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As the experiments with different inhibitors suggest, the reproduction of 

m phages is sensitive neither to the inhibition of MA synthesis (Cooper dc 

Zinder 1962; Knolle C Kaudewitx 1964) nor to that of M-primed synthesis of RNA 

(Haymod t Sinsheimer 1963). Thus the reproduction of bacterial viruses contain 

ing MA seems to be independent on replication and transcrfptionofthe host 

genme. Such autonany is characteristic for T-even phsges (Stent 1958). One 

would, therefore, expect a high W-resistance of capacity for RNA phage (defined 

as the ability of tha W irradiated host to give infective centre when infected 

with non-irradiated virus). 

It is knwn that immediately after T-even phage infection the bacterial 

genase is blocked (Nomra ds al. 1962). Thus the ability of BNA phage to replicate 

in a cell previously infected with R would prove its complete indapmdence on 

bacterial gentme. Consequently we were also interested whether and to what extent 

the capacity for f2 was affected by the preinfection of the host with W inactiv- 

ated phage Rr (W-R). The inactivated phage R was used to avoid its reproduction 

in treated cells. Like the active phage W-R does not destroy the existing bio- 

synthatic capacity of the cell either (Dirksen & a1.1960). 

The WSensitivitv of Caoacitv for t2 in E.coli C F+c 

Contrary to the previous ass@ion, the capacity for ti! (fig.1) differs 

rem&ably as for its W-sensitivity frm the extremely W-resistant capacity 

for autonomous virulent phages, resembling in this regard rather the capacity 

for temperate phage lambda (Marcovich 1956; Stent 1958) and for singlbstranded 

DNA phage S 13 (Tessman & Dxaki 1960). 

Dur data are in gocd agreemnt with those reported by Nonoym & Ikeda (1964). 

They found @ survival of the capacity for RNA phage beta in cells irradiated with 

the Wdose decreasing the colony forring ability (c.foa.) by 5 loglo. They observed 

the accmulation of double-straaded viral RN4 in W-irradiated bacteria and 

suggested that a host cell function which nomally Right prevent the accunulation 

of the double-stranded form was dmaged by radiation. Fenwick (t a1.(1964) reported 

5% yield of infective particles of an RN4 phage R 17 in bacteria irradiated with 

a dose decreasirrg the c.f.a. by 5 loglo. However, it is not clear from their result 
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UV-irradiation/set/ 

Fig. 1. 

Par-meters Pat-meters of curves 
of the re- in three other similar 
Borted curves exoeriments 

Relation of the final slopes (c/c.f.a.) 0,31 0,51 O,B 0,34 
Extrapolating tuabsr of capacity curve 
Extrapolating nmber of c.f.a. curve 

23 1,o l,? 
3,0 g,8 38 

Cells were grown in trypt 
pH 7) with aeration at 3 78" 

mdimB(Bacto-Tryptose O,%, 
C to 2.10 /ml, centrifuged once 

me cell concentration in 0.5% N&l. Tha chilled suspension 
in 10 cm Petri dish under germicidal 1~ Philips TW 15 (8 
irradiated suspension was transferred to an equal volkms of 
and after 5 minutes phage f2 was added (input 5). After another 5 minutes the 
adsorption nixt~ wes treated for 5 l inutes with anti42 serm. Theo the suspension 
was chilled, diluted in chilled tryptose medim and plated for infective centres* 
The number of cells surviving W-lrrsdiation was determined in the non-infected 
aliquot. After irradiation a red-yellow light was used to avoid photoreactivation. 

to what extent this was due to the decrease in the average burst size or in ths 

capacity in proper sense. 

Experiments are how in mss on 5BWlabeled cells to investigate if there 

is any correlation between the extent of the Wdmage in the host's BM and the 

decrease of its capacity for f2. Recently (Schuster & al. 1964) the capacity for 

phage l&da has been reported to have the sms W-semitivity both in uvr+ and 

uvr- hosts and therefore not to be susceptible to repair rchanir of the cell, 

Thus even with the tmperate phage l&da the capacity does not seem to be affected 

directly by W-lesions in host DNA. The l&sensitivity of capscity for f2 q i$k 

perhaps reflect some direct hazard for the viral gemme entering the irradiated 

host in which sme mechanims triggered by W-irradiation may persist (see 

DevorethGeorge 1964) and cause some lethal dmage on the sihgle-strahded 

viral RN4 chrasosaseo 
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The Cauacitv for f2 in Bacteria Pntinfected with W-T2 

In experiments with bacteria preinfected with W-T2 the c.f.,a. and the 

capacity for f2 decreased in about the same degree (Tab.1). Thus it seems that 

only those cells which survived the W-T2 infection are able to reproduce t2, 

This result does not necessary suggest the dependence of the capacity for f2 

on the activity of host gencme, possibly fuse special mechanism of the sort 

of mutual exclusion phenomena is in action here. 

TABLE I 

Effect of W-T2 preinfection of E.coli C F+ upon its colony forming 
ability and capacity for the reproduction of f2 phage 

Input of W-irradiated 
7 

Decrease of c.f.a. 
(surviving fraction: lo- ) (surviving fraction 

Decrease of capacity for f2 
(surviving fraction 

in hlo) in loglo) 

12 - 2,0 - 1,9 
6 - 1,l - 1,6 

The cells (2.108/in1) were infected with f2 (input 5) 2 minutes after adding 
W-T2. After another 5 minutes necessary for adsorption the mixture was treated 
for 5 minutes with anti-f2 and anti-T2 sert& Then the suspension was chilled, 
diluted and plated for infective centres and the nunber of cells surviving 
W-irradiation was determined, 
In the control experiment the bacterial growth ceased imnediately after the 
addition of 'W-R (input 10) and the 0.0. remained constant for at least 100 
minutes. When induced by 0,001 M TM; 3 minutes after the addition of W-R 
the culture synthetized within the following 30 minutes less than 3$ of beta- 
galactosidase as caapared with lOO%'in the untreated control. The residual 
synthesis can be attributed to surviving cells. 

In experiments both with W-irradiated and WR treated cells about 

10% (the exact ratio varying on parallel plates) of chloroforme-sensitive 

infective centres gave rise to minute plaques which never appeared in untreated 

controls. This feature was not hereditary and may be due e.g* to the strongly 

delayed lysis of sane plated infective centres derived fran treated cells. 

Phage f2 was kindly supplied by DroZinder fran the Rockefeller Institute. 
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