nmobilization of Bacteriophage A Plaques on Nitrocellulose Filters
or Vylon Hembranes

Thiz =wethod iz modified from that of Benton and Davis 11977«
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by stabbing through it and into the agar beneath with an 18-gauge
needle attached to a syringe containing waterproof black drawing ink.

Once in contact with the top agarose, the filter wets very rapidly and transfer of
bacteriophage DNA occurs quickly. Therefore, do not move the filter once contact
with the plate is made. The easiest way to place the filter on the plate is to hold it
by its edges, bending it slightly so that the middle of the filter makes contact with
the center of the plate. Wetting action then pulls the filter onto the plate. Make
certain that the keying marks are asymmetrically placed and that both the filter and
the plate are marked. There must be enough ink on the plate to be easily visible
when a second filter is in place. Large blotches of ink, however, are undesirable.

After 30—60 seconds, use blunt-ended forceps (e.g., Millipore forceps) to
peel off the first filter and immerse it, DNA side up, in a shallow tray of
denaturing solution (0.5 ~ NaOH, 1.5 M NaCl) for 1-5 minutes. Transfer
the filter into neutralizing solution (1.5 M NaCl, 0.5 M Tris- Cl [pH 7.4D
for 5 minutes. Rinse the filter in 2 x SSC, and place it, DNA side up, on
paper towels to dry.

~1
.

If any top agarose peels off the plate and adheres to the filter, remove it by gently
agitating the filter in denaturing solution.

G. Struhl (unpubl.) has developed the following procedure to fix bacteriophage A
DNA to nitrocellulose filters that avoids treating filters with alkali and neutralizing
solution. This can save time when dealing with large numbers of filters.

a. After removing the filters from the top agarose, place them, DNA side up, on
paper towels for 5-10 minutes.

b. When the edges of the filters begin to curl, place them in stacks of ten interleaved
with circular Whatman 3MM papers. Place a few 3MM papers on the top and
bottom of the stack.

¢c. Place the stacks on a small platform (e.g., the bottom of a Pyrex dish) in an
autoclave. Expose to “streaming steam” for 3 minutes (1.e., 100°C—avoid super-
heated steam).

d. Transfer the stack of filter papers and nitrocellulose filters to a vacuum oven.
Bake for 2 hours at 80°C while drawing a vacuum continuously. Any papers that
stick to the nitrocellulose filters can be removed by soaking in 2 x SSC before

prehybridizing.

When many filters are to be processed at one time, an alternate procedure is to
transfer them from the surfaces of the agarose plates to a large piece of 3MM paper
soaked in denaturing solution. Plastic cafeteria trays can be used to hold the 3MM
paper. After 2 minutes, quickly transfer the filters to a fresh piece of 3MM paper
soaked in neutralizing solution. When transferring the filters, use the edge of the
first cafeteria tray to remove as much fluid as possible from the underside of the
filters. After 3 minutes, transfer the filters to a third sheet of 3MM paper that has
been soaked in neutralizing solution. After 3 minutes, rinse the filters briefly in 2 >
SSC and place them on paper towels to dry.

8. Place a second dry filter onto the same plate and mark it with waterproof
black drawing ink at the same locations as in step 6. After 1-2 minutes.
peel off the filter, denature the DNA, and neutralize as described in step
7.

Generally, the first filter is left in contact with the plaques for 30—-60
seconds and subsequent filters are left in contact about 30-60 seconds
longer, or until the filter is completely wet. As many as seven replicas
have been prepared from a single plate (Benton and Davis 1977), but the
strength of the hybridization signal decreases significantly after the third
filter.
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9.

10.

After all of the filters are dry (usually 30-60 minutes at room tempera-
ture), sandwich them between sheets of 3MM paper. Fix the DNA to the
filters by baking for 30 minutes to 9 hours at 80°C in a vacuum oven.

Overbaking can cause the filters to become brittle. Filters that have not been
completely neutralized turn yellow or brown during baking and chip very easily.
The background of nonspecific hybridization also increases dramatically.

Baking at 80°C is not necessary to fix DNA to some types of nylon membranes (see
manufacturer’s instructions).

Hvbridize the DNA immobilized on the filters to a 32p_1abeled probe as
described on pages 2.114-2.117.

Any filters not used immediately in hybridization reactions should be wrapped
loozely in aluminum foil and stored under vacuum at room temperature.
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