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Genetic c r o s s e s  were  c a r r i e d  out between donor s t r a ins  of Escher ich ia  coli  of pathogenic 
se ro types  containing he te rogeneic  antigens and rec ip ien t  s t r a ins  of E. coli K-12 not p o s s e s s -  
ing these  ant igens.  The p r e s ence  of he te rogeneic  antigens as uase lec t ive  c h a r a c t e r s  was 
de te rmined  in the var ious  groups of r ecombinan t s  obtained. The r e su l t s  indicate c lo se r  
l inkage of the locus of the he te rogeneic  type B human antigen with the locus of the h i s+gene .  

In 1945, Zhukov-Verezhnikov postulated that  the p re sence  of a human antigen in pathogenic bac t e r i a  
may cause an i nc rea se  in the i r  v i ru lence  [4] and in te r fe re  with the development  of immuni ty  a f t e r  vacc ina-  
tion [5]. The p re sence  of he te rogeneic  antigens common to both man and bac t e r i a  was subsequently demon-  
s t r a t ed ,  and this phenomenon has been t e r m e d  biological  or  antigenic m i m i c r y .  

Studies of enteropathogenic  s t r a ins  of Esche r i ch ia ,  belonging to d i f ferent  se ro log ica l  groups ,  has 
shown that  they p o s s e s s  he te rogeneic  ant igens s i m i l a r  to human isoant igens of the ABO type [1, 3, 6-8].  

The object  of the p re sen t  invest igat ion was to study the possibi l i ty  of t r a n s m i s s i o n  of genetic de te r -  
minants  control l ing the synthes is  of he te rogeneic  antigens f r o m  bac t e r i a  of pathogenic s e ro types  to untyped 
s t r a ins  of E. coli and to de te rmine  the local izat ion of these de te rminan t s  on the c h r o m o s o m e .  

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

Strains of E. coli  1-O55, 2 -055 ,  and 3 -055 ,  possess ing  a human type O (H) he te rogeneic  antigen,  and 
s t r a i n s  of E. eoli H-35 of se ro type  086 :K- :H25 ,  possess ing  a human type B he te rogeae ic  antigen,  were  
used as donors .  These s t r a in s  were  obtained f r o m  the depar tment  of microbio logy,  Kalinin Medical  Ins t i -  
tute,  and f r o m  the col lect ion of ~he All-Union Escher i ch ia  Center .  After  t r e a t m e n t  of the bac t e r i a l  popula- 
tion of s t r a i n  H-35 with ni t rosoguanidine,  i ts  auxotrophic  va r ian t  ( l a c - c y s - )  was obtained, and f rom this ,  
in turn,  F '  Iac + donors  were  obtained by introduction of the F '  lac + fac tor  f r o m  E. coli s t r a i n  K-12 (200PS). 

Standard polyauxotrophic  s t ra ins  E. coli K-12 : C600 (thr- leu- B ' -  l ac -  S r) and ABl157 (thr- leu-  p ro-  
h is -  a r g -  lac-  S r) were  used  as  the rec ip ien t s .  

Cross ing  was c a r r i e d  out by mixing 18-h broth cul tures  of donors and rec ip ien t s  in equal vo lumes  
(0.5 ml) in 6 ml  f resh  nutr ient  broth .  The mix tu res  were  incubated for  20 h a t  37~ a f t e r  which the bac-  
t e r i a  were  sed imented  by centr i fugat ion.  After  r e suspens ion  in 0.5 ml physiological  sa l ine  the b a c t e r i a  
were  seeded on dishes with medium enabling genetic r ecombinan t s  of the appropr ia t e  type to be se lec ted .  

To detec t  ant igens of the human ABO s y s t e m  in the bac t e r i a  a modif ied technique of adsorp t ion  of 
spec i f ic  isoagglut inins  by he te rogeneic  bac te r i a l  antigens [2] was used. 
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E X P E R I M E N T A L  R E S U L T S  

Genetic r ecombinan t s  se lec ted  for  individual genetic m a r k e r s  were  subcul tured on an identical  se lec -  
t ive medium and tes ted  for  the p resence  of he te rogeneic  B or  O(tt) ant igen as  unselect ive  m a r k e r s .  As 
Table 1 shows,  many genetic  r ecombinan t s  inher i ted the genetic de te rminan ts  of these ant igens.  When 
s t r a in  H-35 was used,the he terogeneic  ant igen was detected mos t  f requently among the h i s+ - r ecombinan t s .  
This sugges ted  that  the genes respons ib le  for  synthes is  of the type B he terogeneic  antigen a r e  m o r e  c losely  
linked with his + locus .  This hypothes is  was conf i rmed  in a supplementa ry  e x p e r i m e n t  to study the va r ious  
types of r ecombinan t s  obtained as the r e s u l t  of 2-h c r o s s e s  of the bac t e r i a  of this s t r a in  with ABl157 r e -  
cipient  cel ls .  During the ana lys i s  of these recombinan t s  the he te rogeneic  antigen was d i scovered  only in 
the his + type. The e x t r e m e l y  low frequency of appea rance  of r ecombinan t s  in analogous 2-h c r o s s e s  of 
s t ra ins  1-O55, 2 -055 ,  and 3-055  preven ted  s i m i l a r  invest igat ions f rom being undertaken with r e s p e c t  to 
the O(H) he te rogeneic  antigen. 

It  is in te res t ing  to note that  the local iza t ion of the genetic de te rminan ts  of the he te rogene ic  Fo r sman n  
antigen in Salmonella  a l so  is l inked with the locus of the his + gene [9]. 

In the expe r imen t s  of s e r i e s  II, r ecombinan t s  obtained by c ross ing  s t ra ins  1-O55 and ABl157 were  
studied in the agglut inat ion t e s t  with OB s e r u m  agains t  E. coli 055.  As Table 2 shows,  r eeombinan t s  (PI -  
P5) posses s ing  he te rogene ic  ant igen gave agglutination in the same  t i t e r  as  the or iginal  s t r a in  1-O55, 
w h e r e a s  r ecombinan t s  not containing the he terogeneic  ant igen (P6-P10) behaved s imi l a r ly  to s t r a i n  ABl157, 
i .e . ,  they were  agglutinated spontaneously in physiological  sal ine.  

The reac t ion  of adsorp t ion  of s e r u m  055 by different  bac t e r i a ,  c a r r i e d  out by Cas te l l an i ' s  method,  
showed that  the s e r u m ,  adsorbed  by the or ig inal  s t r a i n  1-O55, just  as  also by the r ecombinan t s  containing 
antigen, los t  i ts  agglutinable p rope r t i e s  in re la t ion  both to the s t r a in  used for  adsorp t ion  and all the other  
s t r a in s  of that  group. Adsorpt ion of the 0-55 s e r u m  by cel ls  of E. coli ABl157, and a l so  by P6-P10 r e -  
combinants  not containing he te rogene ic  ant igen had no effect  on the tiber of the adso rbed  s e r u m .  

The r e su l t s  indicate the possibi l i ty  of t r a n s m i s s i o n  of he te rogeneic  antigens f rom bac t e r i a  of typed 
s t r a ins  to b a c t e r i a  of untyped s t ra ins  of E. coll.  Meanwhile, genetic  ana lys i s  of the r ecombinan t s  sugges ts  
that  the genetic de te rminan t s  control l ing synthesis  of the human type B he terogeneic  antigen a r e  located 
close to the his + locus on the c h r o m o s o m e  of E. coll.  
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