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The possibil i ty of t r ansmiss ion  of genetic mater ia l  f rom Escher ich ia  coli 055 to E. coli 
ABl157 (K12) by thei r  conjugation in the intestine of these animals was demonstrated in 
exper iments  on s ter i le  CC57W mice.  T ransmiss ion  of determinants  controll ing the syn-  
thesis  of a heterogeneic  antigen s imi lar  to human type O(H) antigen also was d iscovered .  

A study of c ross ing  of enteropathogenic s t rains  of E. coli containing heterogeneic antigens s imi la r  
to the isoantigens of the human ABO blood group sys t em with E. coli K12 showed that the genetic de te r -  
minants of these antigens are  localized in the region of the his* genetic locus on the chromosome of E. 
coli [4]. 

The object of this investigation was to study the possibil i ty of t r ansmiss  ion of genetic determinants  
of heterogeneic  antigens f rom bacter ia  of serologicai ly  typed s trains  of E. coli 055 to E. coli K12 in the 
mouse intestine. 

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

Enteropathogenic s t ra ins  of E~ coli 055 sensit ive to s t reptomycin  and containing a heterogeneic anti-  
gen s imi lar  to human type O(H) antigen were used as donors,  and a semiauxotrophic s t ra in  of E. eoliAB1157, 
originating f rom E.  coli K12 ( thr- ,  leu-,  p ro - ,  h i s - ,  a r g - ,  lac- ,  S r) was used as the recipient .  

The bac ter ia  of these s t rains  were  crossed  in mice.  Altogether 40 CC57W mice weighing 18-20 g 
were used in the exper iments .  The intestine of the animals was f i rs t  s ter i l ized by adminis t rat ion of s t r ep -  
tomycin (50,000 units),  e ry th romycin  (5 mg), and nystatin (4 rag) s imultaneously to the animals by mouth 
[2, 3]. About 108 cells of an 18-h broth culture of E. coli ABl157 was given by mouth to the mice 24 h af-  
t e r  the last dose of antibiotics,  and the same dose of E. coli 055 cells was given 24 h la ter .  The feces 
were collected daily thereaf ter  for 1 week. The mater ia l  was suspended in w a r m  physiological  saline in 
the ratio of 1 : 10 and seeded on selective media permit t ing growth of thr  +, leu +, sr ;  pro +, St; his +, s r ;  
a rg  +, S r ,  and lae +, S r recombinants .  

Intact mice receiving antibiotics and atso mice receiving bacter ia  of only one of the parental  s t ra ins  
acted as the control .  

*Abbreviations used: his + (his-) ability (inability) to synthesize histidine, thr  + (thr-) ditto for threonine,  
leu + {leu-) for leucine, pro + (pro-) for proline, a rg  + (arg-) for arginine, and lac + (lac-) for lactose; s r  de-  
notes res is tance  to s t reptomycin .  
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TABLE 1. Isolation of Genetic Recombinants of 
E. coli f rom Intestine of Mice in Relation to 
Time of Taking Material  

Crossing of h ~ Mean number of recombi- 
serologtcally ~ ,~ nants isolated (per dish) 

typedtYpedand un-strains o . ~  1st 2:d 3rd 4th 5~ 
~ ~ day day day 

1--O55 • 
AB 1157 

2--055 • 
XABl157 

230 0 

231 0 

202 35 

26 6 

111 

10 

0 0 

0 0 

0 0 

0 0 

6th 
day 

The isolated genetic recombinants  were studied 
for  the presence of heterogeneic  antigens by a test  
based on adsorption of specific isoagglutinins by he t e ro -  
geneic bacter ia l  antigens [1] and also for their  content 
of somatic antigen by the usual technique of bacter ia l  
agglutination in tubes. 

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

The results  of the separate  experiments  given in 
Table I show that the number of isolated recombinants  
depended on the t ime when the feces was taken and 
was highest on the 1st day, falling considerably on the 
2nd and 3rd days.  Start ing f rom the 4th day no r e c o m -  
binants were  isolated in any exper iments .  

A study of 113 isolated recombinants  showed that 
all were  prototrophs;  i.e., they inherited f rom E. coli 

O55 the genes control l ing the synthesis of threonine,  leucine, prol ine,  histidine, and arginine.  At the same 
time they remained unable to ferment  lactose.  The overwhelming major i ty  of the recombinants  preserved  
the type of sensi t ivi ty to specific "female" phage ~0II. 

Of the total number  of recombinants  tes ted ,  a heterogeneic  antigen of the human O(H) type was found 
in 22. 

The study of recombinants  containing heterogeneic  antigen showed that, unlike ceils of the original 
s t ra in  E. coli K12 and recombinants  without the heterogeneic  antigen, they were agglutinated by OB se rum 
against E. coli 055 to t i lers  of 1 : 1600-1:3200; this resul t  demonst ra tes  that they contained a somatic  anti-  
gen of the enteropathogenic bac ter ia  of the donor s t ra in .  The resul ts  thus indicate that determinants  of a 
heterogeneic  antigen, s imi lar  to human type O(H) antigen, can be t ransmit ted during conjugation of se ro log-  
ically typed and untyped s t ra ins  of E. coli in the mouse intestine. 
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