
Now that i t  is poss ib le ,  as the w r i t e r  has shown, to detect  t e l o m e r i c  fusion of c h r o m o s o m e s  the way is 
open for  the expe r imen ta l  study of the m e c h a n i s m s  and biological  role  of t e l o m e r i c  in te rac t ion  between c h r o -  
m o s o m e s  in health and d i sease .  
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T H E  I N V A S I V E  P R O P E R T I E S  A N D  S T R E P T O M Y C I N  

R E S I S T A N C E  O F  E N T E R O P A T H O G E N I C  S T R A I N  
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Cross ing  Escher ich ia  coli K12 Hfr  AB313 with an enteropathogenic  s t ra in  of E. coli of the s e r o -  
logical  group 0124 yielded recombinants  which had los t  the i r  invas iveness .  The loss  of invas i -  
veness  of these  recombinan ts  was not due to the acquisi t ion of genes controll ing r e s i s t ance  to 
St reptomycin .  

KEY WORDS: enteropathogenic  s t r a ins  of E. coli; invas iveness ;  s t r ep tomyc in  res i s t ance ;  
t r a n s m i s s i o n  of genes.  

One of the f ac to r s  in the pathogenici ty  of shigel las  and cer ta in  se ro log ica l  groups of enteropathogenic  
e sche r i ch ia s  is invas iveness .  Invest igat ions  [1-3] have shown that  r ep l acemen t  of the s t r ep tomyc in  region of 
invasive s t ra ins  of shigel las  and e sche r i ch ia s  by the cor responding  s t r e p t o m y c i n - r e s i s t a n t  region of noninvasive 
e sche r i ch ia s  in conjugation expe r imen t s  leads as a rule  to loss  of invas iveness .  This sugges ted  the exis tence  
of a spec ia l  gene (or genes) control l ing this p rope r ty .  However,  the difficulty in the in te rpre ta t ion  of these  
findings is that  incorpora t ion  of the s t r e p t o m y c i n - r e s i s t a n t  region can i tse l f  cause loss  of v i ru lence  because  of 
d is turbance  of synthet ic  p r o c e s s e s .  

In this invest igat ion an a t tempt  was made  to d i scove r  whether  the loss  of invas iveness  is connected with 
the acquisi t ion of genes of the s t r ep tomyc in  r e s i s t a n t  region or  of genes outside it. 
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TABLE 1. Gene t ic  Groups  of R e c o m b i n a n t s  
of Eo coli  0124 

Number of 
~r Genotype strains 

1 
2 
3 
4 
5 
6 
7 

Total 

had+ 
had+ mot+ 
had+ dul+ 
nad+ str r 
nad+ dul+ mot+ 
nad+ dul+ sir r 
had+ mot+ dul+str r 

127 nad 
2 mot 

38 dul 
17 str r 
7" pil 
5 
1. 

197 

TABLE 2. V i r u l e n c e  of R e c o m b i n a n t s  Al low-  
ing for  I n h e r i t a n c e  of Ind iv idua l  M a r k e r s  

Result of eye % of strains 
Marker test losing invasiveness 

37/113 
0/6 
4/20 
3/19 
0/7 

3:3 
0 

2O 
16 

i (} 

Legend. Numerator, number of strains los- 
ing invasiveness; denominator, number of 
strains studied. 

EXPERIMENTAL METHOD 

The s t a n d a r d  s t r e p t o m y c i n - r e s i s t a n t  s t r a i n  E. coli  K12 Hfr AB313 was used  and was conjuga ted  with a 
f r e s h l y  i so l a t ed  s t r e p t o m y c i n - s e n s i t i v e  s t r a i n  of E. coli  of s e r o l o g i c a l  group 0124:K72(B17). S t ra in  AB313 is  
wel l  known in  the l i t e r a t u r e  and the t r a n s m i s s i o n  of i ts  c h r o m o s o m e s  s t a r t s  with the gene con t ro l l i ng  m a n n i t o l  
u t i l i z a t i on .  S t r a in  0124 has  not  been  mapped.  R e c o m b i n a n t s  w e r e  se l ec t ed  for  t h e i r  ab i l i ty  to syn thes i ze  n i co -  
t in ic  ac id  (nad), and the u n s e l e c t i v e  m a r k e r s  chosen  were  those  con t ro l l i ng  mo t i l i t y  (mot), f i m b r i a  syn the s i s  
(pil), ab i l i ty  to f e r m e n t  the c a r b o h y d r a t e s  r h a m n o s e  and dulc i to l  ( rha,  dul),  and i n v a s i v e n e s s ,  def ined as  the 
ab i l i ty  of the s t r a i n  to induce  k e r a t o c o n j u n c t i v i t i s  in  gu inea  p igs  [4]. 

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

Depending  on the i n h e r i t a n c e  of the v a r i o u s  m a r k e r s ,  a l l  the r e c o m b i n a n t s  ob ta ined  could be subdiv ided  
into seven  gene t ic  groups  (Table 1). 

Most  of the r e c o m b i n a n t s  (127) i n h e r i t e d  none of the u n s e l e c t i v e  m a r k e r s  whereas  the r e s t  i n h e r i t e d  
them in v a r i o u s  c o m b i n a t i o n s .  

To conclude  whe the r  a g iven m a r k e r  a c q u i r e d  dur ing  conjuga t ion  in f luenced  the loss  of i n v a s i v e n e s s ,  the 
v i r u l e n c e  of the r e c o m b i n a n t s  was s tud ied  a l lowing for  i n h e r i t a n c e  of ind iv idua l  m a r k e r s  (~, able 2). 

It wil l  be c l e a r  f r o m  Tab le  2 that 33% of the r e c o m b i n a n t s  lost  t h e i r  i n v a s i v e n e s s  without i n h e r i t i n g  any 
of the u n s e l e c t i v e  m a r k e r s  s tudied.  It would be n a t u r a l  to expect  that  if a g iven m a r k e r  in f luenced  the loss  of 
i n v a s i v e n e s s ,  th is  p e r c e n t a g e  should have i n c r e a s e d .  In fact ,  however ,  it was lower  in e v e r y  case .  

A n a l y s i s  of the r e c o m b i n a n t s  thus  showed that  the genes  c on t r o l l i ng  dulc i to l  u t i l i za t ion ,  the syn the s i s  of 

f l age l l a  and f i m b r i a e ,  and a lso  r e s i s t a n c e  to s t r e p t o m y c i n  were  i n h e r i t e d  independen t ly  of the genes  c o n t r o l l -  
ing i n v a s i v e  p r o p e r t i e s .  
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2a 
3. 
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