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A study of conjugation between typed s t ra ins  of Escher ich ia  coli belonging to different O s e r o -  
groups and of conjugation between typed and untyped s t ra ins  showed that the genetic de te rmi -  
nant controll ing synthesis  of the O100 antigen is c losely linked with the histidine locus. Among 
recombinants  isolated f rom c r o s s e s  between typed E. coli cells  some were found to have a 
different  serotype f rom that of the donor and recipient  cells.  
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There is evidence in the l i tera ture  that as a r e su l t  of conjugation between donor cells of typed s t ra ins  of 
E scher ichia  coli genetic determinants  controll ing antigenic proper t ies  can be t ransmit ted to recipient  cells of 
untyped s t ra ins  of E. coli [5].  Recombinants  formed in these c r o s s e s  possess  antigenic proper t ies  c h a r a c t e r -  
istic of the donor cells.  

To determine the cha rac te r  of the antigenic proper t ies  of recombinants  formed in c ro s se s  in which the 
donors  and recipients  are  typed s t ra ins  of E. coil belonging to different serological  groups, the antigenic 
proper t ies  of hybrids obtained by conjugating E. coli O100 donor cells  with E. coli O86 recipient  cells were 
studied. 

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

As the donor s t ra in  in the conjugation exper iments  the typed s t ra in  E. coli AP17 Hfr O100 Str s, con-  
s t ructed by the wr i t e r s  previously by introducing the F plasmid f rom E. coil P4x into E. coli F-O100 t rp -  lac- 
[2] ,  was used. Cells of this s t ra in  t ransfer  genes in the O - p r o - t h r - l e u - a r g - h i s - t r p - l a c  direction.  The r e -  
cipient s t ra ins  were the typed s t ra in  E. coli AP19 F- O86 : K 6 2 / L / :  H 2 m e t - t r p - a r g - S t r  r, isolated in the 
wr i te rs '  l abora tory  by L. G. Stolyarova after  t rea tment  of cul tures  of s t ra in  E. coli F 1961 086 : K 6 3 / L / :  H2, 
obtained f rom the All-Union E scher ich ia  Center,  with N-methyl-N'-ni t ro--N-ni t rosoguanidine,  and the untyped 
s t ra in  E. coli PA 373 F- met  A- a rg  F-  thr- leu- lac- hal r. 

The cul tures were c rossed  by the standard conjugation method [ 1| .  The conjugation mixtures  were kept 
for 2 h at 37~ and then seeded on selective media. The sensit ivity of the recombinants  to specific "male" 
phage f2 was determined by the agar layer  method. The serological  proper t ies  of the recombinants  were 
studied in the agglutination test  with specific se rum on slides and in the expanded react ion in tubes. 

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

The exper iments  began with c r o s s e s  aimed at identifying the location of the genetic determinant  con- 
troll ing synthesis  of the antigen by virtue of which the donor bac ter ia  belonged to the serogroupO100.  For  this 
purpose, E. coil AP17 Hfr O100 • E. coli PA 373 F- c ro s se s  were ca r r i ed  out. F r o m  these c ro s se s  100 each 
of met +, arg  § and thr § leu + his + recombinants  were selected and these were then investigated in the agglutina- 
tion test  with specific O100 serum.  As these exper iments  showed, only his-Sir  r recombinants  gave positive 
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T A B L E  1. S e r o l o g i c a l  P r o p e r t i e s  o f  

R e c o m b i n a n t s  O b t a i n e d  by C r o s s i n g  E .  e o l i  

A P 1 7  Hf r  O100 x E .  c o l t  A P 1 9  F -  086  

Class of re- 
eombinants 

arg + trp + 
arg + 
met+ 
met+ trp+ 

Numbe~ 
of re- 
combi- 
nants 
tested 

15 
85 
60 
40 

Number Number Number 
of re- of re- of re- 
eombi- combi- combi- 
nants ag-[nants ag-[nants not 
gluti- ]gluti- [ aggIuti- 
hated by [hated by !nated by 
086 se- [O86 se- 1 O100 and 
rum |rum land 086 

] [ sera 

10 o 
4 30 10 
40 15 5 
35 3 

results in the agglutination test. Consequently, the determinant (determinants) controlling synthesis of the 
O100 antigens is closely linked with the histidine locus. 

On the basis of these results and also of those obtained by other workers [3, 7], showing that antigens 
025, 026, 055,086, and 06 are closely linked with the his genetic locus, it can be postulated that the determinants 
controlling synthesis of the various antigens of the O serogroup have a complex structure, probably in the 
nature of a complex locus in which different alleles determine different antigens. 

Investigation of the genetic determinant of the O100 serogroup by cells possessing the genetic determi- 
nant controlling their membership of the O86 serogroup was carried out in crosses of E. coli API7 Hfr O100 • 
E. col[ API9 F- 086. The met + Str r, arg + Sir r, and trp + Sir r recombinants were selected from these crosses, 
in which they were formed in frequencies of 2.8 • 10 -4, 2.7 • 10 -4, and 5 • I0 -~, respectively. After purification 
on similar media, these recombinants were studied in the agglutination test with specific O100 and 086 sera 
(Table 1). 

As Table I shows, most of the recombinants were agglutinated by specific 086 serum. Those recombi- 
nantswhiehwerenot agglutinated by this serum were tested in the agglutination test with O100 serum. Some of 
these recombinants were found not to give a positive agglutination reaction with either serum. 

When discussing the nature of the genetic recombinants not agglutinated by these sera one possible ex- 
planation is  t ha t  in t h i s  c a s e  s o m e  o t h e r  serotype w a s  formed. It  c a n  a l s o  be  p o s t u l a t e d  that e i t h e r  r e c o m b i n a -  

t ion  of a l l e l e s  of a n t i g e n s  took p l a c e  in t h i s  c a s e ,  a c c o m p a n i e d  by the f o r m a t i o n  of  h y b r i d  a n t i g e n s ,  o r  m u t a t i o n  

o c c u r r e d  in the r f b  r e g i o n ,  d e t e r m i n i n g  the  b i o s y n t h e s i s  of the l i p o p o l y s a c c h a r i d e  c h a i n ,  l e a d i n g  to a d i s t u r -  
b a n e e  o f  s y n t h e s i s  o f  the  O - s p e c i f i c  c h a i n s  and to m o d i f i c a t i o n  of the 0 s e r o g r o u p  [4,  6]. 
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