Genomic Southern Blot   by Kevin N. Rohmann 2/3/07
Preparing Samples for Gel
POSITIVE AND NEGATIVE PROBE CONTROLS


-cut probe plasmids with 2 restriction enzymes to pop out the probe insert


-get extract the probe template band

-do serial dilutions in order to be able to load 30pg of probe template / control lane on gel.


Ex: gel purified probe template DNA 50ng/ul = 50,000pg/ul


1ul DNA in 10ul ( 5000ng/ul


1ul of that in 10ul ( 500ng/ul


1ul of that in 10ul ( 50ng/ul    ( load 0.6ul / lane of gel

GENOMIC DNA


-want to run 10ug genomic DNA / lane 


-cut several aliquots of genomic DNA with different restriction enzymes

-ex: BamHI, EcoRI, HindIII 150 – 200Units of enzyme using enzyme appropriate buffer and BSA if needed.

-if genomic DNA has not already been RNase treated as part of the genomic DNA purification step add 2ul of RNase If / reaction tube (available from NEB). 

-incubate at 37°C overnight (or enzyme appropriate temperature).

The gel

-Pour a large (170ml) 20 comb gel made of 0.8% agarose in 1xTAE (just like a normal DNA gel). Add ethidium bromide as usual.

-Load samples leaving a blank lane between ladder and control or controls and genomic DNA.

-Use normal loading buffer, 1xTAE running buffer in the chamber + ethidium bromide.
-Load a positive (probe template) and negative (other sequence variant’s probe template) control.

-Load a lane of 1kb ladder / gel.

-Run gel @ 50V for a day (no more than 100V) or 15V overnight.

-Take a picture of the gel making sure there is a ruler in the picture so you can measure how far bands have traveled from the wells. The mold in the gel chamber we have conveniently has a ruler printed on it.

The blot

-MAKE SURE YOU REMEMBER WHICH SIDE IS UP. DNA IS AT THE BOTTOM SURFACE OF THE GEL ACCORDING TO ORIENTATION WHEN IT WAS LOADED.

-Perform washes in a pyrex casserole dish. For 2 x 170ml gels I use a 9x13inch casserole which uses 1L of solution / wash.
-Rinse the gel in distilled water.

-2x20 minute washes on slow shaker in Denaturation Solution.

-Rinse in distilled water.
-2x20 minute washes on slow shaker in Neutralization Solution.

-SET UP THE BLOT

-fill a 9x13inch pyrex casserole with 20xSSC (about 1L of 20xSSC fills the casserole and place a glass sheet across the top in a way that the liquid below can be accessed from the left and right of the glass.

-cut a large sheet of Whatman 3MM paper and place on top of glass sheet and bend edges so they hang down into 20xSSC from both sides. This will allow 20XSSC to wick up through the blot. Completely soak the Whatman paper in 20XSSC and use a 10ml disposable transfer pipette to roll out any bubbles between the paper and glass. YOU NEED TO ELIMINATE ALL BUBBLES BETWEEN LAYERS OF THE BLOT!

-Place the gel DNA SIDE UP (which is upside down from the way it was loaded) onto the piece of Whatman paper. Repeat rolling step to remove bubbles between gel and paper.

-Cut strips of saran wrap and fold them over several times. Arrange them along the four edges of the gel so SSC must wick up THROUGH the gel and not AROUND it along the edges.

-Cut a piece of nylon membrane so that it overlaps all edges of the gel by ~1cm. Wet in 20XSSC and place on top of the gel. Roll out any air bubbles between gel and membrane.

-Next cut 5 pieces of Whatman 3MM paper to the size of the membrane. Wet ~1/2 of the pieces in 20XSCC. Put the wet pieces down first one at a time on top of the membrane, rolling out bubbles after adding each layer. Then add the dry pieces.

-Next take large (~3inch) stack of single-fold paper towels and place them on top of the whatman paper.

-Finally, add a large text book on top to put weight on the blot.

-ALLOW TO TRANSFER OVERNIGHT. MAKE SURE THE BLOT STAYS WET!

-an alternative method is to take a 9x13inch pyrex casserole with 20xSSC and place a ~50 sheet stack of absorbant blot paper in the pyrex dish as the base and wick for the blot. 50 sheets should make the stack of paper come slightly above the top of the pyrex dish (this is what you are aiming for).

-moisten the stack of blot paper which will soak up a full liter to 20xSSC. Then pace a wet piece of whatman 3MM paper on top of the stack of blot paper so there is a smooth base for the blot. Roll out any bubbles between the Whatman paper and the blotting paper.

-set up the rest of the blot stack (gel DNA side up with saran wrap block around outer edge of gel, wet nylon membrane, 3 sheets of wet Whatman 3MM paper, 2 sheets of dry Whatman 3MM paper, a large stack of paper towels) as above.

-this method wicks better but uses a TON of 20xSSC (>2 liters).

-allow to transfer for 24 hrs.

-FINISHING THE BLOT


-Carefully take apart the blot stack until you get down to the gel and membrane.


-Carefully flip the two over without shifting them.

-With the gel side now facing up, use a pencil to make each well of the gel on the membrane. Cut a corner of the membrane to orient the membrane.

-Put the membrane on a sheet of Whatmann 3MM paper DNA side up.

-Put the membrane into the UV stratalinker DNA side up and push the auto button to crosslink the DNA to the membrane.

-The membrane can now be stored at room temperature between a couple of sheets of Whatman 3MM paper. Keep it in a drawer in the lab.

-Take the gel and rinse in 1xTAE with ethidium bromide to re-stain the gel.


-After ~15-30min soak, take a picture of the gel to evaluate the DNA transfer.

-You shouldn’t be able to see any ladder bands below a couple of kb in weight on the after picture of the gel. Most of the genomic DNA should have transferred completely except for heavy fragments around the well.

Making the probes

-Follow the directions provided in the Roche High Prime Kit.


-In brief add 25ng of probe template to a total volume of 11ul (with water).


-Denature DNA by boiling in a water bath for 10 minutes.


-chill quickly in an ice/water bath.


-add 4ul of well-mixed High Prime to the denatured DNA.


-add 5ul of 50uCi P32 dCTP


-mix and centrifuge briefly


-incubate for 10 minutes @ 37°C

-stop reaction by adding 2ul 0.2M EDTA (pH 8.0) and heating to 65°C for 10 minutes.

-Purify probes using the same spin columns used to purify P33 in situ probes.


-vortex column


-loosen cap by ¼ turn


-snap off bottom of column


-place column in 1.5ml tube


-prespin 1min@3000rpm


-place columns in new tube

-pipette probe into column center ( rinse tube from probe with 10ul water and add to column

-centrifuge for 2min @ 3000rpm


-make probe up to final volume of 100ul with water.

-Count how hot the probe is.


-use facility in Biotech room 456.


-1ul of probe in 5ml of cintilation fluid.


-take the counts/min and multiply by 100 (because 1ul of the 100ul of probe).


-divide by .025 (because 25ng DNA template)


-this gives you counts/min/ug DNA. Should be in the range of 10^9.


-you want to add 1,000,000counts/ml of hyb buffer (ok if 500,000counts/ml).

Probing the blot
-place blot DNA side up in a hybridization cylinder and add 40mL of hyb solution.

OR – add 20ml of hyb solution to a vacuum seal plastic bag, seal, place inside the hyb cylinder. This allows you to use a smaller volume of hyb solution and increase probe concentration.

-rotate in 65°C hyb oven.

-during prehyb denature the probe for 5min @ 100(C.
-add probe to hyb solution already in cylinder.

-if using sealed bags just cut the corner of the sealed bag, add probe, reseal, then mix probe in hyb.

-incubate with rotation overnight @ 65°C. 

Washing the blot
-you want to use more washes with smaller volume to conserve on radioactive waste generated.

-by hand dump out the hyb buffer into a waste container.

-add 50ml of 2xSSC+0.1% SDS and roll blot around in the cylinder.

-dump out wash into waste container and repeat 2 more times.

-wash in 0.5XSSC+0.1%SDS 30min @ 65°C in hyb oven with rotation.

-at the end of the first wash put wet blot between saran wrap and check it with Geiger counter. The blot should have low background and loud counts around wells of gel (artifact) and around control bands on gel. Repeat 0.5XSSC+0.1%SDS @ 65°C wash if needed. Additional washes in 0.1XSSC+0.1%SDS @ 65°C may be needed if background is still high. It all depends on signal to noise ratio.

-when done with washes take the STILL WET blot and place on top of an old piece of film already wrapped in saran wrap. Wrap the whole thing in another layer of saran wrap.

Exposing the blot to film

-Place glow stickers around the blot to mark the edges.

-Expose the blot to a piece of Kodak BioMax MS film.


-In a dark room put blot DNA side up in a film cassette. 


-On top of that place a piece of Kodak BioMax MS film.


-Next lay on top of that a Kodak BioMax MS intensifier screen.

-Then close the film cassette, place inside a double black garbage bag and place the whole thing inside a -80°C freezer and leave expose for 1-7 days. Try 1 day exposure first and then add a new piece of film and expose longer if needed.


-Use the 3rd floor Biotech autodeveloper to process the film.

-Note: This film is safe to use with a safe-light. 

Strip blot and store for later re-probing

-place blot in container and pour boiling 0.1%SDS onto the blot and allow to cool

-rinse blot firefly in 2xSSC

-wrap moist blot in saran wrap and expose to film to determine if probe has washed off sufficiently.

-repeat process as needed until probe has been removed.

-take the still moist and saran wrapped blot and freeze it for later use.
Solutions
20xSSC -  Make 2 liters / gel
3M NaCl (175g/liter)

0.3M trisodium citrate 2H2O (88g/liter)

Adjust pH to 7.0 with 1M HCl

Denaturation Solution (1.5M NaCl/0.5M NaOH) – Make 2 liters for 1-2 gels
87.66g NaCl

20.00g NaOH

Total 1L with H2O

Neutralization Solution (1.5M NaCl/0.5M TrisCl pH 7.0) – Make 2 liters for 1-2 gels
87.66g NaCl

60.5g Tris base

~700mls H2O

Adjust pH to 7.0 with concentrated HCl

Make to final volume of 1L with H2O

Church’s Southern Blot Hybridization Solution – (1mM EDTA/0.5M NaHPO4, pH 7.2/7% SDS)
right before use mix (for 30ml of hyb buffer)

15ml 1M NaHPO4 stock

10.5ml 20% SDS stock

60ul 0.5M EDTA

4.44ml H2O
1M NaHPO4 pH 7.2 stock – used to make hyb buffer

**Available from Deitcher lab

134g Na2HPO4-7H2O

4ml 85% H3PO4
Make up to volume of 1L with H2O
20% SDS Stock – used to make hyb buffer and post-hyb washes
**Available from Deitcher lab

50g SDS

Make up to total volume of 200ml with H2O
0.5M EDTA pH 8.0

We order it. Should be in stock for in situs.
Things to order
Roche High Prime Labeling Kit     Catalog #11585592001

Perkin Elmer Deoxycytidine 5’-triphosphate, [alph32P]-250uCi, Specific Activity 3000Ci, lead free packaging.   Catalog #BLU013H250UC

***It’s made on Monday and ships overnight so order no Monday morning and it will arrive by Tuesday afternoon. Plan experiment accordingly.

Hybond-N+ Membrane – Amersham Biosciences (A division of GE Healthcare) – Catalog # RPN1520B  10Pk  15/20cm

Gentra PureGene DNA Purification System (Genomic DNA extraction) – Catalog # D-5000A – 4g of tissue

-VWR #52844-511

Gel Blot Papers, Rough Surface High Absorbancy, GB004 15x20cm, pack of 100 (enough for 2 blots).

-Microspin G-25 columns (for purifying probes), box of 50

Amersham Biosciences #27-5325-01

-make sure we have enzymes for digest, 1xTAE, ethidium bromide, agarose, 1kb ladder, 0.5M EDTA pH 8.0

Things to borrow

-hyb oven and cylinder (Deitcher)

-pyrex casserole dishes (Deitcher)

-sheets of glass (Deitcher)

-Whatman 3MM paper (Deitcher)

-Film cassette (Harrison Lab 3rd floor Corson Hall)

-Kodak BioMax MS Film (Harrison lab 3rd floor Corson Hall)

-Kodak BioMax Intensifier screen (Deitcher)

-P32 shield (Alani Lab @ Biotech (the people whose P33 standards we use))

