HC70AL    SPRING  2004     PROFESSOR BOB GOLDBERG


WEEKS 7 & 8 (May 17-28, 2004)

IDENTIFYING AND VERIFYING A DNA POOL CONTAINING A KNOCKOUT LINE (ROUND 2) 

Purposes: 

1. To identify one of 9 DNA pools which are part of a super pool from which a   

     knockout line was identified during round ONE screening so that a SEED pool 

     corresponding to the DNA pool can be screened for a KNOCKOUT line. 

2. To verify that the same PCR fragment which was identified in the super pool (round 1) 

     is obtained in this round 2. 

Reference: University of Wisconsin - Madison Knockout Facility.

STRATEGY

I. Identifying a DNA pool CONTAINING A KNOCKOUT LINE

(Option) REAMPLIFYING PCR SOLUTIONS OF DNA POOLS AND/OR REORDER ROUND 2)

II. VERIFYING A CANDIDATE DNA POOL CONTAINING A KNOCKOUT LINE    

     A. REAMPLIFYING A CANDIDATE DNA POOL WITH 

GENE-SPECIFIC AND JL202 PRIMERS

     B. Gel-purifying PCR fragments
     C. Sequencing the purified PCR fragmentS with EITHER 

gene-specific OR JL202 primeR USING BIG DYE V. 3
     D. RETRIEVING AND ANALYZING DNA SEQUENCES
I. IDENTIFYING A DNA POOL CONTAINING A KNOCKOUT LINE

Purpose: To identify a DNA pool containing a knockout line for the gene of interest.

Reagents and Materials Needed:

· 10 PCR solutions (9 DNA pools + positive control)
· Agarose (Invitrogen)
· 250 mL Erlenmyer flasks
· 1X TAE buffer
· 1.5 mL microcentrifuge tubes and racks
· 1 kB Ladder (Invitrogen)
· 6X loading dye
· 10 mg/mL Ethidium bromide solution
· Gel electrophoresis system

· Power supply

· Gel document system (Bio-Rad)

PROCEDURE

1. Prepare 100 mL of 1% agarose gel in 1X TAE buffer as followings:

     a. Weigh out 1 g of agarose. Transfer agarose into a 250-mL Erlenmeyer flask.

     b. Add 100 mL of 1X TAE buffer.

     c. Microwave to melt agarose granules for at least 1.5 minutes.

     d. Swirl to ensure that agarose granules are completely melted. If not, repeat 

microwaving.

     e. Cool the agarose mixture in a 55oC waterbath for at least 30 minutes.

     f. Add 5 L of 10 mg/mL ethidium bromide solution. 

     g. Swirl to dissipate ethidium bromide in the agarose solution.

     h. Pour a gel on a gel cast with a comb of 20 teeth.

     i. Allow the agarose solution to solidify for 30 minutes.

2. Meanwhile, label 10 1.5-mL microcentrifuge tubes and set them on a rack for 

     microcentrifuge tube.

3. Pipet 10 L of 10 PCR solutions (Round 2) into each of 10 labeled tubes.

4. Add 2 L of 6X Loading dye to each tube.

5. Load PCR mixture prepared in steps 3 and 4 as well as 10 L of 50 ng/L diluted 

    1-kb DNA ladder solution on the 1% agarose gel.

6. Add 10 L of 10 mg/mL Ethidium bromide solution into the 1X TAE buffer at the 

    anode of the gel box.

6. Record a loading pattern of samples on the gel below:

7. Run the gel at 94-105 volts for 1-2 hours.

8. Stop the gel.

9. Take a picture of the gel using the Bio-Rad Gel Document system.

10. Analyze data [identifying DNA pool # containing the same size of PCR product as 

     the control (PCR solution #10)].

(Option: REAMPLIFYING PCR SOLUTIONS OF DNA POOLS AND/OR REORDER ROUND 2)

What would you do if the DNA pool could not be identified after running the gel in step I above?

You will perform step IIA (see below) and run the reamplified PCR solutions on the gel as in step I (see above).

Note: If the DNA pool could not be amplified, notify your Teaching Assistant so that he/she can request Madison Knockout Facility to repeat round 2 (DNA pool screen).

II. VERIFYING A CANDIDATE DNA POOL CONTAINING A KNOCKOUT LINE

Purpose: To confirm that a PCR product in a candidate DNA pool is the same PCR product that was identified from Round 1 (super pool) screening.

A. REAMPLIFYING A CANDIDATE DNA POOL WITH GENE-SPECIFIC AND JL202 PRIMERS

Reagents and Materials Needed:

· 10 PCR solutions (9 DNA pools + positive control)
· 12 M gene-specific Forward primers
· 12 M gene-specific Reverse primers
· 12 M JL202 primer
· Sterile water
· 10x Ex-Taq buffer
· dNTP mix
· Ex-Taq DNA polymerase (5 U/L)
· 1.5 mL microcentrifuge tubes and racks
· 0.2 mL PCR tubes and racks
· 1 kB Ladder (Invitrogen)
· 6X loading dye
· 10 mg/mL ethidium bromide solution
· Gel electrophoresis system

· Power supply

· Gel document system (Bio-Rad)

· PCR machine

· Gloves

· Ice buckets

· Microcentrifuge

· Filtered pipet tips

· Pipetman set (P10, P20, P100, P200)

PROCEDURE

1. Label 2 PCR tubes (DNA pool # and positive control X #) and put them on a PCR rack 

     sitting on ice.

2. Prepare a master mix for 5 PCR reactions [3 DNA pools (a candidate + its left and 

     right neighbors) + control + extra] in a 1.5 mL microcentrifuge tube sitting on ice

	Components
	1 reaction
	Master mix for 5 reactions

	DNA template

	1.0 L
	------

	Sterile water
	37.5 L
	187.5 L

	10x Ex-Taq buffer
	5.0 L
	25.0 L

	dNTP mix
	4.0 L
	20.0 L

	12 M Forward/Reverse primer
	1.0 L
	5.0 L

	12 M JL202 primer
	1.0 L
	5.0 L

	Ex-Taq DNA polymerase (5 U/L)
	0.5 L
	2.5 L

	Total Volume
	50.0 L
	245.0 L 


3. Vortex for the tube containing the master mix for 5 seconds. Spin the tube in a 

     microcentrifuge for 10 seconds to bring down droplets on wall of the tube. Put the 

     tube back on ice.

4. Pipet 49 L of the master mix into each of 4 PCR tubes.

5. Pipet 1 L
of DNA-pool and the control (PCR solution #10) solutions into the 

    appropriate PCR tubes. Pipet up and down five times to mix the content.

6. Add 1 L of 12 M gene-specific Forward primer (if the reverse primer is included 

     in the master mix) or 12 M gene-specific Reverse primer (if the Forward primer is  

     included in the master mix) to the control solution. 

     Note: this step servers as the positive control to evaluate whether PCR failure is due to

    missing some component(s) during preparation of the master mix.

7. Put the tubes on the wells of the PCR machine.

8. Perform PCR with the "KNOCKOUT" program with the following profile:

1 cycle of Hot start or 96oC for 7 minutes

36 cycles of 94oC, 15 seconds -> 65oC, 30 seconds -> 72oC, 2 minutes

1 cycle of 72oC, 4 minutes

      4oC, ∞

B. Gel-purifying PCR fragmentS
Purpose: To purify DNA (PCR product) from free nucleotides, primers, salt, and enzyme for downstream applications (such as, DNA-labeled probe synthesis, or sequencing reactions).

Reference: Qiagen QIAquick Gel Extraction protocol

Reagents and Materials Needed:
· QIAquick Gel Extraction Kit (Qiagen, Cat. # 28704)

· Isopropanol

· PCR solutions of super pools containing knockout lines

· 6X Loading dye

· 10 mg/mL Ethidium Bromide solution

· 1X TAE buffer

· Gel electrophoresis system and a power supply

· Razor blade

· 50 ºC water bath

· 1.5 mL microcentrifuge tubes

· Microcentrifuge

· Scale

PROCEDURE

1. Prepare a 1% agarose gel with a 20-tooth comb.

2. Add 6 L of 6X loading dye to each tube of PCR solutions.

3. Load the samples on the gel. Load 2 wells (20 - 30 L per well) for each solution.

4. Record loading pattern below:

5. Run the gel at 90-105 volts or as previous setting for 1.5 - 2 hours.

6. Take a picture of the gel.

7. Verify the presence of expected size PCR product.

8. Excise desired fragment from the DNA gel using a razor blade.  Place agarose slice in a 1.5 mL microfuge tube. Repeat this step for more than one DNA fragments.

9. Take a picture of the gel after removing excised agarose slice(s). This step serves as a record of DNA fragment(s) being collected.

10. Centrifuge the gel fragment for 1 minute. Estimate the gel volume in the microfuge tube using a scale. Note: 0.1 g of agarose slice is equivalent to 100 L.

11. Add 3 gel volumes of buffer QG to tube containing agarose slice. For example, if the agarose slice weighs 0.15 g, then its gel volume is 150 L. Therefore, add 450 L of buffer QG to the tube.

12. Incubate tube at 50oC in a water bath for 10 minutes or until the gel slice has dissolved.  To help dissolve gel, you may vortex the tube during incubation.  This step solubilizes the agarose completely. Make sure the color of the mixture is yellow. 

13. Add 1 gel volume of isopropanol to the mixture and mix by vortexing or inverting the tube.  This increases the yield of DNA fragments.  

14. Apply the mixture from step 6 to a spin column (purple).  Do NOT pipet more than 800 L of the mixture into the column.  If needed, steps 7 and 8 can be repeated.

15. Centrifuge the tube for 1 minute. 

16. Discard flow through in collection tube. This step allows DNA binding to the membrane.  Keep collection tube for use in steps 9, 10, and 11.

17. Add 500 L buffer QG to column and centrifuge for 1 minute.  Discard flow-through.  This step removes all traces of agarose.

18. Add 750 L buffer PE and let the tube stand for 2-5 minutes.  Centrifuge for 1 minute.  This step washes the column.

19. Discard flow-through and centrifuge 1 minute to remove all the ethanol from the column.

20. Place the column in a new microcentrifuge tube.  

21. Add 30 L of buffer EB to the center of the membrane.  Let the column sit for 1 minute, and then centrifuge for 1 minute.  This step elutes the DNA from the membrane.

22. DNA is in the microcentrifuge tube.

23. Determine DNA concentration using a Nanodrop spectrophotometer (measuring nucleic acids) or a DNA Fluorometer (measuring only DNA).

C. Sequencing the purified PCR fragmentS with EITHER 

gene-specific OR JL202 primeR USING BIG DYE V. 3
Purpose: To determine a sequence of a desired DNA fragment, such as cDNA insert or PCR product.

Reference: Perkin Elmer/Applied Biosystems

Reagents and Materials Needed:

· Applied Biosystems Big Dye v. 3 (Obtained from UCLA Sequencing Facility, 5th floor, Gonda Building)

· Dye Dilution Mix (Sigma, Cat. # S3938; also, obtained from UCLA Sequencing Facility, 5th floor, Gonda Building)

· 3 M Sequencing primers: JL202, Gene-specific Forward or Reverse primers

· Sterile water
· Applied Biosystems GeneAmp 9700 or BioRad MyCycler

· 0.2 mL PCR tubes or Strips of 8 tubes/strip

· PCR Rack

· Aerosol-barrier (or PCR) Pipet Tips

· Sequencing Reaction Purification Columns (Edge Biosystem) (can be bought directly from Edge Biosystem or Obtained from UCLA Sequencing Facility, 5th floor, Gonda Building)

PROCEDURE
This is a general set up of 20 L sequencing reactions in 0.2 mL PCR tubes. 

Note: If you set up sequencing reactions for multiple (at least 2) DNA templates that share the same primer, you should use the format of Master Mix (Mmix) solutions to minimize number of pipettings and mistakes of not adding some components in the reaction tubes resulting in negative results (see step 4 below for multiple DNA templates).

	
	1 Reaction

	DNA template *
	x L

	Sterile water
	y L 

	3 M Sequencing primer

	1 L

	Big Dye v. 3

	2 L

	Dye Dilution Mix (Sigma, S3938)
	2 L

	Total volume

	20 L


* Amount of DNA template depends on type of DNA:

· For PCR product, use the amount of DNA according to the following table (Taken from Perkin-Elmer Big Dye Protocol). Note: Use the maximum amount of DNA in the reaction if there is more than enough DNA available. For example, for PCR product of 200 - 500 bp, use 10 ng of DNA.

Table: Amount of DNA Used in PCR Sequencing Reactions Depending on Size of PCR Fragment

	Size of PCR Product (bp)
	Amount of DNA Used in Reactions

	100 - 200
	1 - 3 ng

	200 - 500
	3 - 10 ng

	500 - 1000
	5 - 20 ng

	1000 - 2000
	10 - 40 ng

	> 2000
	40 - 100 ng


1. Get ice from an icemaker.

2. Thaw out 10X Ex-Taq buffer, dNTP mix, and primer solutions.

3. Once the solutions are thawed out, keep them on ice.

	4. Prepare two master mixes for 3 reactions (1 DNA pool + 1 control + 1 extra) in two1.5 mL micro centrifuge tubes sitting on ice. Each master mix contains one type of sequencing primer (see below)


	ONE Reaction
	Mmix #1 (JL202 primer) (for 3 reactions)
	ONE Reaction
	Mmix #2 (Gene-specific primer) 
(for 3 reactions)


	3 M JL202 primer
	1 L
	  3 L
	-----
	-----


	3 M gene-specific primer
	-----
	-----
	1 L
	  3 L


	Big Dye v. 3
	2 L
	  6 L
	2 L
	  6 L


	Dye Dilution Mix
	2 L
	  6 L
	2 L
	  6 L


	Total volume
	5 L
	15 L
	5 L
	15 L



5. Label on the lids of four 0.2-mL PCR tubes as "DNA pool# and primer" and set tubes on a PCR rack sitting on ice.

6. Pipet all components for the reaction in PCR tubes (see below). Mix the content by pipetting up and down several times.
	
	DNA pool + JL202
	Control + JL202
	DNA pool + Gene-specific
	Control + Gene-specific

	DNA template
	L
	         L
	        L
	        L

	Sterile water
	       L
	        L
	        L
	        L

	JL202 primer mix
	    5 L
	     5 L
	      -----
	      -----

	Gene-specific Primer mix
	    -----
	     -----
	      5 L
	      5 L

	Total Volume
	    20 L
	     20 L
	     20 L
	     20 L


· 7.  Carry out cycling reaction using either Applied Biosystems GeneAmp 9700 

USER: <<pe>>

PROGRAM: Big Dye


The profile of the Big Dye program as: 

25 cycles of 96oC, 10 sec. --> 50oC, 5 sec. --> 60oC, 4 min. Followed by 4oC,∞


7. or BioRad MyCycler with a Big Dye protocol with the same profile as above.

8.  After the cycling reaction is finished, clean up sequencing reactions using Edge Biosystems spin columns (stored in the cold room) as following:

· Spin the pre-packed columns in a microcentrifuge at 3,000 rpm for 2 minutes at room temperature.

· Meanwhile, label a new set of 1.5 mL microcentrifuge tubes according to your reactions.

· Transfer the columns to new tubes. Note: Do not cut off the lids of these tubes.

· Pipet 20 L of sequencing reactions to appropriate columns.

· Spin the columns as in step a.

· Discard the columns into a waste container on your bench .
9.  Take the purified sequencing reactions to UCLA Sequencing Facility located on the 5th floor in Gonda Building. Note: Make sure to copy down the assigned file number  (example, # 5678), that is automatically given by the Facility, after you enter the samples into the Facility computer.

8. After one to two days, retrieve your sequences from the Sequencing Facility webpage.

D. RETRIEVING AND ANALYZING DNA SEQUENCES
Purpose: To verify that the DNA sequences obtained are EXACTLY the same as the ones obtained from super pool (round 1 screening).

1. From any computers in the lab, Log in to the UCLA  Sequencing Retrieval System via http://www.genetics.ucla.edu/webseq/

2. Enter in the USER NAME field: goldberg-r
3. Enter in the PASSWORD field: embryo
4. Find your sequence files by looking up the assigned file number and the name of the gene you are working on. 

Example: the assigned file number is 5677, and the gene of interest is AtMagonashi. You would see the following files:

5677 GOLDR_AtMagonashiFw_080.ab1 

5677 GOLDR_AtMagonashiTDNA_081.ab1

What are the annotations?

5677 = assigned file number; GOLDR = user name; AtMagonashiFw = sequence name obtained with the Forward sequencing primer, 080 = capillary position used in loading sequencing sample in the Sequencer ABI 7700 (Perkin-Elmer/Applied Biosystems); abi = ABI file format. Select "PROCESS INDIVIDUAL SEQUENCES" instead of "PROCESS COMPLETE SET OF 96 SEQUENCES".

5. Select sequences to be downloaded, and click "DOWNLOAD SELECTED" or click on "SEQUENCE FILE TO DOWNLOAD".

6. Select "SAVE TO DISK" and choose "THE DESKTOP".

7. Open the saved file using a SEQUENCE VIEWER PROGRAM (CHROMAS on Windows or EDITVIEW on Mac).

9. Copy DNA sequences to a Microsoft Word file. Note: Name the files according to the name of gene of interest (for example, AtMagonashi).

10. Process the DNA sequences by "BLASTN" and "BLASTX" searches, respectively. Note: Blast search may take a few minutes or longer to complete depending on how busy is the NCBI server in Washington D.C (i.e. how many sequences have been processed by the NCBI server at the fraction of time).

11. Determine if the DNA sequence corresponds to the gene of interest and locations of T-DNA insertion site on the gene of interest.
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