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The 6-methylaminopurine (MAP) content of P22 deoxyribonucleic acid has
been analyzed as a function of the host specificity it carries. A 40 to 50% reduction
in MAP level occurs as a result of growth in host cells defective in the ability to
confer LT specificity.

Host-induced modification has been described
in a variety of phage-bacterial systems (see
reviews 3, 11, 16). The phenomeon is character-
ized by a nonheritable (phenotypic) alteration in
the host range (host specificity) of the virus pro-
duced as a result of a single cycle of growth in a
particular host. There is good evidence that
specific methylation of adenine bases plays a role
in determining the host specificity of phage
deoxyribonucleic acid (DNA; references 2, 9,
12). Despite the indirect evidence indicating that
DNA methylation determines the various phage
X host specificities (1, 10), direct attempts to
correlate these with gross changes in the level of
methylated bases have been unsuccessful (8, 13,
14).

It was of interest, therefore, to consider this
question with Salmonella phage P22. This system
is particularly useful inasmuch as it is known that
the phage DNA can contain 6-methylamino-
purine (MAP; reference 6) and because a variety
of host strains are available which possess altered
modification-restriction properties (5, 7, 15, 19,
21). The results of a partial comparative analysis
of P22 DNA MAP contents as a function of host
specificity are reported.
The strains of S. typhimurium used in this

study are listed in Table 1.
P22 was grown in medium containing adenine-

2-3H by the procedure described previously (9).
The labeled phage was purified by alternate cycles
of high- and low-speed centrifugation and by
sedimentation-equilibrium centrifugation in a
CsCl gradient. Isolation of the phage DNA and
determination of its MAP content were as
described earlier (9).
The results of an analysis of a series of in-

dependent phage preparations are listed in Table

2. The chromatographic distribution of the labeled
purine bases was similar to that reported for T-
even phage (9) and is not illustrated here. The
salient findings are summarized as follows. (i)
P22 grown on a variety of strains conferring LT
specificity (mLT+) have roughly the same MAP
content (0.49 to 0.55 mole % of adenine). (ii)
P22 grown on strains unable to confer LT speci-
ficity (mLTj) contains 40 to 50% less MAP. (iii)
The presence of modifying (N-3) or nonmodify-
ing R factors (21) has little influence on the over-
al P22 MAP level (in mLT+) hosts).

Thus, in contrast to the X modification system,
changes in LT specificity are correlated with 40
to 50% changes in P22 DNA MAP. This result
appears directly related to the modification defect
(mLTj) and not to the restriction defect (rLTj),
since the rLT mLT+ strain methylated P22 DNA
to roughly the same extent as did the rLT+ mLT+
strain (Table 2).

Since P22 DNA has a molecular weight of
27 X 106 daltons (17) and contains ca. 26%
adenine bases (18, 20), 0.50 mole % MAP cor-
responds to approximately 100 residues per DNA
molecule. Thus, loss of the LT host specficity
parallels a loss of approximately 40 to 50 MAP
from the chromosome. We have no idea what
proportion (if any) of these are essential for LT
specificity or whether the remaining MAP is
located at different sites on the DNA and, con-
sequently, causes loss of LT specificity. It seems
clear though that a different MAP content or
arrangement is essential for the virus to carry
proper specificity in its DNA.
A number of important questions still remain

open. For example, does P22 contain other
methylated bases (e.g., 5-methylcytosine) in
addition to MAP and what possible role may they

690



VOL. 7, 1971 NOTES

play in host specificity? Lastly, we do not know
whether P22 induces its own DNA methylase
and, if so, how much MAP (or 5-methylcytosine)
may be contributed by this activity.

TABLE 1. Strainis of Salmontella typhimurium and
relevant properties

Straina Host specificity5phenotype

LT2 wild type rLTmLT
LT2 (222) rLTmLT
LT2 (N - 1) rLTmLT
LT2 (N - 3) rLTmLTrN-3mX-3
LT2 proC90 ferc rLTmLT
LT2 proC90 fer rLTmLT
LT7 proB215 Smr fer rLTmLT
LT7 leull9 Smr fer rLTmLT

a Strains containing R factor (N - 1, N - 3,
222) were provided by D. Botstein; LT2 wild type
was from K. Sanderson; LT2 proC90 strains were
produced by C. Colson and obtained from H.
Boyer; LT7 strains were from P. Hartman via
R. Benzinger. Further reference to host strains
will be simply denoted LT and not LT2 or LT7.

6 The terminology for the host specificity pheno-
type is that proposed earlier (5). Thus, rLT and
mLT refer to LT-specific restriction and modifica-
tion, respectively.

c Thefer mutation indicates a loss of restriction
towards E. coil DNA (4, 15).

TABLE 2. 6-Methylaminopurine (MAP) contenit of
DNA derivedfrom P22 grownt on various hosts

Phagea Mole % MAPb

P22- rLTmLT 0.56 (0.54, 0.61, 0.49, 0.60)
P22. rLTmLT(N-1) 0.56 (0.57, 0.60, 0.50, 0.56)
P22- rLTmLT (N-3) 0.51 (0.48, 0.47, 0.57)
P22* rLTmLT (222) 0.57 (0.58, 0.55)
P22- rLTmLTe 0.49 (0.46, 0.52)
P22- rLTmLTC 0.27 (0.28, 0.27)
P22- rLTmLTd 0.32; 0.33

a A spontaneous clear plaque-forming mutant was
derived from P22 wild type and used in all the ex-
periments described.

b Mole % MAP = counts per min of MAP/
(counts per min of MAP + counts per min of
adenine) X 100. Values in parenthesis were ob-
tained from independent preparations and chro-
matographic analysis.

c Derived from proC90 strain (Table 1).
d Derived from LT7 leu 119 and LT7 proB215,

respectively (Table 1).
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