Benchmarks

High-Yicld Method for
Isolation of A DNA
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Isolauon of bacteriophage 2 DNA is
among the most common procedures
uscd by thasc working with recombi-
nant DNA methodologies. Although
there are many protocols for A DNA
isolation (1.2.4), some are cumbersome
and time-consuming. and others result
in poor DNA yicld. Among the most
important parameters for successful
phage DNA isolation is esumating the
correct phage:host cell ratio for infec-
tion (3). If this ratio is too high, lysis
occurs 100 quickly, before the phage
population builds to an optimal level. If
the ratio is too low, the host bacteria
will outgrow the phage. Ln both cases,
the result is o poor DNA yield. With the
method described here. we have found
I is not necessary to utrate the phage.
An innovation of this procedure is sup-
plementation of the LB growth medium
with glycerol. Although the exact rea-
son that this improves the yield is not
known, the glycerol may serve as an ad-
ditional carbon source for the host cels.

Figure 1. Restriction digestion of phage DNA
from a AEMBL3 penomic library and a AZAP
cDNA library preparcd by the protocol de-
scribed here. Lanes 1 and 2: clone A from ge-
nomic library. Lanes 3 and 4: ¢looe B from ge-
somic lihrary. Lanes 5 and 6: clone C from
cDNA libracy. Lanes 7 and &: clone D from

with Clal Lanes 2, 4, 6 and & were digested with
Pul. M acnolcs the 1-kb DNA Ladder (Life Tach-
nologics, Gaithersburg, MD, USA).
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Table 1. Protocol for DNA IsoLation

min.

1o pellet the host cells.

min.

1.Add 0.5 mL chioroform to the lysed cuiture medium and continue shaking for 30
2.Transfer culturg ta a 50-mL centrifuge tube and spin at 4000x% g, 4°C lor 15 min

3.Transfer the supernatant to a fresh tube. Add 2.8 g NaCl and shake for 5 min
until dissolved. Aad S g polyethylene glycol (PEG; mol wt = 8000j (To facilitate
dissolution, grind PEG with a mortar and pestle before adding) and mix gently
for 30 min at room temperature until PEG has dissolved. Incubate on ice for 1 h.

4.Pellet the phage by centrifugation at 4000x g for 15 min at 4°C. Discard the su-
pernatant and ieave the tube inveried on a paper towel for 15 min, Remove
residual PEG from the inside of the tube with a laboratory wipe. Add 1 mL SM
buffer to the phage pellet and resuspend the pellet by moving the pipet through
the pellet while dispensing. (Once resuspended, 100 pL of this phage suspen-
sion can be stored at 4°C as a stock.)

S.Transfer the suspended phage to a 1.5-mL microcentrifuge tube and add
DNase I to 20 ug/mlL and RNase A to 50 pg/ml and incubate at 37°C for 30

6.Centrifuge at 2000x g for § min and transfer the supematant to a fresh tube.
Add sodium dodecyl sulfate (SDS) to 0.5%, EDTA to 10 mM and proteinase K
1o 50 pg/mL_ Incubate at 37°C for 30 min.

7.Extract the solution once with phenol/chloroform (1:1) and twice with chloro-
form/isoamyl alcohol (24:1), removing the supernatant 10 a fresh tube each
ume. Add 0.5 vol of 7.5 M ammonium acelate and 2.5 vol of absolute ethanol.
Mix completaly but gently and incubate 10 min at -20°C. Centrifuge for 10 min
at 10000x g at 4°C to peliet the phage DNA

8.Ainse the DNA peilet with 70% ethanol and air-dry. Resuspend in 500 pL ster-
fle, distilled water or TE buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8.0). it may be
necessary to allow the peliet to resuspand overnight at 4°C. Before using, incu-
bate the DNA for 30 min at 37°C and mix gently with a pipet tip to ensure com-
plets resuspension. Concentrations of 1-2 ug/uL DNA are routinely obtained.

The following protocol is fast, relative-
ly easy and repmoducible. From a 50-
mL culrure, we routinely obtain 1.0-2.0
mg of high-quality phage DNA_

On day 1, the first step is preparation
of host cells. Inoculate a single colony
of appropriate host bacteria into 50 mL
LB medium supplemented with maltose
and magnesium sulfate (1% tryptone,
05% yeast extract, [% NaCl, 10 mM
MgSQ4, 02% maltose). Incubate for
4-6 h at 37°C with vigorous shaking;
the optical density (OD)gyqg reaches, but
does not cxceed, 03. Collect the cells
by centrifugation at 4000x g, 4°C for 10
min. Resuspend in icecold 10 mM
MgSO4 10 a final ODgy of 0.8~1.0.

Next is preparation of phage stock.
Using a sterile toothpick, remove a sin-

CONA Ebrary, Lancs 1. 3. 5 204 7 seve diaey gle plaque along with the top agaranda

small amount of surrounding bacterial
lawn from a phage library and place
into 1 mL sterile SM buffer (0.1 M
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NaCl, 0.1% MgSQ,, 0.05 M Tris-HQl,
pH 75, 0.01% gelatin [type A300: Sig-
ma Chemical, St. Louis, Mo, USA]) in
a microcentrifuge tube. Incubate at
37°C with shaking at 225 rpm for at
least4 h.

The third step is inoculation. Add
100 pul. phage stock to 0.5 mL host bac-
teria and incubate at 37°C for 20 min.
Add this to 50 mL LB medium supple-
mented with 0.3% glycero] and 10 mM
MgSO, and grow at 37°C with shaking
at 280-300 rpm. Incubate the culture
overnight (14—16 h).

On day 2, cxamine the culture for
bacterial debris, indicatng lysis. If lysis
has not occurred, continue growing for
1-2 h more. If lysis does not occur after
the additional time, dilute the cuiture
13 with fresh LB in a new flask and
continue to grow until lysis occurs
(usually 3~4 h). Once lysis occurs, pro-
ceed with the DNA isolaton. The
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