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As reported in our previous papers (Mizuno et al., 1968a; Mizuno et al,,
1968b; Umezawa et al,, 1968; Nitta et al,, 1968), streptovaricin, rifamycins
and rifampicin, which have structures resembling one another, inhibit initiation
of RNA synthesis in E, coli, presumably binding to the RNA polymerase, but do not
inhibit the RNA synthesis by RNA polymerase obtained from a resistant mutant
of E. coli. Hartmann et al. (1967) also reported a similar observation on
inhibition of RNA polymerase by rifamycins., Recently, it was proved by Wehrli
et al, (1968) that E. coli RNA polymerase forms a stable complex with
rifampicin but the enzyme obtained from a rifampicin-resistant mutant of E. coli
does not form such a complex with the antibiotic. Genetic analysis made by
Yura and Igarashi (1969) suggested that the RNA polymerase in streptovaricin-
resistant mutants of E. coli would be structurally modified, These findings
indicate that these antibiotics might be useful to study the role of E. coli RNA
polymerase in transcription of phage genes in bacteriophage-infected E. coli,

We will report in the present communication the effect of streptovaricin
(SV) on pulse labeled RNA synthesis in SV-sensitive and resistant E. coli at
various times after phage T4-infection. The results obtained indicate that
phage RNA synthesis in SV-sensitive E., coli is inhibited by SV at any time

after infection, but that in SV-resistant cells it is not inhibited at any time,

MATERIALS AND METHOIDS

The SV-sensitive E. coli B which had been maintained in our laboratory
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was completely inhibited by 20 pg/ml of SV, The SV-resistant mutant employed
was obtained by plating 109 cells of the sensitive E. coli B on broth-agar
plates containing SV (1,000 pg/ml). The mutant grew in a plate containing
1,000 ug/ml of SV or rifampicin., Bacteriophage T4D was kindly supplied by

Dr., J. Tomizawa of our institute. 3H-uridine (2.7 ¢/mM) was obtained from the
Radiochemical centre,

SV-sensitive or resistant mutant cells were grown with aeration at 37° in
Tris-glucose~-casamino acids medium (Nomura et al,, 1962} and log phase cells
were employed for the experiments. These log phase cells (5 x 108 cells/ml of
the sensitive cells and 3.5 x 103 cells/ml of the resistant cells) were directly
infected in the growth medium with phage T4D at a multiplicity of 10 (zero time)
in the presence of L-tryptophan (50 ng/ml) and incubated at 37°, The number of
uninfected cells 5 min after the addition of phage was no more than 0,5 % of
the number of infected cells. SV (20 pg/ml) was added to the infected cells
5, 10, 15, 20 and 25 min after the infection, and at various times (Figure 1)

after the addition of SV, 40-second pulse labeling was carried out with 3H-uridine
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Fig. 1. Effect of streptovaricin on the incorporation of 3H-uridine
in phage T4-infected streptovaricin-sensitive E. coli (a) and resistant
E. coli (b), Phage T4D infection was made at zero time in both control and
test cultures, In test cultures, streptovaricin (20 ug/ml) was added at the
times indicated by arrows. ( 0 ) Control, ( 0 ) Streptovaricin was added at
zero time, (B ) 5 min., ( @) 10 min., ( A) 15 min., ( A ) 20 min., ( X) 25 min.
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(5 uC/ml), The effect of SV on RNA synthesis in SV-sensitive and 5V-resistant
cells both of which had been infected with the phage was determined by measuring
the amount of 3H-uridine incorporation in the 5% trichloroacetic acid insoluble
fraction of the cells., The acid insoluble radioactivity was determined by a

liquid secintillation spectrometer (Beckman LS-2008B).

RESULTS AND DISCUSSION

The effect of SV was investigated on 3H-uridine incorporation in phage

T4-infected SV-sensitive or resistant E. coli in &40-second pulse labeling

(Figure 1), The results indicate that the pulse labeled RNA synthesis in the
SV-sensitive cells is markedly inhibited by SV (20 ug/ml) whenever it is added
after the phage infection (Figure 1(a)). In SV-resistant cells no appreciable
effect of SV is shown in the pulse labeled RNA synthesis at any times examined
(Figure 1(b)). RNA synthesis after the phage infection in phage-sensitive
cells is known to be directed by phage DNA (Stent, 1963), and therefore these
results indicate that SV inhibits phage-directed RNA synthesis in SV-sensitive
cells but not in SV-resistant cells, In another experiment, the lysis of
SV-resistant cells infected with phage T4 in the presence of SV (50 ug/ml) was
observed after about four hours incubation at 37° with aeration, As reported
in a previous paper (Nitta et al., 1968), the resistant cells do not inactivate
SV, since incubation of SV with extract of the resistant cells does not reduce
the inhibitory effect of SV on RNA polymerase of the sensitive cells,

Two conclusions can be made on the basis of the present experimental
results, One is that during both the early and the late times of the phage
growth, E. coli RNA polymerase itself functions in phage RNA synthesis. The
other is that if E. coli RNA polymerase is modified by the phage infection, the
structural characteristic of the host enzyme in relation to SV 1s conserved in
the modified RNA polymerase,

It has been reported that products of RNA synthesis in in vitro on phage
DNA template by E. coli RNA polymerase are mostly the molecular species of

early RNA and do not contaln appreciable quantities of late RNA (Khesin et al.,
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1962; Geiduschek et al,, 1966), but addition of the T4 gene 55 product allows
E. coli RNA polymerase to transcribe late regions of T4-DNA in vitro (Snyder
and Geiduschek, 1968), The informations obtained from these in vitro studies
support our considerations on the enzyme in the phage DNA transcription based

on in vivo experimental results, It has also been demonstrated by electro-

—

phoresis on polyacrylamide gel that E. coli RNA polymerase is modified by the
infection with phage T4, although the modification has not been demonstrated
by immunochemical methods (Walter et al.,, 1968). The modified enzyme is

considered to conserve the structural characteristic which interacts with SV

and probably has connection with the initiation of RNA polymerization.
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ADDENDUM

After this manuscript had been submitted to the editor we heard from Dr.
Geiduschek that two papers, one by Dr, Haselkorn and the other by Dr,
Gelduschek, were accepted in Nature in which using rifamycin an essentially
identical conclusion was made.
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