Southern Blotting Protocol

Southern hybridization Soluation II

1 Prepare 1M NaHPO4 buffer by dissolving 268g Na2HPO4.7H2O in 950ml ddH2O, add 4ml 85% H3PO4(PH7.2).Bring volume to 1L and sterilize by autoclaving. 

2. Make solution of 0.5M NaHPO4, 1mM EDTA, 7% SDS (e.g. for 1L hyb solution, mix 500ml 1M NaHPO4 buffer, 2ml 0.5M EDTA and 70g SDS; bring total volume to 1L) mix by stirring until SDS is thoroughly dissolved. 

3. add crystalline BSA to 1% (eg add 10g to 1L) Mix until thoroughly dissolved.

4. Aliquot solution into 50ml polypropylene tubes, and store at -20C. Thaw aliquot by melting at 65C as needed and store remaining solution at 4C

5 Prehybridize nylon membrane by wetting briefly in ddH2O lacing between nylon nmeshes and inserting into roller bottles and adding freshly prepared hyb solution containing denatured salmon sperm DNA (for 10ml of hyb solution, add 0.8ml 900ug/ml ssDNA that has been boiled for 5min and chilled on ice)

We often keep Salmon Sperm DNA in a separate container, freeze down at 900ug/ml, and 800ul/tube. 

6. membrane should be prehybridized for at least 2 hours at 65C prior to adding radiolabeled probe. 

Day 1

1. Digest DNA O/N with enzyme appropriate for southern strategy.  Digest 10-20 micrograms of DNA in a total volume of 50-60ul with 5-6ul of enzyme.  If samples are important, run out 5ul in the morning to see that it is fully digested.  If they are not, bump up the volume and add more buffer and enzyme.  Samples should have a distinct start-point at above 20kb and a uniform smear down from there.

Day 2

2. Pour a 0.7% agarose TAE gel + EtBr (with clean TAE made from a 50X filter sterilized stock).  Use wide combs.  Set in the cold room to minimize the chance of leaks.

3. Load the gel, using lambda BsteII ladder and lambda HindIII ladder as markers- they are convenient for large bands. Run the gel slowly (~25V) overnight.  For most strategies, run the purple dye off the bottom of the gel to separate bigger fragments well. 8ul from Sihem

Day 3

4. Take a picture of the gel to document.

5. Trim the gel to the desired area of transfer, leaving an extra centimeter on each side.  Cut a corner for orientation purposes or to differentiate the top half of a big gel from the bottom.  Measure the final dimensions.

6. Soak the gel in a glass dish for 18 min in 0.25M HCl.  This partially hydrolyzes the DNA by acid depurination and aids in the transfer of large DNA fragments.  Do not go over 18 min.  Rinse with distilled water.

7. Soak in 0.4N NaOH for 10-20 min (proceed to step 8 while soaking)

8. Cut 1 piece of Hybond XL+ and three pieces of whatman paper to match the dimensions of the gel.  Using a pencil, mark the side of the membrane that will touch the gel.  This is the side to which DNA will be bound after the transfer.

9. Carefully wet the membrane with distilled water.  Use forceps or only touch the corners.  Fingerprints are bad.

10. Set up the transfer apparatus: 

a. Put a sponge in a glass dish and soak in 0.4N NaOH.  Squeeze the air out of sponge to saturate it as much as possible.

b. Cut two pieces of whatman long enough to wrap partially around the sponge.  Pick up the sponge and quickly wrap it tight and put it back in the dish.  The objective is to get a smooth, non-wrinkled surface.  These serve as wicks.  You can re-use the setup as long as the papers are not broken and wrinkled.

c. Carefully invert the gel on the transfer apparatus. This would be “well-side down” but you have probably cut the wells off.  Smooth it so no bubbles are underneath.

d. Place a large piece of saran wrap over the gel.  Cut a window in the plastic wrap slightly smaller than the dimensions of the gel with a new sharp scalpel.  This leaves a lip of saran wrap around the edges of the gel.  Anything covered by this lip will not transfer.

11. Take the Hybond N+ or XL+ out of the water and submerge in NaOH.  Place against the gel with the pencil-marked side down.  I arrange it so the pencil mark will be aligned with the bottom left corner of the gel (which is now bottom right b/c the gel is inverted.)

This membrane must not be allowed to dry out.  One at a time, wet the pieces of whatman in NaOH and place on top of the Hybond.  Hurry up with the first one!  Roll out any bubbles between these layers with a glass pipette.  In areas of bubbles the DNA will not transfer.

12. Top off the NaOH around the sponge.  Apply a 3-4 inch stack of dry paper towels on top of the transfer, trying to center them.  Put a gel tray with a small bottle on top to apply a little weight.  Check in the morning and add more NaOH if it is low.  Let transfer at least 16 hours.

Day 4

      Turn on the water shaking bath to 65C, prewarm the wash buffer
13. Take down the transfer and soak the membrane for a few minutes in 0.2M Tris pH7.5, 2X SSC to neutralize it.

14. Place on a piece of dry whatman paper and allow to dry for a few minutes.  

15. Place DNA-side up in the UV crosslinker. Make sure you are not covering the sensor on the side. Turn on power, hit autocrosslink and start.  Beeps when done (~1 min).

16. Ready to prehybridize in roller bottle or seal-a-meal bag (or store membrane at 4 degrees between two pieces of whatman paper).  Prehybe 2 hours or overnight.  While prehybing do step 17.

Hyb buffer, add 800ul ssDNA /10ml hyb II buffer, snap freeze ssDNA before addition. 
ssDNA heat at 95C for 5min, snap freeze

17. Label the probe using Rediprime II random prime DNA labeling kit (see package insert).   Spike your probe with 1ul of a 1:1000 dilution of 1x ladder to label it as well.

Spike 1ul of dna ladder in to mark the makrer. (1/200 dilution) 

18. Count the probe using the scintillation counter. Denature the probe at 95 degrees for 5 min and snap cool on ice.  Add 1,000,000 counts per ml of (fresh) hybe solution.  Do not add probe directly to membrane- dilute in hybe solution first.  Hybe at 65 degrees O/N rolling or shaking.  Double bag if using the seal-a-meal bags to avoid leaks.

Day 5

19. The next day, wash blot 2 X 15 min each in large Tupperware in 1X SSC, 0.1% SDS, at 65 degrees.  Use enough liquid that the membrane can move around. Listen to the membrane after the second wash.  If it is still hot (>3K), wash in 0.4X SSC, 0.1% SDS.  If it is hotter than 10K it is a hopeless cause but continue anyways.  If it is <2K, do the third wash in 1X SSC, 0.1% SDS.  Do not let the membrane dry out.

20. Place membrane between saran wrap.  Put in cassette with an intensifier screen and film. Put at –80 for 2-4 days and expose.  Thaw the cassette fully before putting the film through the machine.  Alternatively, use the phosphorimager.  If signal is too weak, expose longer.

