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During conjugation the sex factor  F ' - l ac  + was t ransmit ted from cells of s t ra in  Escher[chia  
coli 200 PS, derived f rom s t ra in  K-12, to lactose-negat ive cells of E. eoli belonging to s e r o -  
logical groups Ol11, O100, 086, and 025. A study of the donor propert ies  of the result ing 
lactose-posi t ive  clonal cultures of E. coli thus obtained showed that they depend on the prop-  
er t ies  of the bacter ia l  cell sys tems.  The functions of the sex factor  were  considerably l im-  
ited in bacter ia  of serological  groups 086 and O l l l  and were r e s to red  when t r an s f e r r edback  
to cells of the recipient  s t rains  of E. coli K-12. In the case of clonal cultures of E. coli be-  
longing to serological  groups O25 and O100 this l imitat ion was less marked.  

The ability of donor cells of Escher ichia  coli K-12 to t ransmi t  genetic mater ia l  to recipient  cells dur-  
ing conjugation depends on the presence  of sex factor  in the donors [5, 7]. 

Since the possibil i ty of t r ansmiss ion  of sex factor  f rom E. col[ K-12 to bac te r ia  of other s t rains  [4] 
or  of a different species [31 has been demonstrated,  experiments were ca r r i ed  out to introduce the replaced 
sex factor  F ' - l a c  + into cells of serotyped strains of E. coli and then to study their donor propert ies .  The 
resul ts  are  described below. 

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

Strains of E. coli of the following serotypes ,  obtained f rom P r o f e s s o r  I. V. Golubeva (from the col lec-  
tion of the All-Union Escher ichia  Center at the I. I. Mechnikov Research Institute of Vaccines and Sera) were 
used: Ol11: K58(B54), O100 : K ? :  H2 ,086 :  K- :H25, O86A: K61(B7), 055 : K59(B5), 026 : K60(B6) : H46 ,025 :  
K19(L) :H12. Auxotrophic lactose-negat ive  mutants (lac-),* preserv ing  the O-antigen of the original bac-  
teria,  were isolated initially f rom bacter ia l  populations of these s t rains  after t rea tment  with N-methyl -N-  
ni t ro-N-nitrosoguanidine [2]. La ter ,  the F ' - l ac  + factor  of cells of the donor s t ra in  E. coli 200 PS, derived 
from st ra in  K-12, was introduced during conjugation into the l ac -  s trains.  The donor propert ies  of the s e r o -  
typed bac ter ia  car ry ing  the F ' - l a c  + factor  were studied in c rosses  with recipient  cells of E. coli C600 and 
E. coli ABl157 and also by determining sensit ivity to "male" phages and their  relationship to acridine orange. 
All c rosses  and t reatment  of the bacter ia  with acridine orange were ca r r i ed  out by standard methods [6, 8]. 
The sensit ivity of the isolated donors to specific "male"phages was determined by the agar l ayer  method 
[1]. The behavior of factor  F ' - l a c  + in recipient  s trains derived from E. col[ K-12 was studied in control 
experiments.  

* The following abbreviations are adopted in this paper:  thr - threonine, leu - leucine, t ry  - tryptophan, 
cys - cysteine, pro - proline, arg - arglnine, lac + (lac-) - ability (inability) to ferment  lactose,  F - sex 
factor.  

Research  Labora tory  of Experimental  Immunobiology, Academy of Medical Sciences of the USSR. P. 
Lumumba University,  Moscow. (Presented by Academician of the Academy of Medical Sciences of the USSR, 
N. N. Zhukov-Verezhnikov.) Translated f rom Byulleten' ]~ksper[mental'noi Biologii i Meditsiny, Vol. 76, 
No. 10, pp. 109-111, October,  1973. Original ar t icle  submitted December 29, 1972. 

�9 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ~{%st 17th Street, New York, N. Y. }0011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

1232 



T A B L E  1. D o n o r  P r o p e r t i e s  o f  S e r o t y p e d  C l o n a l  C u l t u r e s  o f  E .  c o l i  

R e c e i v i n g  F ' - l a c  + F a c t o r  f r o m  E.  c o i l  200 PS  
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Legend: +(-) sensitivity (resistance) to "male" phages. 
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T A B L E  2. R e s u l t s  o f  T r e a t m e n t  o f  B a c t e r i a  o f  D o n o r  C l o n a l  C u l -  

t u r e s  O 1 0 0 F  l a c  + a n d  O 2 5 F  l a e  + w i t h  A c r i d i n e  O r a n g e  (AO) 
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EXPERIMENTAL RESULTS 

In crosses between E. coli K-12/F'-lac + with try-lee- E. eoli cells of serological group O100 the fre- 
quency of appearance of O100 lae+-merodiploids was 4 • 10 -I per donor cell, whereas in crosses in which 
lac-, cys-lac-, and lac- cells belonging to serological groups 025,086, and 0111were used as recipients 
the frequency of appearance of lac + merodiploids was 1 x 10 -2, 5 x 10 -3, and 4 • 10 -4, respectively. Inerosses 
between E. coli K-12/F'-14c + with lactose-negative mutants of E. eoli cells belonging to serological groups 
O86A, 055, and 026 transmission of the replaced sex factor could not be demonstrated. 

Isolated lactose-positive colonies were selected from the three crosses in which transfer of the sex 
factor was detected, clonal cultures were obtained from them and, after determination of their sensitivity 
to "male" phages, their ability to perform episomal and chromosomal transfer was studied. The results 
obtained by a study of these properties in the isolated cultures, described conventionally as OI00F lee +, O25F 
lac +, O86Fiac +, and OIIIF lac +, are given in Table I. Clearly bacteria of serological groups O100 and 086 
receiving the F'-lac + factor were similar to cells of strain 200 PS/F'-Iae + in their sensitivity to specific 
DNA- and RNA-containing "male" phages but they were less able to perform episomal and chromosomal 
t r a n s f e r  d u r i n g  c o n j u g a t i o n  w i t h  r e c i p i e n t  s t r a i n s  E .  c o l i  C600  a n d  A B l 1 5 7 .  I n  t h e  e a s e  o f  c l o n a l  s t r a i n s  

O 8 6 F  l a c  + a n d ,  i n  p a r t i c u l a r ,  O 1 1 1 F  l a c + t h e  b a c t e r i a  w e r e  r e s i s t a n t  to  m a l e  p h a g e s ,  a n d  t h e  f r e q u e n c y  o f  

t r a n s f e r  o f  c h r o m o s o m a l  m a r k e r s  w a s  l o w .  
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The resul ts  of determination of the eliminating activity of acridine orange on sex factors  of the s e ro -  
typed bac ter ia  are  given in Table 2. They show that the sex factor  linked with the lac + gene in cells of clonal 
cultures Nos. 1, 9, and 14 of serological  group O25 and of clonal culture No. 60 of serological  group O100 is 
in an autonomous state; i.e., it behaves like the F ' - l a c  + factor.  The charac te r  of its repl icat ion in these 
bac ter ia  in the presence  of acridine orange is s imi la r  to that in the case of cells of E. coil 200 PS. The sex 
factor  of bac te r i a  of clonal cultures Nos. 58 and 95 of serological  group O100 in the presence  of acridine 
orange behaves like the F- fac tor  of the donor s t rains  of E. coli K-12 type F +. 

Fur ther  experiments showed that after t ransfer  of the F ' - l a c  + factor  f rom bacter ia  of serological  
groups 086 a n d O l l l  to cells of recipient  s trains E. coli C600 and ABl157, the merodiploids formed became 
sensit ive to "male" phages. The resul ts  demonstrate the s imi lar i ty  and differences in the behavior of the 
sex f a c t o r  F ' - l a c  + depending on the charac te r  of the cell Systems in which it repl icates .  A considerable 
l imitat ion of the functions of the F ' - l ac+  factor  of E. coli K-12 was observed in the cells of se ro logica lgroups  
086 and Ol !1  , whereas this l imitation was less  marked in cells O100 and 025. 
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