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6 Summary PRINT  \* MERGEFORMAT 
This protocol is for the subcloning of genomic DNA to create 3kb libraries. The starting material is generally genomic DNA and the finished products are subclones with an average length of 3 Kb that are ligated into pUC18 vector and transformed into ElectroMAX DH10B competent cells.
7 Materials and Reagents – Subcloning

	Materials/Reagents/Equipment


	Vendor


	Stock Number



	Disposables
	
	

	QIAquick Gel Extraction Kit (50)
	QIAGEN
	28704

	OR
	
	

	QIAquick Gel Extraction Kit (250)
	QIAGEN
	28706

	
	
	

	Reagents
	
	

	GenePure LE Agarose (Generates)
	ISC BioExpress
	E-3120-500

	50X TAE Buffer
	Invitrogen
	24710-030

	End-It DNA End Repair Kit
	Epicentre
	ER0720

	pUC18 SmaI / SAP
	Roche + JGI
	0885819 + JGI cut

	Glycerol
	Sigma
	G-6279

	Marker 2 
	MBI Fermentas
	SM0101

	Marker 4  (altered at JGI)
	MBI Fermentas
	SM0291

	Ultra Pure Ethidium Bromide (10mg/ml)
	Invitrogen
	15585011

	Phenol
	Sigma
	P4557

	Materials/Reagents/Equipment


	Vendor


	Stock Number



	Equipment
	
	

	Agarose gel box and two 13 teeth combs
	Owl
	D-14

	HydroShear
	Genomic Solutions
	JHSH000000-1

	Standard HydroShear Shearing Assembly
	Genomic Solutions
	JHSH204004

	HydroShear Syringe
	Genomic Solutions
	JHSH010002

	Hydroshear Wash Reagents:

0.2M HCl
	JGI QC Dept.
	

	0.2M NaOH
	JGI QC Dept
	

	TE Buffer pH8.0
	Ambion
	9849


8 Procedure – Subcloning 

NOTE: All reagents/stock solutions should be prepared prior to the start of the procedure.
1. Shearing
1.1 Remove genomic DNA from –800C freezer, and let thaw.

1.2 Vortex, and then spin isolated DNA for 5 min at 12,000rpm.

1.3 Pipette 3-5ug of genomic DNA into a new micro centrifuge tube (be careful to not take from bottom of tube). 

1.4 Remove end repair reagents from –200C. Confirm that the NEB Buffer 2 precipitant is fully dissolved before using.

1.5 Shear 100µl with the HydroShear from Gene Machines.   

1.6 Open the HydroShear program and set the shearing parameters as follows:

a. DNA volume = 100µl 

b. # of Cycles = 25 

c. Speed Code = 12 or 13 (qc each Hydroshear for size)

d. Wash Cycles: 3x with 0.2M HCl, 2x with 0.2M NaOH, 5x with TE.

1.7 After shearing, collect the sample(s) into 1.5ml microcentrifuge tube(s). Place each tube on ice immediately after shearing. The volume recovered after shearing should be approximately 95-105µl.

2. Agarose Gel Separation

2.1 Make one ~200 ml (almost to arch in between wells) 1% TAE agarose gel (1L gel contains 10 g agarose + ~20µl Ethidium Bromide (Carcinogen/Irritant) and final volume to 1L with 1X TAE).  Use 12 x 14 gel tray and one comb with small and large wells.
2.2 Add 10-20µl of a 1X loading dye to each sample tube.
2.3 Vortex & quick spin to collect.

2.4 Change buffer in gel box before use.

2.5 Load the end repaired product (~ 150ul) onto 1.0% TAE GenePure agarose gel (if wells are a little shallow and sample begins to overflow, stop loading sample).

2.6 Load 10-15µl of Marker 2 into the first well (small well).  Load 30ul of Marker 4 into 2nd well (large well).  Leave a blank small well between sample wells and marker wells.
2.7 Run for ~1.5 hours at 110-120V.  

2.8 Image gel on dark reader and save photo.

2.9 Place gel on dark reader.

1) NOTE:  Wear cool orange shades to visualize DNA.
2.10 Excise a gel fragment between Marker 4 band 4.2Kb and Marker 2 2.2 Kb.  Place the gel slice into its own well-labeled 2-ml microfuge tube. 
2.11 Image gel after band extractions and save photo.

3. Gel Purification Filter
3.1 Add 750µl of Buffer QG to each tube containing a gel slice, close top and mix by hand a few times by shaking back and forth. 

a. NOTE: Make sure gel and QG buffer are at the bottom of tube when done.

3.2 Incubate in heating block at 40oC shaking at 800rpm until gel is completely melted (~20 minutes) (half way through shake tube back and forth with hand to mix again to help dissolve gel quicker) [make sure gel is dissolved, must be yellow in color to have proper pH. If Pink, adjust pH with 10µl of 3M Sodium Acetate, pH5. This rarely occurs].

3.3 Following the Qiagen protocol steps, add the ~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.

3.4 Add 750µl of wash Buffer PE to each spin column. Let sit for 3-5 min. Spin for 1 minute at 13,000rpm. Dump waste from bottom waste tube.  

3.5 Respin for 1 minute at 13,000rpm to dry spin column.

3.6 To elute DNA, put spin columns in new, labeled 1.5-ml tubes and add 35µl of warm (50oC) Buffer EB. 

3.7 Let sit 3-5 minutes then spin for 1 minute at 13,000rpm.

3.8 Vortex & spin down sample.
4. Blunt End Repair

4.1 End repair ~34µl of each sheared sample in a microcentrifuge tube.

4.2 To each sample, add:                                    

	
	1X

	End-It Buffer
	5 µl

	10mM ATP’s
	5 µl

	2.5mM dNTP’s 
	5µl

	Enzyme Mix
	1 µl

	Total Volume
	50ul


*A well mixed cocktail of the above can be prepared (store on ice) and aliquoted if needed.  

4.3 Mix/vortex for ~3 sec.

4.4 Quick spin. 

4.5 Allow the reaction to proceed at room temperature (on bench top) for 40 minutes.

4.6 After 40 minutes, heat inactivate the tubes in a hot block at 70oC for 15 minutes, then cool at 4oC (on ice) for 5 minutes.  Store @ -20 oC overnight if needed.

5. Agarose Gel Separation

5.1 Make one ~200 ml (almost to arch in between wells) 1% TAE agarose gel (1L gel contains 10 g agarose + ~20µl Ethidium Bromide (Carcinogen/Irritant) and final volume to 1L with 1X TAE).  Use 12 x 14 gel tray and one comb with small and large wells.

5.2 Add 10-20µl of a 1X loading dye to each sample tube.

5.3 Vortex & quick spin to collect.

5.4 Change buffer in gel box before use.

5.5 Load the end repaired product (~ 150ul) onto 1.0% TAE GenePure agarose gel (if wells are a little shallow and sample begins to overflow, stop loading sample).

5.6 Load 10-15µl of Marker 2 into the first well (small well).  Load 30ul of Marker 4 into 2nd well (large well).  Leave a blank small well between sample wells and marker wells.
5.7 Run for ~2 hours at 110-120V.  

5.8 Image gel on dark reader and save photo.

5.9 Place gel on dark reader.

a. NOTE:  Wear cool orange shades to visualize DNA.
5.10 Excise a gel fragment between Marker 4 bands 4.2Kb and 2.7 Kb, and a second slice between Marker 4 2.7kb and Marker 2 2.3kb, using a clean razor blade.  The thinner the band, the more consistent the insert size will be. Put each slice into its own well-labeled 2-ml microfuge tube. 
5.11 Image gel after band extractions and save photo.

6. Gel Purification Filter
6.1 Add 750µl of Buffer QG to each tube containing a gel slice, close top and mix by hand a few times by shaking back and forth. 

1) NOTE: Make sure gel and QG buffer are at the bottom of tube when done.

6.2 Incubate in heating block at 40oC shaking at 800rpm until gel is completely melted (~20 minutes) (half way through shake tube back and forth with hand to mix again to help dissolve gel quicker) [make sure gel is dissolved, must be yellow in color to have proper pH. If Pink, adjust pH with 10µl of 3M Sodium Acetate, pH5. This rarely occurs].

6.3 Following the Qiagen protocol steps, add the ~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.

6.4 Add 750µl of wash Buffer PE to each spin column. Let sit for 3-5 min. Spin for 1 minute at 13,000rpm. Dump waste from bottom waste tube.  

6.5 Respin for 1 minute at 13,000rpm to dry spin column.

6.6 To elute DNA, put spin columns in new, labeled 1.5-ml tubes and add 50µl of warm (50oC) Buffer EB. Adjust the elution volume based upon the intensity of the DNA excised, elute with greater than 30ul.

6.7 Let sit 3-5 minutes then spin for 1 minute at 13,000rpm.

6.8 Vortex & spin down sample.

7. Vector Ligation (Overnight)
7.1 Make up pUC/10X/ H20/T4 ligation cocktail:

	
	1X

	pUC
	1.0 µl

	Purified Insert (~100-300ng)
	12.0 µl

	10X Buffer
	3.0 µl

	Nuclease free H20
	11.6 µl

	T4 DNA ligase
	2.4 µl

	Total Volume:
	30.0 µl


** Make master mix if needed, keep on ice.

7.2 Add 12µl (~100-300ng) of the purified DNA to the bottom of a clean, well-labeled 1.5-ml tube.  

7.3 Aliquot 18.0µl of ligation cocktail to the bottom of the tube.  

7.4 Mix well (quick, light vortex or flick a few times) and quick spin to collect.

7.5 Incubate overnight at 16(C
8. Phenol: Chloroform: Isoamyl Alcohol Extraction
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NOTE:  Extraction should be done in hood wearing safety goggles.  Waste should be disposed of in a separate designated container.

8.1 Pre-spin phase lock tubes for 2 minutes at 14,000rpm.  Spin enough for 2 extractions. 

8.2 Bring up sample volume to 50µl with T0.1E.
8.3 Add 50µl of room temperature phenol: chloroform: isoamyl alcohol to sample. 

8.4 Mix the sample.  DO NOT VORTEX!!

8.5 Add the sample to well-labeled phase lock tubes. 

8.6 Spin the tubes for 5 minutes at 14,000rpm.

8.7 Carefully, pull off (top) aqueous layer into new pre-spun phase lock tube (avoid touching the waxy layer during transfer).
9. Chloroform: Isoamyl Alcohol Extraction
NOTE:  Extraction should be done in hood wearing safety goggles.  Waste should be disposed of in a separate designated container.

9.1 Add 50µl of room temperature chloroform: isoamyl alcohol to sample. 

9.2 Spin the tubes for 5 minutes at 14,000rpm.

9.3 Carefully, pull off (top) aqueous layer into a new pre-spun phase lock tube (avoid touching the waxy layer during transfer).
10. Ethanol Precipitation

10.1 Add 1/10 volume 3M Sodium Acetate, 1.5µl pellet paint, and 2.5 volumes of room temp 100% ethanol.

10.2 Mix well (quick vortex), quick spin to collect.

10.3 Place at -80(C for at least 30 minutes. 

10.4 Pre-chill microcentrifuge to 40C (this takes at least 15 min).

10.5 Spin at 4(C for 20 minutes at 13,500rpm.

10.6 Dump off the supernatant and discard.

a. NOTE: Be careful not to disrupt/lose the faint pink pellet.
10.7 Wash the pellet with 200µl of 70% ethanol (cold).

10.8 Vortex.
10.9 Spin at 4(C for 3-5 minutes at 13,500rpm.

10.10 Pull off supernatant with pipet. Be careful not to disrupt/lose the faint pink pellet. 

10.11 Dry pellet in speed vacuum for 5 minutes using no heat.

10.12 Resuspend pellet in 20µl T0.1E.

10.13 Place at 25(C for 5 minutes to fully resuspend pellet (at the half way point, vortex lightly or flick to help with resuspension).

10.14 Vortex for 3 seconds and quick spin sample to collect sample.

10.15 Transform immediately or store at -200C.

9 Materials and Reagents – Transformation

	Materials/Reagents/Equipment


	Vendor


	Stock Number



	Disposables
	
	

	Gene Pulse Cuvette 0.1 cm electrode gap
	BioRad
	165-2089

	Falcon 14 ml Polypropylene Tube
	Becton Dickinson
	352059

	Cryogenic Vial
	Corning
	430289

	LB Carb 150 X-gal Plates
	Teknova
	L4940

	
	
	

	Reagents
	
	

	ElectroMAX DH10B Cells  (box of 5 x 100 µl ea.)
	Invitrogen
	18290015

	SOC Medium
	Teknova
	S1640

	SOC Medium
	Invitrogen
	Supplied with comp cells

	Equipment
	
	

	Gene Pulser II
	BioRad
	-

	Pulse Controller Plus
	BioRad
	-


10 Procedure – Transformation (Electro) 

1. Equipment Settings (BioRad Pulse Controller):

· Low range:  200

· High range: ( (not used)

· Capacitance:  25

· Voltage:  1.8 kV

2. Transformation
2.1 Place on ice: one well-labeled Eppendorf tube and cuvette for each sample being transformed. 
2.2 Thaw ElectroMax DH10B competent cells on ice (each tube contains 100µl, enough for 2 reactions).  Discard unused cells-DO NOT refreeze!

2.3 To the appropriately well-labeled, cold Eppendorf tube; add 1µl of ligation product.

2.4 Once thawed, mix competent cells by swirling with pipette tip a few times.

2.5 Add 50µl eDH10B competent cells to the Eppendorf tube.

2.6 Mix by swirling the ligation and competent cells together with pipette tip a few times.

2.7 Transfer solution to the bottom groove of COLD cuvette and tap on tabletop a few times to settle solution to the bottom (must see even levels of cells on each side of the cuvette without bubbles).

2.8 Electroporate at 1.8 kV.

2.9 Transfer cell solution immediately to 950µl of SOC in a 14ml falcon tube at room temperature (make sure SOC is clear, i.e. no growth). 

Important! Transfer electroporation within 10 seconds. 
2.10 Rinse cuvette with 50µl of the same SOC mixture to which you just added the cells. 

2.11 Incubate within rotating wheel at 37 oC for 1 hour.

2.12 After incubation, place on ice (no more than one hour) until ready to plate on agar plates.

3. Plating

3.1 Plating with Beads:
a. Refer to the “Plating QC SOP” for details.
11 Materials and Reagents – PCR QC

	Materials/Reagents/Equipment


	Vendor


	Stock Number



	Disposables
	
	

	96-well PCR plate
	USA Scientific
	1402-9708

	
	
	

	Reagents
	
	

	Taq DNA Polymerase (10KU)
	Amersham Biosciences
	27-0799-63

	10X PCR Buffer
	Amersham Biosciences
	-

	10mM dNTP mix
	MBI Fermentas
	R0192

	pUC-F primer (CTTTACACTTTATGCTTCC)
	IDT or Operon or your favorite
	-

	pUC-R primer (GCAAGGCGATTAAGTTGG)
	IDT or Operon or your favorite
	-

	
	
	

	FailSafe PCR System (Enzyme mix for high GC)
	Epicentre
	FS99250

	 (choose 2x Buffer K)
	Epicentre
	FSP995K

	
	
	

	Equipment
	
	

	GeneAmp PCR System 9700
	Perkin Elmer (Applied Biosystems)
	-


12 Procedure – PCR for QC of Library Insert Size

1. Method 1:  Standard 3 Kb PCR QC
1.1 Make up the following PCR master mix for each sample (x120 for a 96-well plate):  Keep plate on ice.

	
	1X
	120X

	Nuclease free H2O
	16.85 µl
	2022.00 µl

	10X PCR Buffer
	2.00 µl
	240.00 µl

	10mM dNTP (MBI)
	0.40 µl
	48.00 µl

	pUC-F primer (10 pmol/µl)
	0.28 µl
	33.60 µl

	pUC-R primer (10 pmol/µl)
	0.28 µl
	33.60 µl

	Taq (Amersham)
	0.28 µl
	33.60 µl

	Total Volume:
	20.09 µl
	2410.8 µl


1.2 Dispense 20µl of the PCR mix into each well needed of the PCR plate. Keep plate on ice.

1.3 Spin down the plate.

1.4 Make a visual check to make sure all of the wells have mix in them.

1.5 Using pipette tips only, pick 48 colonies per library into their own well. Be careful of your well location and of contamination.  Mix tips in cocktail well.

1.6 Quick spin plate. 

1.7 Set up a PE 9700 with the following colony PCR program (This is a 3 hr 15 min protocol): 

94 oC – 4 min.

94 oC – 30 sec.
       

55 oC – 30 sec.
         35 cycles

68 oC – *2 min.

4 oC – Hold

       

 (*modify with 5 sec. added on to each cycle for the 68 oC elongation step.)

1.8 Add 10µl of 1X loading dye (must be faint so the PCR bands are not hidden) to PCR plate.

1.9 Vortex & spin down plate to collect.

1.10 Load 15µl of sample onto 1% agarose gel containing Ethidium Bromide (Carcinogen/Irritant)  and save the remaining sample for later use if gel fails.  Leave a well empty between libraries for loading 5µl of marker 2.

1.11 Run for ~ 30 min at 120V.

1.12 Image gel and check for inserts ~ 3kb.

1.13 Discard the gel in the appropriately labeled waste. 

2. Method 2:  High GC PCR QC
2.1 Set up a PE 9700 with the following colony PCR program (overnight run):

980C - 3 min.




980C - 40 sec.

580C – 30 sec.
         10 cycles

720C – 3 min. 




980C – 40 sec.

580C – 30 sec.
         25 cycles

720C – 3 min*. 

40C – Hold




         (*modify with 5 sec. added on to each cycle for the 720C elongation step)

2.2 Pick 48 colonies (with pipette tip) into 96-well PCR plate with 5-7µl of H2O in each well.

2.3 Seal plate, vortex gently, and quick spin.

2.4 Incubate at 950C for 5 minutes on PCR 9700, remove and cool on ice for 5 minutes.

2.5 Spin plate for 5 minutes at 4,000rpm.

2.6 Transfer 2µl from the top of well, avoiding pellet, to a new PCR plate.

2.7 Spin down new plate and check that all wells have sample.

2.8 Make up the following PCR master mix for each sample (x120 for a 96-well plate): Keep on ice.

	
	1X
	120X

	Nuclease free H20
	6.6 µl
	792 µl

	2x pre-mix Buffer K
	10.0 µl
	1200 µl

	pUC-F primer  (10pmol/µl)
	0.2 µl
	24 µl

	pUC-R primer (10pmol/µl)
	0.2 µl
	24 µl

	FailSafe Enzyme mix
	1.0 µl
	120 µl

	Total Volume:
	18.0 µl
	2260 µl


2.9 Aliquot 18µl of PCR cocktail (from step 2.6) into the desired number of wells of a new 96-well PCR plate. (Keep on Ice).

2.10 Seal plate and cycle on PE 9700 using conditions in Step 2.1.  (It takes ~ 6 hrs)

2.11 Add 10µl of loading dye to PCR plate.

2.12 Mix and quick spin down plate.

2.13 Load 15µl of sample onto a 1% agarose gel containing Ethidium Bromide (Carcinogen/Irritant) with Marker 2.

NOTE: Save the remaining to use in case there is a problem with the QC gel. Can discard after gel is imaged.

2.14 Run for ~ 30 min at 120kV.

2.15 Image gel and check for inserts ~ 3 Kb. 

2.16 Save image.

13 Reagent/Stock Preparation

80% Glycerol Stock Solution
40ul 100% Glycerol (pipette slowly)

10ul Nuclease-free H20
Autoclave

6X Loading Dye
75ml 100% glycerol

125ml Nuclease free H20

0.05g Bromphenol Blue
0.05g Xylene Cyanole FF

1X Loading Dye
400ml Nuclease-free H20
100ml 100% glycerol

100ml 6X loading dye

1X TAE Buffer

To make 20 liters:

400ml 50X TAE Buffer

19.6L Milli-Q H2O

14 SOP Approval

	DEPARTMENT
	APPROVED BY
	DATE

	Lab Supervisor
	Shweta Deshpande
	03/31/09

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


15 Appendix
CHANGE TRACKING

03/17/2009 – PCN 009 Sanger PICK 2009.03.17
· The introduction of a new SOP for Plating QC is referenced in the Transformation (step 3) section of this protocol. The new Plating QC SOP  describes methods for plating transformation stocks onto bioassay trays to a target of 1400 colonies per tray
· 
AUDIT TRACKING
6/07/04 – 6/15/04 – Tijana Glavina and Jamie Jett performed an audit between 9:30AM (6/07) – 10:30AM (6/15). The user was Doug Smith.

�Please summary of changes here
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