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The phenomenon of so-called spontaneous bacteriophagta is of great importance for the solution of a num- 
ber of questions of bacteriophage theory [1]. 

In 1950 A. Lwoff~ L. Siminovitch andN.Kjcldgaard[6] showed that the action of small do~es of ultraviolet 
radiadonona microbial population could induce the production of free phage particles in cultures of certain lyso- 
genie strains. This effect, called induction, has been intensively studied in recent yeats by many authors, So far 
it has been shown that various physical and chemical agents besides ultraviolet ray s possess inducing propertiest 
these include x-  and y -rays, thiomallc and ascorbic acids, tertio-butyl Peroxide, ethyleneimine, nitrogen mustard,., 
mlfathiazole [4,  5,'T]. 

As we know, these agents are mutagenfc or carcinogenic factors, usually absent in natural conditions of life 
of the microorganisms. Inducing factors of a biological nature have not been describedln the literature and the 
establishment of such factors is of undoubted interest at present. 

While carrying out a life study of isolated cells of sarcina and the colon badXlus (the symbiotic relatiom 
of which have been revealed by Zeitraffer filming [2]), growing in a Joint culture on solid nutrient media, we 
found that in several cases the colon bac i l t~  cells were lysed in the presence of sarcina packets. The nature of  
the lysis in this case did not differ from a bacteriophage lysiS of these bacteria, studied at the same time. 

On the basis of this observation we set up experiments for isolating phage from laboratory cultures of colon 
bacilli, by cultivating them jointly with the selected sarcina-symbiont to induce phage-production. 

E X P E R r M E N T A L  M E T H O D S  

F/ask.* containing 25 ml of meat-peptone bouillon were inoculated with 1 ml of a two-billionth suspension 
of day-old agar culture of Bact. coli aerogenes 1321 and with the same quantity of an agar culture of a strain of 
yellow Sarctna 30. After several hours cultivation at 36 ~ the contents of the flasks were centrifuged at 2500-3000 
rpm for 45-50 minutes- Free phage particles in the tupemate were demonstrated by inoculating it on a dish with 
indicator strains Bats____. coil aerogenes 1321 and 1322 by the agar layer method[a].  As a control we used the super- 
natant liquid from cultures or colon bacilli without sarcina. 

E X P E R I M E N T A L  RESULTS 

In the majority of our experiments we obtained positive results. Usually the plates showed a small number 
o f  negative colonies, appearing a~ small turbid spots of 1 mm diameter. The typical distribution of the spots on 
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the agar sudace was either random, or had d~e form shown in Fig. 1. The control experiments s negative re.. 
mlts. 
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Fig. 1. Sterile spots on indicato~ plate after 
adding centrifugate of mixed culture of 
colon bacilli and sarcina. 

Aftez 1-2 passages on d~e plates the phage pardeles 
were ~patated horn the bacteria by filtration d the phage- 
ly~tes fl~ough asbe~o~ plates SF or membrane fflter~ No.2. 
The five phage suains isolated In this way were arbitrarily 
designated S 1/1321. S 1/1322, S 2/1321, S 2/1322 and 
S 3/1321. In comparison with a reference phagestrain 1321 
lysing Bac~. coli aerogenes 1321, the following propertle~ 
were studied in these 5 phages: 1) titer on ind/cator s~aln, 
2) morphology d spots (colonies) on agar, 3) serological 
Mfinity and 4) range of action. 

While the tker of phage 1321 was lOJ, for S 1/1322 
it was 10 "~, for S 2/1322 and S 3/1321 -- 10 "r and for 
S 1/1321 and S 2/1321 - -  10 -I~. All the phages on the 
agsa with the indicator strain gave round clear spo~ of dia- 
meter 1.5-2.5 mm with a turbid'zone 0.5-1.5 mm. Photo- 
gra I~  of colonies of some of them are shown on Fig. 1, 
2 and 3. For revealing the serological affinity of the phages 
we used a n t i ,  ram obtained by immunizing rabbits with" 
the reference phage 1321. 
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Fig. 2. Sterile spotsonindica:orplate 
after adding phage-filtrate S 2/1322. 

Fig. 3. Sterile spots on indicator plate 
after adding phage-filtrate S 3/1321. 

We found the value K for the antiserum (i.e. the rate constant of the reaction between p.ha~e and antibody, 
which depends on phage concenr~ation and i~ activity); K of antisenxm in testing with different phages is consi- 
dered as an index of theLr degree of affinity [3]. 

For serum anti-1321 with respect to phage 1321 ~e  constant was equal to 10, with respect to S 1/1321 and 
S 1/1322 ~ 15, to S 2, / 1321 ~ 20, co S 2/1322-q,  and to S 3/1321 - -  14.5. The absence of difference in the 
va~lues of K shows that nil 6 phages possess serological sim/larity. 

In experiments to reveal the rang e of action of the phages we used strains of cultures of Baet. eoli aerogenes 
1321 and 1322o Bact. eoli ~;75, 1094, 844 and K = 12. Iz was found ~hat b o ~  the reference and isolated strains of 
phage lysed only suaius 1321 and 1322. 

Thus, by using the phenomenon of microbial symbiosis, we were able to induce phage-production in the 
colon baeUlus 1321 by means of sarcina. The phage strains isolated by this method were indistinguishable from 
one another in several proFertJes , and from the reference phage strains which lyse dlis species of bacteria. 

The results of thc~c experiments oF.en up new prospects for further rcscarch o~ tlie o:igin of phages. The re- 
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suits obtained may be considered as part of the evidence for the hypothesis we have put forward, that one d the 
factors causing bacteria to produce phage in nature fs the symbiosis of microorganisms. 

SUMMARY 

A method was developed of inducing phage-production of Bact. coll aerogenes 1321 with the aid of sarclna 
symbionts. The phages which were isolated have certain properties in common. 
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