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BIKEN'S JOURNAL
Prclimiiiary R"port

Recently Iacob (1955,1956)1.2) isolated about 30 different coliphages Iysogeni-
zing on EJchei'ichia. coli K12. In the Iysogenic cells of E. coliK12, various prophages
are located on specific sites of the host chromosome. The UV-inducible and non-
inducible prophages are located on quite different regions of it.

The validity of these facts in other prophages was therefore of interest and
was the subject of this study. After isolating a UV-inducible phaoe, Iysogenizino
on E. coli K12, some of its properties were studied.

In this sencs of isolation experiments, the author has isolated on SS-aoar
plates 564 pure cultures of E. coli from almost 3,000 test samples of Shige!!a-Salmone//, I
I, rought to the Departmcnt of Clinical Examination of Qin' Institute between
April I and April 15,1960. Agar plates were coated with a W3110 (K12 wild
type, non-Iysogenic for. A) culture and dried. The isolated liquid cultures described
al, ove wcre spotted at a rate of 25 per plate. After the plates had been induced
I)y weak UV-light treatment, they were incubated overnight. Lysogenic or
colicinogenic cultures formed transparent inhibition zones on a white background.
Nine cultures forming clear zones were selected for further study and the produc-
tion of phages and colicine was investigated. Only one of nine, #80 isolates B80
(480) +, produced a turbid inhibition zone even after neatment of the samples
with trypsin or nagase (a protease from B. JarbiiliJ) . The remaining eio'ht Iysates
were therefore from colicinogenic strains.

B80(480)+ is a typical E. coli, being prototrophic, streptomycin sensitive and
not fermenting maltose. The results of inspection tests are summarized as follows :

Kungler A1AG; SM-IAG; H2S, Ind. , Mon. , - + + ;
GII. - ; VP - ; MR + ; U - ; etc.

This strain shows no reaction with ?. phage. Moreover, from the fact that this
strain does not yield recombinants with K12 F-!- I)acteria on appropriate selection
media, this strain can apparently not be crossed with strain K12.

To obtain a non-Iysogenic strain of B80, severe UV-irradiation treatment of
Iysogenic B80(480){- was carried out. One tenth inI of the Iysotrenic culture
(containing about 5 x 104 cells) per plate was ITradiated (19 watt, 80 cm, 45'').
Lysis occurred and only about 10-100 colonies per plate survived. Some of
the colonies which survived has a cataract-like appearance' They were purified
by repeated single colony isolation. Most of them were 480 free non-Iysooenic
strain B80 (Iy)-, having lost their immunity to 4.80.

480 gives a turbid PIaque with a central ring of secondary growth and a halo
on K12 strains but only a small one on B80 (Iy)-. The PIaque size of 480 on K12
is more uniform than that of wild type A++ and is about the same as that of Av .
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Fig. I. PIOque Morphology of Phoge @80 on Strain K12

Th. phag, tite" of dy80Iysat, s derived f"Qin K12, deco"ibed as 4,80 IK12j, w^,
much highe" on K12 than B80 and conv, rsely 480 [B80] had higher PIaqne Ginci-
ency on B80 than K12 (see Fig. 2). The PIaque emciency of the phage depends
upon its source and is Independent of the nature of the Iytic or inducible pre ara-
tion (Table I). These relationships may be the result of host controlled variation.

The serological and genetical interrelation between 480 and A has not et
been studied in detail. But by this time we can not find any fact for this roblem.
However, many other techniques (e. g. chloroform treatment for pasturization
and fraction at ion with (NH4)2S04) used for A were also possible with phage 4i80.
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Fig. 2. Host Controlled Variolion in @80

Lysates containing a high titer of vegetative phage particleq were prepared by
^jinilar math. d to that us, d for phag, A f", in by, g, nit K12 (4.80) alter UV-
radiation treatment (Weigle and Delbriick, 1951). 3) Aerated broth cultures of
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1,7110"480 ~B80: inducible

6 \ 10n4801B801 IyiiC
I. 5I I OS480:K12: inducible

L . 5I 10s480:K12j Iylic

* liter on directly derived cell-I

the Iysouenic siraiil (ca. 109 cells pm. inI) \\, ere ceiTtrifuged, and the cells \\'erc
Iesuspended (ca. 5 x 10' cclls I'm' inI) in 0.5 per cent saline. The cell suspension
(+ IllI) 11T a petri dislT (diameter 9 cm) was exposed to U\I-jigltt (19 watt, 40 sec. ,
at 80 cm). After irradiation the suspension was diluted \\, ItIT the same volume of
<10ul)Ie-strcnuth IJroth medium and aerated at 37'C Lintil nlaximal clearance of
the IirotlT was o1)lained. This usually required 3ITours. Induced Iysatcs usually
have piaque titer of approximately 5 x 10'0 particles per ITTl.
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