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When Escheriehia coli cells belonging to one serotype are crossed, the recombinants show 
considerable changes in sensitivity of T-phages and, in particular, in antigenic structure. 
Besides exhibiting polyagglutinability, the recombinants contain antigens of different sero- 
types, giving a positive agglutination reaction in high titers. 

Somet imes  r ecombinan t s  i so la ted  a f te r  c ro s s ing  typed and untyped s t r a ins  of Esche r i ch i a  coli exhibit  
the fo rmat ion  of new antigens [1-3, 7]. 

The inves t igat ion desc r ibed  below was under taken to study unselect ive  c h a r a c t e r s ,  notably antigenic 
p r o p e r t i e s ,  of r eeombinan t s  obtained by c r o s s i n g  E. coli ce l l s  belonging to se ro types  O26 :B6 and O20:B145.  

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

Fif teen s t r a in s  of E.  coli belonging to s e ro types  026 :B6 and 020 :B145 isola ted f rom sick chi ldren 
were  used in the expe r imen t s .  All s t r a ins  were  p ro to t rophs  and were  agglutinated by homologous s e rum in 
high t i t e r s .  St ra in  No. 69 was lysed by phages  T2, T4, T5, and T6 and s t r a in  No. 334 by phage T2, while the 
r e s t  were  r e s i s t a n t  to all  T -phages .  Ten s t r a ins  did not f e rmen t  suc rose ,  4 did not f e r m e n t  raf f inose ,  and 
the r e m a i n d e r  f e rmen ted  ca rbohyd ra t e s  to acid and gas.  

Auxotrophic mutan ts  were  isola ted by the penici l l in method [4] by means  of u l t rav io le t  r ays  f rom a 
type BUV-15 lamp.  

The bac t e r i a  for  invest igat ion were  c r o s s e d  by the SRP method [5, 6]. The se lec t ive  medium used 
was a min ima l  aga r  medium with the addition of co r respond ing  amino ac ids ,  1% glucose,  and 300 pg /ml  
s t rep tomycin .  

The antigenic s t r u c t u r e  of the r ecombinan t s  was studied in sl ide agglutination t e s t s  with monovalent  
O20, O26 ,055 ,  Ol11,  and 408 sofa .  Fe rmen ta t i on  act ivi ty  was de te rmined  by seeding in HissTs medium,  and 
mot i l i ty  in 0.75% mea t -pep tone  agar .  

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

Of the 15 s t r a in s  studied,  7 were  success fu l ly  c ro s sed  with s tandard  E.  coli  K-12,  r ec ip ien t s ,  act ing 
as donor s t ra ins .  Auxotrophic mutan ts  were  isola ted f rom the r ema in ing  s t r a ins ,  dependent on one of the 
following amino acids:  threonine ,  leucine,  hist idine,  prol ine ,  and t ryptophan.  As a r e su l t  of the i r  c ro s s in g  
with s tandard  donor E. eoli Hfr H, two rec ip ien t  s t r a ins  were  se lec ted.  

Subsequently c r o s s e s  were  obtained f rom s t r a ins  belonging to the s a m e  sero type .  Altogether  168 r e -  
combinants  were  obtained,  and the i r  antigenic p r o p e r t i e s ,  mot i l i ty ,  abi l i ty to f e rmen t  ca rbohydra t e s ,  and 
behav ior  toward phages  of the T group were  invest igated.  
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The antigenic proper t ies  were studied in 30 recombinant  s t ra ins  obtained by c ros s ing  bacter ia  of the 
same serotype (Table 1). 

Recombinants  f rom the c ros s ing  416(O20 : B145)F+• 334(020 : B145)F- were divided into three groups: 
1) those which had lost the p roper t i es  of the original  s t ra ins  and which possessed  new antigens; 2) those 
possess ing  new antigens and retaining one of the antigens of the original s t ra ins;  3) those possess ing  both 
parent  antigens and cha rac t e r s  of a new serotype.  

The reeombinants  of group 1, which had lost the antigens of the parent  s t ra ins ,  were agglutinated in 
the heated state by O l l l  se rum in fair ly high t i te rs ,  and some of them by 026 and O55 sera .  Besides the 
parent  antigens,  mos t  of the group 2 r ecombinan t spossessed  somatic  antigen of serotype O l l l  : B4. Five 
s t ra ins  were found to have one of the antigens of sero types  026 : B6 and 055 : Bh. The 3rd group contained 
only two recombinants  (105 and 113). Recombinant  105 possessed  the surface antigen of serotype 408 and 
s t ra in  113 the somatic  antigens of se ro types  055 : B5 and O l l l  : B4. 

Recombinants  f rom c ross ing  103(O26 : B6)F+x 69(026 : B6)F-  and 211(O26 : B6)F+• 69(026 : B6)F-  
could be divided into the same three groups,  although the detected antigens belonged to another serologic  
type. Antigens of se ro types  055 : B5 and O l l l  : B4 were found in the s t ra ins  obtained from these c rosses .  
However,  antigens of serologic  type 020 : B145 were most  prominent ,  often giving a positive agglutination 
react ion in a t i te r  equal to that of the serum.  

Tes ts  of moti l i ty  of the recombinants  showed that all 168 s t ra ins  obtained were motile.  

Since the original  s t ra ins  possessed  equal ferment ing power,  the recombinants  were studied in o rder  
to detect new proper t i es ,  i .e. ,  loss of the ability to fe rment  par t icu lar  carbohydrates .  All the studied r e -  
combinants were indistinguishable in ferment ing power f rom the original  s t ra ins .  

The behavior  of 80 recombinants  toward phages of the T group was studied. Resis tance only to some 
of the phages producing lysis  of the recipient  s t ra in  was t ransmit ted  to a proport ion of the s trains.  Some 
s t ra ins  which retained the sensi t ivi ty of the recipient  s t ra in  were lysed by phages to which the recipient  
was res is tant .  Strains were found which were res i s tan t  to phages producing Iysis of the recipient  s t ra in  
and sensit ive to phages to which the recipient  was res is tant .  

The study of the serologic  proper t ies  of the reeombinants  thus demonstra ted the formation of new 
antigens in them, of a type which depended on the bac ter ia  c rossed .  If they were bacter ia  of serotype 
020 : B145, then antigens of serotype O l l l  : B4 were formed. Cross ing  of bacter ia  of serotype 026 : B6 led 
to the appearance of cha rac t e r s  of serotype 020 : B145. Besides the polyagglutinability which was cha r -  
ac te r i s t ic  of the ma jo r i ty  of s t ra ins ,  antigens of one of the serotypes  were predominant.  
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