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BIKE\'S JOURNAL
Preliminar\. Report

An antibiotic initomycin C inhibits DNA synthesis of E. coli B, IJut does not
inhilJit that of phage-infected cells (Sekiguchi and Takagi, 1960a). However,
the phages produced in the presence of initom\, cin C are non-infectious * * that
is, they lose the ability to make a complete cycle of infection terminatino' in the
release of more infective phages, although thcy calT lie adsorbed o1t the sensitive
hattai", kill Ih, in, and inj, .t Ih, it DNA (S. kiguchi and T^kani, 1960b). Thus,
results suggest that the non-infectivity of the MC-phaoe may lie due to the biologi-
cal inactivity of their DNA. Thus, it seems of ureat interest to investiuate the
genetic ITature of the A{C-phages.

E. coli B were Infccted with I to 3 phao'e I>articles I>er IJacterium in a synthetic
growth medium containing 50 11g I)er in I of initomycin C, and shaken at 37'C
for. 2 to + I\r. KGN was added at a final concentration of Mj500 to Iyse infected
cells completely. A{C-phages were I>urined Iiy diffeiential centrifu, 'at ion. The
number of non-infectious particlcs in the MC-phage suspension was calculated
I)y using the PoissoiT formula froin me asurinu the reductioil in the number of

colony-forming IJacteria. The active phage particles in the suspension \\, ere
assayed I>y the soft agar layer method

Experiments of nlultiplicity- and cross-reactivation were done in IJufTer.
Logarithmic phase cells were prepared by, dilutina an overniuht culture with
synthetic growtl} mediuin and shakino it at 37'C for 3 hours, The bacteria \\, ere

centrifuged and resuspendcd in buffer. To the I, hade suspension was added an
equal volume of the Iiacterial suspension and the adsorption mixture was incubated
for 5 to 10 minutes. In cross-reactivation experiments, uriadsorl)ed phaues were
neutralized IJy addition of specific antiphao'e serum. Then appropriate dilutions
were Inade in broth or I)ufTer, and the infected Iiacteria were assayed on an indicator
strain liefore Iysis

As shown in Table I, the number of infective centers increased more than

the rinmlier of active IJhage I>articles, with the multiplicity of infection. Bacteria
singly infected \\, itIT A{C-phage I>roduced ITO PIaques, I)ut some of the I)acteria
Infected with 2 or more non-Infectious phaae particles did produce PIaques. A
decrease in the numl)er of infective centers at the higlTest litultiplicity of infection
tested may I, e caused by "Iysis from \\, ithout" as pointed I>y Weiule and Bertani
(1956).

Genetic Studies on the Non-infectious Phage Produced in the

Presence of Milomycin C*

* The paper was reported at the Ann\iai A, leeiin, ' orihe Genetic Society of Japan in 1950
These phages are callcd \. 10-phages**
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Table I. Multiplicity Reactivation of MC-phoge

No. of infective*No. of input phoge particles
center ICl

no n. infective active IExper. I
particles IBlpariicles IAI

50

10

2

04

O . 08

E. coli B is - I . O X I 08 per in 11 were in Iecied with various inuliiplicilies of MC-T4r ~ and incuboied
for 10 minutes. The adsorption mixtures were OPProprioiely diluted and assayed for in{eciive
cenier* by the agar layer method
** The efficiency of multiplicity reaciivalion is the ratio of produclive complexes to inulliply in-
fartsd ,, 113 ICl-IBl/SI. ~B A x 11 -IAIS, I re~-\ All

5. 0 x I o9

I . o x I o9

2. 0 x I o8

4. 0 X I 07

8. 0 x I o,

it is clear from Table 2 that A{C-T4r+ can contribute their genetic trait (r+
marker) to progeny phages in a infection together \\, Ith active T4rjoG. Another
experiment showed that A{C-phages cooperate with UV-mactivated phages to
yi, Id attire pi", g. * (unpubltsh, d chin)

I. 8 X I o7

37xlO"

7.5 X I o5

I. 5 x I 05

3. 0 x I o4

I. 5 x I o7

3.8 X I o7

5.6 x I O"

3.4 x I 05

3.2 x I o4

HGSi

cell

Efficiency of **
multiplicily
reacliv ajio n

B

3.6 x I o~I

Boxlo *

3.2 x I O~ ,

<2. 0 x I o~ a

Table 2. Cross Reactivafion of MC-T4r~by T4rj, "

Poreni phages

K-12

MC. T4r '

MC-T4r' X T4rj g "
T4rj n u

MC-T4r ~

MC. T4r~ X T4rj, o
T4rjou

E. coll B is - 8. 0 X I 071 and K-12 is - 6. 0 x I 071 were infected wilh 0 .5 and 0.67 multiplicilies

in 11 of Ihe MC-phage and with 5.2 and 8.31n21 of T4rj, c. respectively. The in{ecied bacteria
were PIOled on K-12

** The efficiency of cross recallvoiion is the rollo of Ihe number of PIOques on K-12 to that of
bacteria with mixed infection^ 181.1Al/SII-e~nil 11-e~1t'I

Cells which liberate

r' phages per in I
IPI. ques on K-121

6.3xlO, IBi

1.9xlO" IAI

.,( I 0 4

Delbrtick and LUTia (1942) found that, if a IJacterium is Infected SImultane-
ously by Tl and T2, only T2 grows and TI Inultiplication is completely suppressed.
Furthermore, they observed that UV-Inactivated T2 was still able to exclude Tl
completely (LUTia and Delbrtick, 1942). The excluding alJility of A{C-phages
was examined. There \\, as no decrease in turbidity of a culture of E. coli B, when
infected simultaneously with MC-T2r and active T3 (Fig. 3).

2.7xlO, IBl

1.3xlO, IAI

<10

Efficiency of**
cross reactiv. -

110 n

4,2110~*

3.3xlO~,
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Fig. I. Exclusion Effect of T3 by MC-T2r

Change in Iurbidiiy of a cullure o1 E. coll B inIecied wiih T31m. 0. i. -5010nd MC-T2r

jin. 0. i. -3.81. T3-productive complexes were assayed on B/27 minuies clier inIec-
lion and the following values were obioined

A-4.1xlO"/inI
C - 8.6 X I0 71mj

MC. T2r X T

Thrccj)henolitena, 1<nowit 10 occur aftcr UV ITradiatioiT (Stah1,1959), nanTcly,
multiplicity reactivation, cross reactivation, ancl the mutual exclusion effect, also
occur with Ihc MC-phatrc. AJILomycin C CIOes not inactivatc free pharre particles,
I)ut acts o1T IJhage-Infectccl IJactcria to litoduce non-infective phage liarticles
The A, IC-phagcs uscd werc Iiroducecl in the presence of Initomycii} C during all
staucs of infection froitT adsorpiioil 10 Iysis. The above cxpeiimcnts SITowcd that
thcre are some Itealthy regions in the phagc DNA produccd In Ihc prescnce of
initomycin C, althouglt thc anovc condition is different from that of UV-in acti-
vation. The numl)er of Iihagc I>articles in thc A{C-phagc suspension calculated
from 111e DNA content was ITearl\, equal to thc I, actcria 1< illin, , titer. The AtC-
phage ITTay carry a conTplete set of I)hagc genoilTes 111 which Inactive regions are
present. It is of intcrcst to Investigate ITo\v suclT a NIC-phagc is I, roduced, and
this investigation \vin clarify the nTecllan ISIn of the action of I}TitomyciiT C.

MC. T2r 181
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minu!es o11er in Ieclion
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Tlic author wishcs 10 exprcss his Inariks to Prof. H. I\Ikka\va ancl Dr. A1. Sckigtichi for 111cii
advice and <11scussion

DC1bruck, A1. and Lint, , S. ,\. (1942)
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