagents
	Materials/Reagents/Equipment


	Vendor


	Stock Number



	Disposables
	
	

	MiniElute PCR Purification Kit (250)
	Qiagen
	28006

	DNA 1000 LabChip
	Agilent
	5065-4449

	RNA 6000 Pico LabChip
	Agilent
	5065-4473

	15mL Polypropylene Conical Tube
	VWR
	62406-200

	
	
	

	1.7mL Microcentrifuge Tubes
	ISC Bioscience
	C-3360-1

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

	Tips (P2, P10, P20)
	Rainin
	RT-L10F

	Tips (P100, P200)
	Rainin
	RT-L200F

	Tips (P1000)
	Rainin
	RT-L1000F

	
	
	

	
	
	

	Reagents
	
	

	Titanium Library Prep Kit - Nebulizers:
 Stopper (10)
Millipore Filter (10)
 Condenser Tube (10)

 Nebulizing Cup (10)
	Roche
	04 852 265 001

	Titanium Library Prep Kit - Enzymes and Adaptors:
10X Polishing Buffer (1 tube)

BSA (1 tube)

ATP (1 tube)

dNTPs  (1 tube)

T4 PNK (1 tube)

T4 DNA Polymerase  (1 tube)

2X Ligase Buffer  (1 tube)

10X Fill-In Polymerase Buffer  (1 tube)

Fill-In Polymerase  (1 tube)

Adaptors  (1 tube)

Water, Molecular Biology Grade  (1 tube)
	Roche
	04 852 265 001

	Titanium Library Prep Kit - Buffers:
TE Buffer (1 bottle)

Nebulization Buffer (1 bottle)

2X Binding Buffer (1 bottle)

Library Wash Buffer (1 bottle)
	Roche
	04 852 265 001

	Titanium Library Prep Kit - Immobilization Beads

        (1 tube)
	Roche
	04 852 265 001

	NaOH (1N)
	  Sigma
	S2770

	Acetic Acid (Glacial, 500mL)
	Sigma
	A-6283

	RNA Ladder (150 ng/ul)
	Ambion
	7152

	Nuclease Free Water (500mL)
	Ambion
	9930

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

	Pure Bright Germicidal Bleach
	Monahan Paper Company
	775011

	Milli-Q Water
	Millipore Milli-Q System
	

	Ampure SPRI beads
	Agencourt
	00132

	1X TAE buffer
	
	

	100 bp ladder DNA
	
	

	EtBr
	
	

	
	
	

	
	
	

	
	
	

	Equipment
	
	

	Ventilation Hood (Vented to the Exterior)
	JGI
	Room 119

	PE Thermocycler (96-well Alpha)
	ABI
	

	BioAnalyzer
	Agilent
	2100

	Compressed Nitrogen – Research Grade 5.0
	
	

	Microcentrifuge (1000 – 16000 RCF)
	Eppendorf
	5415-C

	Magnetic Particle Collector
	Dynal
	MPC-S

	Pipettes (P2, P10, P20, P100, P200, P1000)
	Rainin
	RL-2, 10, 20, 200, 1000

	Bottle (500mL)
	Fisher
	06-423-3C

	LabQuake Rotator
	Termolyne
	400110


EH&S

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

Instrument
1. At this time there are no daily calibration checks.  Preventative maintenance is to be performed every six months for pipettes and PE thermocyclers.

2. For any PE thermocycler errors, place an Instrumentation Request.

3. 
4. 
Procedure

NOTE: All reagents/stock solutions should be prepared prior to the start of the procedure.
1. DNA Fragmentation (Nebulization) and Purification 
1.1. Obtain DNA Samples estimated - 5-10 min
a. Obtain the appropriate DNA samples from the storage box labeled 454 or 454 Box 2, depending on the project, on the third shelf of the -80oC cabinet in Room 459.  

NOTE:  The samples should be labeled to indicate that they contain approximately 5 µg of genomic DNA.  If a sample contains less than 3 µg of genomic DNA, do not continue with nebulization (Step 1).
NOTE:  Following a wipe down with 10% bleach and subsequent 70% EtOH, library construction may be performed on the standard lab bench with the exception of the nebulization steps, (step 1.4)
1.2. Nebulizer Assembly estimated - 5-10 min
a. Remove the necessary number of nebulizer packages (one for each DNA sample), an equal number of individually wrapped condenser tubes, and a bag of snap caps from the 454 Nebulizer Kit.

b. Insert a black stopper in the top of each Nebulizer, then insert a blue Millipore filter into the black stopper.  Black stopper must be securely inserted into nebulizer top to ensure excessive sample is not lost(See Figure 1a.)
c. Unscrew the blue lid from each Nebulizer and affix the Nebulizer Condenser Tube to the bottom of the Nebulizer lid.  (See Figure 1b.)
NOTE:  Make sure that the condenser tube is seated firmly over the small nub towards the top of the blue lid.
d. Screw the Nebulizer lid back onto the Nebulizer cup.
e. If doing multiple libraries, label each nebulizer with the library name.
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    Figure 1a:  Nebulizer Assembly with vented stopper.
Figure 1b: Nebulizer Condenser Tube Attached
1.3. DNA Sample Dilution estimated - 5-10 min
NOTE:  Avoid cross-contamination.  Perform all the steps of Step 1.3 for one DNA sample and then make sure that the sample vials are closed before manipulating a subsequent sample.
a. To the DNA sample obtained in Step 1.1, add enough TE Buffer to reach a final volume of 100μl.  If the obtained DNA sample volume is greater than 100μl, follow a precipitation/ concentration procedure safely!
b. Add 500μl of Nebulization Buffer, and pipette up and down several times to mix.
c. Unscrew the lid of the Nebulizer and transfer the sample to the bottom of the cup.
d. Screw the lid back on the Nebulizer.
1.4. DNA Nebulization estimated time - 10-15 min
a. Transfer the Nebulizers containing sample to Room 119.
b. Make sure the regulators on the Nitrogen tank are set to the proper settings:

i. Place the Test Nebulizer into the Nebulizer holder.  Make sure that the Nebulizer fits securely and that the top of the holder is roughly level when the nebulizer is sitting on the surface of the hood.  (See Figure 2a.)
ii. Attach the end of the Test Nebulizer tubing with the rubber adapter to the Gas Inlet Port of the Nebulizer.

iii. Attach the other end of the Nebulizer tubing to the tube connected to the nitrogen tank.

iv. Make sure the needle valve on the cylinder is closed.  (See Figure 2b.)
v. Turn the Inlet Knob on the Pressure Regulator counterclockwise until the needles on the regulator show that it is pressurized.

NOTE:  If the needles do not demonstrate pressure, indicating that the cylinder is empty, stop the procedure and contact Instrumentation to change the gas cylinder. 
NOTE:  The Outlet Pressure Regulator should show an outlet pressure of about 50psi.  If the outlet pressure is higher than 100psi, disconnect the tubing from the nebulizer, open the needle valve to bleed off the over-pressurized gas and turn the outlet regulator knob counterclockwise to lower the outlet pressure.  Close the needle valve, reconnect the tubing to the nebulizer, and continue below.
vi. Open the needle valve to allow nitrogen to flow to the test Nebulizer.

vii. Adjust the Outlet Regulator Knob, if necessary, to obtain an outlet pressure of 30 psi.

viii. Close the needle valve.

ix. Remove the test tubing from the Test Nebulizer.

x. Remove the Test Nebulizer from the Nebulizer holder.  Set the Nebulizer holder aside, you will not use this again.
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         Figure 2a:  Assembled Nebulizer in Holder

 Figure 2b: Nitrogen Cylinder Pressure Regulators

c. 
d. 
e. Connect the remaining rubber adapter on the Nebulizer tubing to the Nebulizer’s gas inlet port.

f. Place the Nebulizer into the externally vented hood.

g. Connect the loose end of the Nebulizer tubing to the nitrogen tank.

h. Open the needle valve to allow nitrogen to flow to the Nebulizer for exactly 1 minute.  
i. After 1 minute of nebulization, close the needle valve to turn off the nitrogen gas flow.
j. Allow the pressure to normalize, and remove the Nebulizer tubing at the Nebulizer port.  
k. Discard the tubing and the other remaining Nebulizer accessories except for the Nebulizer holder.
l. Repeat Steps 1.4.c-k for any remaining DNA samples.
m. When done with the nitrogen, tighten the inlet knob of the gas cylinder clockwise.
n. Open the needle valve to allow remaining nitrogen in the pressure regulator to escape and then close the needle valve.
1.5. Collection of the Fragmented DNA - 5-10 min

a. Return the Nebulized DNA samples to work bench. 

b. Bring Nebulizers to table top centrifuge.

c. Place Nebulizers in centrifuge spin buckets padded with kimwipes and quick spin the samples to 500 rpm and turn off, to collect sample in bottom of nebulizer.
d. Carefully unscrew the Nebulizer top. 

e. If necessary, using a pipette, retain as much sample from the Nebulizer top.

f. 
g. 
1.6. Purification of Fragmented DNA - 15-20 min
a. For each DNA sample, obtain and label two Qiagen MinElute columns.

b. Add 2.5mL of Qiagen Buffer PBI to the sample in the Nebulizer and swirl to mix.

c. Rinse the sides of the Nebulizer cup and tubing with the Buffer PBI/sample mixture.

d. Transfer 750µl of sample to each of the two room temperature MiniElute columns.

e. Centrifuge the columns at 14,000rpm for 1 minute.

f. Discard flowthrough.
g. Repeat Steps 1.6.c-f until all sample has been loaded onto columns.

h. Pipette 750µl of Qiagen Buffer PE to each column.

i. Centrifuge the columns at 14,000rpm for 1 minute.

j. Discard flowthrough.
k. Dry spin the columns at 14,000rpm for 1 minute.

l. Rotate the columns 180( and then centrifuge them for an additional minute.  

m. Place one column for each sample into a clean, labeled 1.5mL tube.  Save the other column for Step 1.6.q in order to combine both elutions.
n. 
o. Add 10µl of Qiagen Buffer EB to each column.

NOTE:  Apply Buffer EB directly to the surface of the packed column.  Do not pipette the liquid down the purple plastic side.
p. Allow the columns to soak for 1 minute at room temperature.

q. Centrifuge the assembled columns and tubes at 14,000rpm for 1 minute. 

r. Repeat Steps 1.6.n-p using the same 1.5mL tube for the second column of the same sample.

s. 
t. 
u. Repeat Steps 1.6a-q for each library/DNA sample for a total of 20 ul.
1.7. DNA Agarose Gel Cut size selection

a. Preparing Agarose Gel and run buffer - estimated time 30-45 min
i. Make a 1.0% GTG SeaKem agarose TAE mini gel with 9 wells, 5 small and 4 large.

ii. Stir 200ml 1X TAE with 2.0g agarose and microwave until completely melted, stir on stirplate until slightly warm then add 10ul EtBr.
iii. Pour 1X TAE buffer to fill line of gel tank. 
b. Running and cutting Agarose Gel – estimated time 1.5 hours – 2hours (gel run time is down time)
i. Submerge solidified gel in TAE run buffer in tank, and remove comb.  

ii. Add 10ul of 6X loading dye to each sample, vortex to mix.
iii. Load Samples in large wells and 100bp ladder in small wells of gel.  
iv. Run gel 1.5 hours at 140V.

v. Image gel using dark reader settings on Fluor-S multi imager.

vi. Extract gel slice cut between 500-800bp using a disposable scalpel.  Place gel slice in 2ml tubes.  Cut gel slice into quarters using scalpel.
c. Gel purification – estimated time 25-30 min
NOTE: Remove the reagents for an Agilent DNA 7500 LabChip run from the 4oC deli in Room 457.  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 at room temperature, protected from light.
i. Use one Qiaquick column per library to purify gel slices. 
1. Add 1200ul of QG buffer to each gel slice.  
2. Vortex to aid in dissolving agarose.  Do not use heat to dissolve gel slices.  May take in excess of ten minutes.
3. Add 750ul of dissolved QG solution to Qiaquick column.

4. Spin 1min at 14,000rpm.  
5. Discard flow through.

6. Proceed with additional 500 ul QG wash as suggested in kit manual.
7. Spin 1min at 14,000rpm.

8. Discard flow through.
9. Add 750 ul of PE to each tube, let stand 2-5 minutes.

10. Spin 1min at 14,000rpm. 
11. Discard flow through. 
12. Dry spin for 1min at 14,000rpm.  Flip tubes 180 degrees and spin for an additional minute to completely remove EtOH.

13. Elute with 24ul of room temperature EB.   Let stand 1 minute before spinning down.
1.8. Break – You may take a 5-10 minute break following gel purification should you need one.
1.9. Run 1µl of the Pooled Nebulized Material on a BioAnalyzer DNA 7500 LabChip –estimated time
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 (See Figure 3a.):
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 highest setting.

iii. The syringe should be set to 1mL.
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Figure 3a:  Chip Priming Station with DNA Chip

              Figure 3b: Syringe Held in Place by Clip
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: image7].
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.  (See Figure 3b.)
g. Wait exactly 30 seconds 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 plus one additional well 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 and into the last well that contains the marker solution but no sample.

n. Vortex each sample briefly and pipette 1µl of sample into the individual sample wells.


o. 
p. Place the chip into the chip vortexer, and vortex at 2400rpm for 1 minute.
q. 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.

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

NOTE:  Once the chip is loaded, start the run (Step 1.8.w) within 5 minutes.
s. If the instrument software is not already open, double-click 2100 Expert on the desktop to open the Agilent Bioanalyzer 2100 Expert Software.

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

u. Click the Assays tab and select Electrophoresis ( dsDNA ( DNA 7500 Series II.

v. 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.

w. 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.

x. Click Start.

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

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

aa. Repeat Step 1.8.y for all remaining DNA samples, as well as for the water blank.

1.10. Clean Up the Area Around the Agilent Bioanalyzer
a. When the chip has completed its run, remove the LabChip from the Bioanalyzer and discard it in the autoclave trash.

b. Pipette 350µl of nuclease-free water into any of the holes of the clear Electrode Cleaner Chip.
c. Place the Electrode Cleaner Chip into the Bioanalyzer, close the lid, and let it sit for 30 seconds.

d. Open the lid and let the electrodes dry for 30 seconds.

e. Remove the Electrode Cleaner Chip from the Bioanalyzer.  Pipette out and discard the water from the chip.

f. Close the lid of the Bioanalyzer.

1.11. Verify the Size of the dsDNA Fragments.

a. From the Contexts menu in the 2100 Expert Software, select Data.

b. Click on the first sample to select the electropherogram.

c. Verify that the two marker peaks have been correctly assigned by the software.

d. The peak of the sample DNA should be a gradual peak centered between 500 and 800 base pairs.

e. Record the value of the center of the peak (in base pairs) for each DNA sample.

NOTE:  If any aspects of the automatic chip data analysis are sub-optimal (e.g. incorrect assignment of marker peaks, incorrect assignment of ladder peaks, peak heights below threshold values, etc.), contact appropriate personnel to determine whether the data can be salvaged or whether the chip needs to be re-run.
1.12. Break while chip is running.

1.13. Fragment End Polishing and Purification – estimated time 35-45 min
NOTE:  T4 DNA Polymerase (red tube) in the -20°C freezer during Steps 2 through 6.  All other reagents in the Library Creation Kit should be thawed and kept on ice.
a. For each DNA library, add the following reagents, in the order indicated to the DNA library sample tube*:

~23μl Purified, Nebulized DNA Fragments (from Step 1.7.c.4.)

5μl 10X Polishing Buffer (red tube)

5μl BSA (yellow tube)

5μl ATP (blue tube)

2μl dNTPs (purple tube)

5μl T4 PNK (green tube)

5μl T4 DNA polymerase (red tube)

50μl Final Volume

*NOTE: If processing multiple samples, make a Master Mix of the above reaction, adding reagents in the same order as listed above.  KEEP ON ICE.

· 
1.14. Mix well by vortexing.
1.15. Place Sample onto PE 9700 Thermocycler
a. Run the thermocycler program: 15-12c, 15-25c.

i. End Polish reaction incubates 15 minutes at 12°C and then 15 minutes at 25°C.
1.16. Break while sample is on thermocycler.
1.17. Purification of Polished DNA Fragments Estimated time 10-15 min
a. For each sample, obtain and label 1 Qiagen MiniElute column.

b. Centrifuge the end-polished samples briefly to force all liquid to the bottom of the tubes.

c. 
d. Add 250µl of Buffer PBI to each tube and pipette up and down to mix.

e. Transfer the entire ~300µl of each sample to its corresponding room temperature MiniElute column.

f. Centrifuge the column at 14,000rpm for 1 minute.

g. Discard flowthrough.

h. Pipette 750µl of Qiagen Buffer PE into each column.

i. Centrifuge the columns at 14,000rpm for 1 minute.

j. Discard flowthrough.
k. Dry spin the columns at 14,000rpm for 1 minute.

l. Rotate the columns 180( and then centrifuge them for an additional 30 seconds.

m. Place the columns into clean, labeled 1.5mL tubes.

n. Add 10µl  of Qiagen Buffer EB to each column.

NOTE:  Apply Buffer EB directly to the surface of the packed column.  Do not pipette the liquid down the purple plastic side.
o. Allow the columns to soak at room temperature for 1 minute.

p. Centrifuge the columns into clean 1.5mL Eppendorf tubes at 14,000rpm for 1 minute. 
2. Break – At this point you may store your sample at -20C and proceed with the remainder of this SOP the following day.

3. Adaptor Ligation - Estimated time 20-25min
3.1. In an Eppendorf tube, add the following reagents in the order indicated:

~10μl Nebulized, Polished DNA Fragments (from Step 2.4.o)

20μl 2X Ligase Buffer (orange tube)

5μl Adaptors (brown tube)

5μl Ligase (black tube)

40μl Total Volume
3.2. Mix well.
3.3. Place Samples onto PE 9700 Thermocycler
a. Run the thermocycler program: 15-25c.

i. Adapter Ligation Reaction incubates at 25°C for 15 minutes.
b. Use this time to prepare the Library Immobilization Beads (Steps 5.1-5.8).
3.4. Purification of DNA Fragments with Adaptors –estimated time 15-20min
a. For each sample, obtain and label 1 Qiagen MiniElute column.

b. Centrifuge the adapter-ligated samples briefly to force all liquid to the bottom of the tubes.

c. 
d. Add 200µl of Buffer PBI to each tube and pipette up and down to mix.

e. Transfer the entire ~240µl of each sample to its corresponding room temperature MiniElute column.

f. Centrifuge the columns at 14,000rpm for 1 minute.

g. Discard flowthrough.

h. Pipette 750µl of Qiagen Buffer PE to each column.

i. Centrifuge the columns at 14,000rpm for 1 minute.

j. Discard flowthrough.
k. Dry spin the columns at 14,000rpm for 1 minute.

l. Rotate the columns 180( and then centrifuge them for an additional 30 seconds.

m. Place the columns into clean, labeled 1.5mL tubes.

n. Add 100µl of Qiagen Buffer EB to each column.

NOTE:  Apply Buffer EB directly to the surface of the packed column.  Do not pipette the liquid down the purple plastic side.
o. Allow the columns to soak for 1 minute.
p. Centrifuge the columns at 14,000rpm for 1 minute.
4. Small Fragment Removal - Estimated time 20-25min
4.1. Small Fragment Removal with Ampure SPRI Beads

a. To each 100µl sample from Step 3.4.m, add 70µl of Ampure SPRI Bead Solution.

b. Vortex to mix.

c. Incubate on a LabQuake rotator for 5 minutes at room temperature.

d. Place the tubes in a Magnetic Particle Collector (MPC) and let sit for 1 minute to pellet the beads.

e. Remove and discard the supernatant.

f. Add 500µl of 70% Ethanol to the bead pellets.

NOTE:  DO NOT remove the tube(s) of beads from the MPC during the Ethanol wash steps.
g. Wait at least 30 seconds and then remove and discard the Ethanol.

h. Repeat Steps 4.1.f-g for a second wash with 70% Ethanol.

i. Remove the tubes from the MPC and place on a dry 37oC heat block with the lids open.

j. Let the beads dry completely ~10-15 minutes.

k. Add 25µl of Qiagen Buffer EB to each dried bead pellet.

l. Vortex the tubes for 10 seconds to elute the DNA from the beads.

m. Place the tubes in the MPC and let sit for 1 minute to pellet the beads.

n. 
5. Library Immobilization – estimated time 30-40 mins
5.1. Vortex the Library Immobilization Beads for 10 seconds to resuspend.

5.2. For each sample, transfer 50μl of the Library Immobilization Beads to a fresh 1.5mL tube.

5.3. Place the aliquots of the Library Immobilization Beads on a Magnetic Particle Collector (MPC), and let them sit for 1 minute in order to pellet the beads.

5.4. Remove and discard the buffer without disturbing the bead pellet.

5.5. Remove the aliquots from the MPC and wash the beads with 100μl of 2X Library Binding Buffer.

5.6. Repeat Steps 5.3 through 5.5 to wash the beads a second time.

5.7. Repeat Steps 5.3 and 5.4 to remove the buffer from the second wash. 
5.8. Resuspend the beads in 25μl of 2X Library Binding Buffer.  Return to Step 3.4.a.
5.9. Add eluted 25ul of ampure bead treated DNA from Step 4.1.m to 25ul of library immobilization beads.
5.10. Mix well and place on a LabQuake rotator at room temperature (+15 to +25°C) for 20 minutes.

5.11. Place the aliquots of Library Immobilization Beads on a Magnetic Particle Collector (MPC), and let them sit for 1 minute to pellet.

5.12. Remove and discard the buffer without disturbing the bead pellet.

5.13. Remove the aliquots from the MPC and wash the beads with 100μl of Library Wash Buffer.

5.14. Repeat steps 5.11 through 5.13 to wash the beads a second time.

5.15. Repeat steps 5.11 and 5.12 to remove the buffer from the second wash.

5.16. Prepare the Fill-in Reaction and resuspend the beads with the fill-in reaction solution (Step 5.1).
6. Fill-In Reaction - estimated time 25-30 mins
6.1. Add the following reagents to each tube of immobilized beads in the order indicated and mix:

40μl Molecular Biology Grade Water (clear tube)
5μl 10X Fill-In Polymerase Buffer (pink tube)
2μl dNTPs (purple tube)
3μl Fill-in Polymerase (clear tube)
50μl Total Volume
NOTE: If processing multiple samples, make a Master Mix of the above reaction, adding reagents in the same order as listed above.  KEEP ON ICE.

· 
6.2. 
6.3. 
6.4. Place Sample onto PE 9700 Thermocycler
a. Run the thermocycler program: 20-37c.

i. Fill-in reaction incubates at 37°C for 20 minutes.

NOTE:  During the fill-in reaction, go to Room 459 to remove the reagents for an Agilent RNA Pico 6000 LabChip Run (see Step 8) from the 4oC deli. Ensure that the kit contains a 65µl aliquot of Filtered Gel Matrix, Dye Concentrate (blue tube), Markers (green tube), and Conditioning Solution (white tube).  If there is no Gel Matrix aliquot in the kit, it will need to be prepared as described in Reagent/Stock Preparation.  Also, remove a 3µl aliquot of RNA ladder from the -80oC cabinet in Room 458.  Place all reagents at room temperature protected from light.
6.5. Place the fill-in reaction samples on a Magnetic Particle Collector (MPC), and let them sit for 1 minute to pellet.

6.6. Remove and discard the buffer without disturbing the bead pellet.

6.7. Remove the aliquots from the MPC and wash the beads with 100μl of Library Wash Buffer.

6.8. Repeat Steps 6.3 through 6.5 to wash the beads a second time.

6.9. Repeat steps 6.3 and 6.4 to remove the buffer from the second wash.
7. Single-Stranded Template DNA (sstDNA) Library Isolation – estimated time 15-20 min 
7.1. For each sample, prepare the Neutralization Solution by mixing 500μl of Qiagen Buffer PBI and 3.8μl of 20% Acetic Acid in a 1.5mL tube.
7.2. Add 50μl of Melt Solution to each tube of washed library-carrying beads.

7.3. Vortex well for five seconds.

7.4. Place the tubes on an MPC and let sit for 1 minute to pellet the beads.

7.5. Carefully remove and transfer the SUPERNATANT to the freshly-prepared Neutralization Solution.  Be careful not to disturb the bead pellet when transferring the supernatant.
7.6. Repeat Steps 7.2 to 7.5 for a total of two 50μl Melt Solution bead washes (pooled together into the same tube of Neutralization Solution).

7.7. Purification of Neutralized sstDNA Library

a. For each sample, obtain and label 1 Qiagen MiniElute column.
b. Transfer the entire ~603.8μl of each sample to its corresponding room temperature MiniElute column.

c. Centrifuge the columns at 14,000rpm for 1 minute.

d. Discard flowthrough.

e. Pipette 750μl of Qiagen Buffer PE to each column.

f. Centrifuge the columns at 14,000rpm for 1 minute.

g. Discard flowthrough.
h. Repeat steps 7.7e-g for a total of 2 Buffer PE washes.
i. Dry spin the columns at 14,000rpm for 1 minute.

j. Rotate the columns 180( and then centrifuge for an additional 30 seconds.

k. Place columns into clean, labeled 1.5mL tubes.

l. Add 15μl of TE buffer to each column.

NOTE:  Apply TE buffer directly to the surface of the packed column.  Do not pipette the liquid down the purple plastic side.
m. Allow the columns to soak for 1 minute.

n. Centrifuge the columns into clean 1.5mL Eppendorf tubes at 14,000rpm for 1 minute. 

8. Assess the Quality of the Library(-ies) – estimated time 40-50 min
8.1. Run 1μl of the Library on an RNA Pico 6000 LabChip in Duplicate
NOTE:  Remove the Library Creation dedicated lab coat and leave it in Room 414B.  Use ordinary PPE during Step 7.
a. Vortex the solution of Dye Concentrate (blue tube) for 10 seconds and spin it down briefly.

b. Add 1μl of Dye Concentrate to a 65μl aliquot of Filtered Gel Matrix.

c. Vortex the Gel-Dye solution for 10 seconds.

d. Centrifuge the Gel-Dye solution for 10 minutes at 13,000 x g.
e. 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.

f. 
i. 
ii. 
iii. 
iv. 
v. 
vi. 
vii. 
viii. 
g. Make sure that the Chip Priming Station is set up properly (See Figure 4a.):
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 highest setting.

iii. The syringe should be set to 1mL.
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Figure 4a:  Chip Priming Station with DNA Chip

     Figure 4b: Syringe Held in Place by Clip
h. Unwrap a green RNA chip and place it in the Chip Priming Station.

i. Add 9µl of Gel-Dye mix directly to the bottom of the well marked 
[image: image10].
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.
j. Lower the top of the Chip Priming Station until the top snaps into the base.

k. Depress the syringe plunger until it is held in place by the clip.  (See Figure 4b.)
l. Wait exactly 30 seconds and then release the clip.

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

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

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

p. Pipette 9µl of Conditioning Solution (white tube) into the well marked ‘CS’.

q. Vortex the marker solution (green tube) briefly and pipette 5µl of marker solution into each of the eleven sample wells that will have sample loaded plus one additional well and into the ladder well.
r. To each sample well not containing sample, pipette 6µl of marker solution into each well.

s. Vortex the ladder solution  briefly and pipette 1µl of the ladder solution into the ladder well and into the last well that contains the marker solution but no sample.
t. Vortex each sample briefly and pipette 1µl of sample into the individual sample wells.

NOTE:  Run ssDNA library samples in duplicate.  Put 1µl of the first sample into both Wells 1 and 2, 1µl of the second sample into both Wells 3 and 4, and so on.
u. 
v. Place the chip into the chip vortexer and vortex at 2400rpm for 1 minute.

w. 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.

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

NOTE:  Once the chip is loaded, start the run (Step 7.1.bb) within 5 minutes.
y. If the instrument software is not already open, double-click 2100 Expert on the desktop to open the Agilent Bioanalyzer 2100 Expert Software.

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

aa. Click the Assays tab and select Electrophoresis ( RNA ( mRNA Pico Series II.

ab. 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 and running them on the chip in duplicate, you will set the number of samples to run as 9.  The ninth sample serves as a water blank.

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

ad. Click Start.

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

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

ag. Repeat Step 7.1.dd for all remaining DNA samples as well as for the water blank.

8.2. Clean Up the Area Around the Agilent Bioanalyzer
a. When the chip has completed its run, remove the LabChip from the Bioanalyzer and discard it in the autoclave trash.

b. Pipette 350µl of nuclease-free water into any of the holes of the clear Electrode Cleaner Chip.
c. Place the Electrode Cleaner Chip into the Bioanalyzer, close the lid, and let it sit for 30 seconds.

d. Open the lid and let the electrodes dry for 30 seconds.

e. Remove the Electrode Cleaner Chip from the Bioanalyzer.  Pipette out and discard the water from the chip.

f. Close the lid of the Bioanalyzer.
8.3. Quantitate sstDNA library by fluorometry using Ribogreen Assay and Turner Systems Fluorometer

a. Prepare 1X TE by diluting 20X TE concentrate

i. Add 1ml TE20X to 19ml nuclease free ddH2O in a 50ml conical tube.  Mix well by vortexing.
b. Prepare working concentration of Ribogreen dye by diluting dye concentrate 200X.

i. Add 2ul dye concentrate to 398ul 1X TE in a 1.5ml conical tube.  Mix well by vortexing.
c. Prepare working concentration of RNA standard  that will create a range encapsulating your alleged library concentrations as determined above by bioanalyzer RNA picochip data by diluting  RNA standard concentrate 400X.

i. Add 1ul of RNA standard (100ng/ul) to 399ul 1X TE in a 1.5ml conical tube.  This creates a 250pg/ul RNA standard.  Mix well by vortexing.

d. Dilute your library samples to fall within your standard curve points.

i. For example if you library concentration as determined by the bioanalyzer RNA picochip was 2000pg/ul, choosing a 50X dilution would place the sample within the standard curve: 0 (blank) and 250pg/ul standard.

ii. Add 1ul of your library sample to 49 ul of 1X TE in a 1.5ml conical tube.  Mix well by vortexing.

e. Prepare the following glass cuvettes:

	Cuvette
	Blank
	250pg/ul Standard
	Library 1
	Library 2
	Library 3
	Library 4 
	etc

	 
	30 ul Dye
	30 ul Dye
	30 ul Dye
	30 ul Dye
	30 ul Dye
	30 ul Dye
	 

	 
	30ul TE 1X
	30 ul 250pg/ul standard
	30 ul 50X Library 1 dilution
	30 ul 50X Library 2 dilution
	30 ul 50X Library 3 dilution
	30 ul 50X Library 4 dilution
	 


f. Turn on the Turner Systems Fluoremeter by pushing the on/off button.
g. Push the Std/Val button to set up calibration using your two prepared standards (blank and 250pg/ul in this case), verify that the blue filter is selected on the LCD screen, press Enter.

h. Using the up and down arrows adjust the std quantity to 250 and press Enter.

i. Press Cal.  Place your blank cuvette in the reader.  Close the lid.  Press Enter.  Remove the cuvette from the reader after it has taken the blank measurement.  

j. Place your standard cuvette in the reader.  Close the lid.  Press Enter.  Press Read to verify the concentration of  the standard.  It should read something close to 250.  Remove the cuvette from the reader after it finishes reading.  

k. Place your first sample cuvette in the reader and press Read.  Record fluorometer measurements for each sample.  Continue to measure the concentration for each library sample.

l. 
m. 
n. 
o. 
p. 
q. 
8.4. Assess the Quality of the sstDNA Library

a. The average fragment size should be between 500 and 800bp.
b. The total DNA yield should be >10ng.
c.  There should be no visible dimer peak.

8.5. LIMS
a. Fill out Library Stock Creation form
i. Go to Venonat ( 454 Sequencing ( Library Stock Creation Form.

ii. Fill out the form to calculate the library’s concentration and the dilution needed to make an immediate working aliquot.
iii. 


iv. No dilution of the concentrated library stock is necessary.  Change the default “Volume of TE Buffer Used to Dilute Library Stock” (Defaults to the Library Stock pre dilution volume) field setting of 13ul to 0ul TE.
b. Fill out Working Aliquot Creation Form

i. Go to Venonat -> 454 Sequencing -> Working Aliquot Creation Form.
ii. Create a working aliquot at 2e6 molecules/ul using the Working Aliquot Creation form.  Set the “Desired Working aliquot Concentration” to 2e6, “Library Stock Volume to be Used” to 1ul, “Number of Working aliquots to make” to 1.  Make working aliquot as indicated by the form output. 
iii. Print the working aliquot labels.  
iv. Aliquot 50ul of this dilution into each tube of an 8-strip set of 0.2ml pcr tubes, cap and label.

c. Store Library Stock and Working Aliquots

i. Store the concentrated library  and working aliquots at -15 to -25°C in the most current box of LS_Titanium in the -20C freezer in 1xx.  Enter the sample in the 454 Freezer Sample Entry form.  
9. Clean the Library Creation Area

9.1. Spray the work bench, pipettes, the microcentrifuge, the centrifuge, the LabQuake rotator and the vortexer with 10% Bleach and wipe down.
9.2. Spray the work bench, pipettes, the microcentrifuge, the centrifuge, the LabQuake rotator and the vortexer with 70% EtOH and wipe down.
Safety Information

a. NaOH (1N):  Harmful if inhaled.  Harmful if exposed to skin or eyes.  Harmful if swallowed.  Corrosive to all tissues contacted.

b. Agilent DNA 7500, 1000, and RNA Pico:   Kit components contain DMSO.  Because the dye binds to nucleic acids, it should be treated as a potential mutagen and used with appropriate PPE.  Wear lab coat, gloves, and eye protection.

c. Acetic Acid, Glacial:  Flammable, Corrosive Acid.  Remove any ignition sources and work only in a well ventilated area.  Harmful if inhaled.  Harmful if exposed to skin or eyes.  Harmful if swallowed.  Corrosive to all tissues contacted.
Reagent/Stock Preparation

Agilent DNA 7500 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 25µL of the DNA Dye Concentrate to a 500µL 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 1500 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.

Melt Solution (300mL)

1. To a properly labeled 500mL bottle, add 262.5mL of Nuclease Free Water.
2. Add 37.5mL of 1N NaOH.
3. Place the cap on the bottle.

4. Swirl to mix.

5. Store at room temperature for up to 1 month.

20% Acetic Acid (1.5mL)

1. To a properly labeled 1.7mL microfuge tube, add 1.20mL of Nuclease Free Water

2. Take the tube of water to Room 459.
3. The Glacial Acetic Acid bottle is located in Room 459’s flammable cabinet.

4. Transfer the bottle of Glacial Acetic Acid to the ventilation hood.

5. Within the hood, add 300µl of Glacial Acetic Acid.
6. Close the cap of the microfuge tube.
7. Vortex to mix.

8. Store at room temperature for up to 1 month.
Agilent RNA 6000 Pico Gel-Dye Mix

1. Make sure the RNA Gel Matrix (red tube) has equilibrated to room temperature.

2. Pipette 550µl of RNA Gel Matrix into a spin filter (supplied with Agilent RNA Pico kit).

3. Centrifuge for 10 minutes at 1500 x g.

4. Remove the filter from the vial and discard.

5. Aliquot the filtered RNA Gel Matrix into 65µl aliquots (7 total aliquots) in 1.5mL microcentrifuge tubes.

6. Label and date the aliquots of RNA Gel Matrix.

7. Store the unused aliquots at 4oC, protected from light.

8. Discard the unused RNA Gel Matrix after 1 month.

RNA Ladder
1. Centrifuge the vial of RNA ladder briefly.
2. Transfer the entire 10µl  volume to a 0.2mL microcentrifuge tube.

3. Incubate the solution on a thermocycler for 2 min at 70oC.

4. Immediately transfer the tube to a bucket with ice.

5. Add 90µl of Nuclease Free Water.  Pipette up and down to mix.

6. Aliquot the RNA ladder into 2µl aliquots (50 total aliquots) in 0.2mL microcentrifuge tubes.

7. Store the unused aliquots in the -80°C cabinet in Room 458.

8. Thaw the aliquots on ice, when needed; do not allow the RNA ladder to be at room temperature for more than a few minutes before loading a chip.
9. Thawed aliquots do not need to be re-heat-denatured.

Instrument Maintenance

Instrument
PE 9700 thermocyclers are on a 6 month PM rotation.

Pipettes are on a 6 month PM rotation.

Troubleshooting

1.  If LIMS is down, this is how to calculate the library’s concentration:

Using the LabChip results (ng/μl), calculate the concentration equivalence in molecules/μl using the Excel spreadsheet “MoleculesCalculator”:
molecules/μl 
=
 (Sample conc; ng/μl) × (6.022 × 1023)
(328.3× 109) × (avg. fragment length; nt)
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