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By t rea tment  of cultures of the pathogenic serotype Escher ichia  cell 0111:B4:H2 with nitrosoguanidine, 
auxotrophie mutants  with different requi rements  of nutrient fac tors  were obtained. The biochemical  p rop-  
er t ies  of some mutants were modified. The grea tes t  changes were observed in the antigenic s t ruc ture  of 
the mutants:  some of them retained cer tain antigens of the original strain,  while others  lost  them all. 
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Many workers  have repor ted  the isolation of auxotrophic mutants of Escher ichia  cell and other  m i c r o -  
organisms  induced with N-nitrosoguanidine [ ] -1]] ,  but it is not yet  known whether auxotrophic mutants 
induced by this mutagen can be isolated f rom cultures of pathogenic se re types  of E. coll. Yet such mutants 
a re  of g rea t  in teres t  for  the study of mutagenesis  of pathogenic bacter ia .  

The object of this investigation was to isolate auxotrophic mutants f rom cultures of the pathogenic 
serotype E. cell Ol11:B4:H2 after  t rea tment  with N-methy l -N ' -n i t ro -N-n i t rosoguanid ine  and to determine 
the serological  proper t ies  of the isolated mutants.  

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

Streptomycin-sens i t ive  cultures of the pathogenic serotype E. cell O l l h  B4:H2 were  used for  the i so -  
lation of auxotrophie mutants.  

The selective medium consisted of a minimal medium of the following composition: 20 g NH4C1, 4 g 
NH4NO3, 8 g anhydrous Na2SO4, 12 g K2HPO4, 4 g KH2PO4, 0.4 g MgSO t �9 7H20, ]5 g Difco agar ,  4 g glucose,  
and 1000 ml distilled water,  pH 7.2. 

Cultures of the pathogenic serotype E. cell 011hB4:H2 were grown in 30 ml meat-peptone broth for 
6 h. Next, to 9.5 ml of the broth culture 0.5 ml of a f reshly  prepared  solution of nitrosoguanidine was added, 
so that the final concentrat ion of mutagen was 50 pg/ml .  The t rea tment  was ca r r i ed  out with aerat ion for  1 
h at 37 ~ The same cultures but without the addition of the mutagen were used as the control.  The cul tures 
t reated with nitrosoguanidine were washed twice with physiological saline. The residue thus obtained was 
suspended in 5 ml meat-peptone broth and seedings of 1 ml were added to five tubes containing the same 
broth,  af ter  which they were grown for ].8-20 h at 37 ~ The culture was diluted to 10 -6, and seedings of 
0.1 ml were  then plated out on meat-peptone agar  and incubated for 18-20 h at 37 ~ When f rom 90 to 120 
discre te  colonies per  plate had grown, they were t r ans fe r r ed  by the repl ica technique [9] to dishes contain-  
ing minimal agar .  After growth for 18-20 h in an incubator, the colonies which did not grow on the dishes 
with minimal agar  were seeded on agar  slopes,  f rom which subcul tures  were taken on minimal agar  in 
o rde r  to purify the isolated auxotrophic mutants and to determine their  requi rements .  The nutrient r equ i r e -  
ments of the isolated mutants were  identified by Holliday's method [8]. 
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TABLE 1. Requ i rements  of Nutr ients  by I so la ted  Auxotrophic 

Mutants 
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Note. + Denotes that  amino ac id  is  e s s e n t i a l .  

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

As a r e s u l t  of this  work,  55 auxotrophic  mutants  of the pathogenic s e r o t y p e  E. col i  O l l ] : B 4 : H 2  were  
i so la ted .  In t he i r  morpholog ica l  and cul tura l  p r o p e r t i e s  they were  indis t inguishable  f rom the or ig ina l  s t r a in .  

The r e s u l t s  of the inves t iga t ion  showed (Table 1) that  27 of the mutants  were  mono-  and 13 were  po ly -  
auxotrophic .  The c h a r a c t e r  of the nut r ien t  r e q u i r e m e n t s  of 15 mutants  could not be de t e rmined  by t e s t s  
with the growth fac to r s  used .  F ive  of the 13 polyauxotrophic  mutants  were  dependent on th ree  or  more  

of these  growth f ac to r s .  

A study of the b iochemica l  p r o p e r t i e s  of the i so l a t ed  mutants  showed that  with the except ion of th ree  
mutants  which did not decompose  mal tose ,  al l  were  indis t inguishable  in the f e rmen ta t ion  p r o p e r t i e s  f rom 

the o r ig ina l  s t r a in .  

The s e r o l o g i c  p r o p e r t i e s  of the o r ig ina l  s t r a i n  and of the i so l a t ed  mutants  a l so  were  inves t iga ted  by 
the agglut inat ion t e s t  0 inea r  in t e s t  tubes ,  and on s l ides ) ,  using an abso rbed  homologous t ype - s pe c i f i c  OB 
s e r u m .  These  t e s t s  showed tha t the  o r ig ina l  s t r a i n O l l l : B 4 : H 2  is  agglut ina ted  by homologus OB s e r u m  in 
high t i t e r s  on s l ides  and in tubes;  30 of the 55 mutants  gave a posi t ive  agglut inat ion r eac t i on  on s l ides  only, 
and 25 were  not agglut inated at al l  by this s e rum;  11 of the 20 mutants  were  agglut inated in the s l ide  
agglut inat ion t e s t  in t i t e r s  of 1:200-]:400 only with a l iving cul ture  and gave a negat ive  r eac t i on  with a 

hea ted  cul ture .  

It was thus poss ib le  to i so la t e  auxotrophie  mutants ,  induced by means  of N-ni t rosoguanid ine ,  f rom the 
pathogenic  se ro type  E___. coli  O111:B4:H2. However,  under  these  condit ions cons ide rab le  changes were  ob-  
s e r v e d  in the s e ro log i ca l  p r o p e r t i e s  of the mutants ,  in the form of a d e c r e a s e  in the i r  ant igenic  ac t iv i ty .  
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