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The discorvery of a sexual process in bacteria [6, 11] and the isolation of  Hfr strains of E. coli with a high fre- 
quency of recombinations [3, 5] have greatly extended the possibilities of studying the principles of the transfer of  
genetic material from one bacterial cell  (donor) to another (recipient) within the limits of a single species. By anal-  
ogy with the results of experiments on the transformation and transduction of  cells, it appeared that this type of gen- 
etic transfer may also be possible in bacteria belonging to different species and genera. In fact, hybridization has 
been produced between E_..coI~ and various species of  Salmonella, between saImonellae and Bacillns subtilis, and be-  
tween salmonellae and Vibrio cholerae [1, 2, 4]. However, the production of  hybrids by crossing bacteria of  different 
species has so far been attended with considerable difficulty, as shown by the unsuccessful attempts of many workers 
to cross E. coli with dysentery bacteria hybrids of which have been described only by Luria and Burrous [9]. Mean- 
while, further attempts to find ways of crossing intestinal bacteria, especially pathogenic, are of considerable impor- 
tance not only for the understanding of general problems (the evolution of natural populations, the graded transmission 
of signs, the classification of bacteria), but also for the solution of many special problems, such as the causes of the 
development of serotypes, of  atypical  strains, and so on. 

In the present paper we describe the results of  experiments on the hybridization of E. coli and Sh._.. flexneri, 
carried out for the purpose of determining the possibility of crossing these microorganisms and the extent to which 
this depended on the Hfr strains of E_ c.oli used in the crosses. 

E X P E R I M E N T A L  M E T H O D  
As donors, the following strains were used: W 1485 F+ (Me-, lac+, gal+, TlS), HfrH (B1- , lac+, gal+, T1 s, L - ,  

Hfr RI)prototroph, lac§ gal+, T1 r , HfrC (Me-, lac+, gal+, TlS), and HfrH (B1- , lac+, gal+, T1 s, k+)*, derived from 
E. coli K-12. All were sensitive to streptomycin. 

As recipients 35 strains of Sh. flexneri were tested; these were obtained from the L. I. Tarasevich State Control 
Institute and from the department of  microbiology of Tashkent Medical Institute. Streptomycin-resistant variants of 
these strains, isolated by picking off individual colonies grown after seeding on to MPA with the addition of  100 i.u. 
streptomycin/1 ml of  medium. 

For the crossing procedure, an 18 h broth culture of E. coli was diluted 1:3 with physiological saline. A suspen- 
sion was made from an agar culture of Sh_._. flexneri_______~, resistant to streptomycin, in physiological saline with a concen- 
tration of  250 million cells/m1. Samples of 1 ml of  each culture were mixed together in a separate tube, the mix-  
ture incubated at 37* for 60 rain, and then seedings of 0.1 ml of it and its dilutions made on a selective medium, 
consisting of minimal  lactose medium [6] to which were added 0.4 g/l i ter  yellow eosin, 0.065 g/li ter methylene 
blue, and 100 i.u. streptomycin/ml. By means of this medium it was possible to select Lac + S r recombinants, 

* Me- unable to synthesize methionine; B 1 - unable to synthesize thiamine; lac+ fermentation of lactose; gal+ fer- 
mentation of galactose; T1 s - sensitivity to phage T1; X+ carries prophage; k-  prophage absent. 
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Results Showing Fert i le  Combinations of Strains of 

Sh. flexneri with Different Strains of E. colt  Hfr 
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i .e . ,  recombinant  strains of bacter ia  fermenting lactose and 

resistant to streptomycin.  

As controls to these experiments,  separate seedings 
were made of  E. col t  and Sh. flexneri on to a s imilar  mini-  
mal  medium containing lactose, indicator,  and streptomycin. 

E X P E R I M E N T A L  R E S U L T S  

To produce crossing, samples of bacter ia  of each of 
the 5 strains of E. colt  were mixed with samples of a l l  35 
strains of Sh. flexneri, and the experiments were repeated 
five t imes. In positive cases, recombinant  colonies (resis- 
tant to streptomycin and fermenting lactose) appeared on 
the dishes of se lect ive  medium,  seeded with a mixture of 
E. colt  and Sh. flexneri, after 3-5  days of  cult ivat ion at 
37*. In the control  seedings no colonies were observed to 
grow, for development  of E. colt  was prevented by strepto- 
mycin  and the s t reptomycin ' res is tant  Sh. flexneri could not 
ut i l ize the lactose contained in the medium as a source of 
carbohydrate.  

Although the experiments were repeated many times, 
recombinarit  colonies were found only on those dishes with 

se lect ive  medium seeded with a mixture of Sh. flexneri and E. col t  Hfr. So far as E. colt  strain W 1485 F+ was con- 
cerned, attempts to cross i t  with Sh..._. flexner~[ did not lead to the production of recombinants,  for no colonies deve l -  
oped on the se lect ive  medium.  After crossing the 4 strains of E. col t  Hfr with each  of the 35 test strains of Sh. f lex- 
neff, combinations with only 16 strains proved ferti le.  In this Way 183 cultures of recombinants were isolated. It may 
be concluded from these results that about half  the test strains of Sh. flexneri could be identif ied as F- (recipient)  

strains. 

The abi l i ty  of Sh. flexneri to act as recipient  cells in crossings was displayed to an unequal degree when a l l  4 
strains of E_. col t  Hfr were crossed with donor cells.  This is c lear  from the results showing ferti le combinations of 4 
strains of E. col t  Hfr and 16 strains of  Sh. flexnert (see table).  

It is easy to see that fertile combinations with at l  4 strains of E-- colt  Hfr were found only in the case of strain 
No. 2047 of Sh. flexneri .  Strains Nos. 3584 and 2055 of Sh. flexneri gave fertile combinations with 2, and No. 2050 
with 3 and 4 strains of E. colt  Hfr used for crossing. In the remaining cases, the strains of Sh. flexneri gave fertile 
combinations with 2 or with only 1 strain Hfr. Whatever the strains used, the frequency of recombinat ion was on the 
whole low, compared with that usually observed during crossing of Hfr strains with strains of E. colt  F- 

The results demonstrate that hybridizat ion is possible between sexually differentiated strains of E. cot/ and Sh_.._~. 

flexneri,  i .e . ,  between bacter ia  character ized by considerable taxonometr ic  differences. 

By testing the strains of Sh. flexneri for fer t i l i ty  with different standard strains o rE .  colt  Hfr by means of  se lec-  
tion of Lac+ S r recombinants,  it  was possible to isolate a re la t ively  large number of  dysentery strains behaving as F- 
strains in crossings with E-- colt .  From the quant i ta t ive point of view, these results are in agreement  with those ob- 
tained by intra-species  crossings of E. colt ,  and also by crossings of E. colt  with sa lmonel lae ,  when a quarter, or even 

half, of the various strains of E. colt  possessed the fer t i l i ty  factor [8, 10]. 

Data re la t ing to the genet ic  structure of the isolated recombinants (183) and a discussion of the re]ults will  be 

presented in later  communicat ions.  

S U M M A R Y  
Investigations carr ied out demonstrated that  a recombinat ion phenomenon takes place on mixing E_ colt  and 

Sh. flexneri ce l ls .  Sh. flexneri behave as females.  
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