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Functions of the F '  sex fac tor  have been shown to depend not only on in jury  to the genes con- 
t ro l l i ng  the recombin ing  abi l i ty  of b a c t e r i a l  ce l l s ,  but a l so  on suppres s ion  of mutat ions of rec  
genes.  Suppress ion  of mutat ions of these  genes is accompanied by abi l i ty  of the sex fac tor  
to mobi l ize  the ch romosome  for t r a n s f e r  f rom r e c -  ce l l s .  It is pos tu la t ed  that  r e v e r s i o n s  of 
the r ec  A gene a l so  lead to r e s t o r a t i o n  of the poss ib i l i t y  of recombina t ion  between F '  sex fac -  
to r  and the b a c t e r i a l  ch romosome .  
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Recent  work  has shown that  about 10 genes pa r t i c ipa t e  in de te rmin ing  the abi l i ty  of Esche r i ch i a  col i  
to r ecombine  [2]. Since the ident i f icat ion of these  genes has been c a r r i e d  out by i so la t ing  the a p p r o p r i a t e  
mutants ,  the p r e s e n c e  of these  mutants can be u~ed to inves t iga te  the effect  d i f fe rences  in the r e c -  geno-  
type not only on recombina t ion  accompanying conjugation of the bac t e r i a ,  but a l so  on the type of r e c ombina -  
t ion that  de t e rmines  the mechanism of mobi l iza t ion  of the chromosome for t r a n s f e r  of the F '  sex fac to r  [5]. 

The object  of the p r e s e n t  inves t igat ion was to study the effect  of mutat ions of individual  r ec  genes 
and the i r  sup re s s ion  in E. co l i  ce l ls  on the function of the sex fac tor .  

EXPERIMENTAL METHOD 

As the F' sex factor the following variants of this factor were used: APF' 27 - Pro + Leu+Thr + and 

APP' 30 - Pro + Leu + Thr+, * identified by the writer previously [I] and later transferred to J 62 F- -pro 

his try str r. Sex factors were introduced into AB 2463 rec A-, Jc 5519 ree B21- rec C22-, Jc 8679 rec 

B21- rec C22- sbs A23-, and Jc 9604 rec A56- ree B21- rec C22- sbs A23- cells, and also into Jc 9604- 

252 and Jc 9604-131 ce l l s ,  or ig inat ing f rom Je 9604 ce l l s  but behaving as  Rec + ce l l s  in the i r  phenotype as  
a r e s u l t  of hypothet ical  suppres s ion  of the r ec  A gene in Jc 9604-252 or r e v e r s i o n  of the r ec  A gene in 9604- 
131. To analyze  the functions of the sex f a c t o r s , c e l l s  of the above-ment ioned s t r a i n s  were  c r o s s e d  by s t an -  
dard  methods with PA-373 F -  - thr  leu his a rg  met hal r s t r  r r ec ip i en t  ce l l s .  The mix tu res ,  conjugating at  
37~ were  taken out a f te r  60 min on se lec t ive  media ,  so that  the f requency of t r a n s f e r  of the F '  f ac to r s  and 
the f requency of t r a n s f e r  of ch romosome  m a r k e r s  by them could be de te rmined .  The behavior  of the sex 
f ac to r s  was studied in con t ro l  expe r imen t s  a f t e r  the i r  introduct ion into AB 1157 ce l l s .  

EXPERIMENTAL RESULTS 

After introduction of the sex factors from E. coli J 62 F- into cells of strains differing in ree-geno- 

type, one clone was selected from each crossing. In this way 14 clonal cultures (including the control), dif- 

fering in their rec-genotype and having one of the sex factors studied, were selected. 

* The nomenclature of Demerec et al. [3] is used in this paper and the abbreviations of the symbols for the 

genetic markers are taken from Taylor and Trotter [6]. 
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T A B L E  1. T r a n s f e r  of  Sex F a c t o r s  F '  - P r o  + L e u  + T h r  + a n d  

C h r o m o s o m e  M a r k e r s  b y  D o n o r  C e l l s  w i t h  D i f f e r e n t  P o w e r s  of 

R e c o m b i n a t i o n  in  C r o s s e s  w i t h  P / ~ - 3 7 3  F -  R e c i p i e n t  C e i l s  

Strains ofces carrying F' ~ex 
factor; their genotypes 
and phenotypes 

AB2463 thr leu pro hisarg rec A-  

Phenotype - Rec- 

Jc 5519 thr leu pro his arg rec 
B21- rec C22-.Phenotype -- Rec" 
Jc 8679 thr leu pro his arg rec 

B21- rec C22-- 
C22- sbc A23. Phenotype -- Rec + 
Jc 9604 thr leu pro his arg rec 

A56- rec 
B21- rec C22-sbc A23-. Pheno- 

type --Rec- 
Jc 9604--252 thr leu pro his arg 

rec A56- rec 
B21- rec C22-sbc A23-. Pheno- 

type-- Rec+ 
Jc 9604 --131 thr leu pro his arg 

tee A56- rec 
B2[-  rec C22-sbc A23-. Pheno- 

type --Rec + 
ABII57 thr ~eu pro his 
arg rec+ 

F" sex factor 
of donor cells 

APF'30-- 
Pro+ Leu+Thr+ 
APF'27-- 
Pro+ Leu+Thr + 
APF'30 
APE'27 

APF'30 

APF'27 

APF'30 

APF'27 

APF'30 
APF'27 

APF'30 

Frequency of genetic transfer 
(pet donor ceil) 

episomal marker~ !chtomosomaI 
markers 

Met + Thr + Leu + 

4,10 -4 4,8 10 -~ 

2,7 
8,8 
5,5 

6,7 

7,4 

0,04 

3,3 

1,7 
5,1 

3,1 

APF'27 
APF'30 
APF'27 

10--5 
10-4 
10-4 

10-a 

I0-3 

10-4 

10-5 

10-a 
10-4 

10--a 

4,07 10 -4 
1, t0 -~ 

2,9 10 -3 

4,9 10 -5  
5,3 10 -4 
6,9 10 -4 

7,1 10 -~ 

10 10 -a 

9,1 l0 -~ 

5,6 10 - s  

1,9 10 -3 
6,1 10 -4 

3,6 10 -3 

5,5 t0 -4 
1,01 I0 -5 
3,2 10 -3 

0 
0,17 10-? 

0 

0,46 10- ~ 

0,12 10 -~- 
0 

0 

1,4 10 -~  

0,035 10 -7  

1,2 10 -7 

0 
1,4 i0 -7  

0,12 10 -7  

T o  d e t e r m i n e  t h e  a b i l i t y  of  t h e  s e x  f a c t o r s  to  u n d e r g o  t r a n s f e r  f r o m  c e l l s  w i t h  l e s i o n s  of d i f f e r e n t  

r e c  g e n e s ,  T h r + S t r  r a n d  L e u  + S t r  r n e u r o d i p l o i d s  w e r e  s e l e c t e d  f r o m  c r o s s e s  of a l l  c l o n a l  c u l t u r e s  w i t h  
P A - 3 7 3 .  T o  d e t e r m i n e  t h e  a b i l i t y  of t h e  s e x  f a c t o r  to  m o b i l i z e  t h e  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 ,  M e t  + 

S i r  r r e c o m b i n a n t s  w e r e  s e l e c t e d  f r o m  t h e s e  c r o s s e s .  T h e  r e s u l t s  a r e  g i v e n  in  T a b l e  1. 

A s  T a b l e  1 s h o w s ,  c e l l s  of s t r a i n s  A B  2463  a n d  J c  9604  t r a n s f e r  t h e  s e x  f a c t o r s  s t u d i e d  i n  t h e s e  e x -  

p e r i m e n t s  to  r e c i p i e n t  c e l l s ,  b u t  l e s s  f r e q u e n t l y  t h a n  c e l l s  of t h e  o t h e r  s t r a i n s .  T h e y  do  no t  t r a n s f e r  c h r o -  
m o s o m a l  m a r k e r s ,  h o w e v e r ,  

C e l l s  of s t r a i n s  J c  5519  t r a n s f e r  s e x  f a c t o r s  w i t h  a f r e q u e n c y  i n t e r m e d i a t e  b e t w e e n  t h e  f r e q u e n c i e s  
c h a r a c t e r i s t i c  of A B  2 4 6 3 ,  J c  9604 ,  and  A B  1157  ( c o n t r o l )  c e l l s .  

C e l l s  of s t r a i n  J c  8 6 7 9 ,  d e f e c t i v e  f o r  t h e  r e c  B21 a n d  r e c  C22 g e n e s ,  b u t  p h e n o t y p i c a l l y  b e h a v i n g  a s  

R e c  + c e l l s  b e c a u s e  of s u p p r e s s i o n  of t h e s e  g e n e s ,  c a r r y  ou t  b o t h  e p i s o m a l  a n d  c h r o m o s o m a l  t r a n s f e r  w i t h  

a f r e q u e n c y  a p p r o x i m a t e l y  t h e  s a m e  a s  t h a t  o b s e r v e d  in c e l l s  w i t h  no d e f e c t s  in t h e i r  r e c  g e n e s  (AB 1157}.  

C e l l s  of s t r a i n s  J c  9 6 0 4 - 2 5 2  a n d  J c  9 6 0 4 - 1 3 1 ,  in  w h i c h  s u p p r e s s i o n  of  t h e  r e c  A= g e n e  o r  r e v e r s i o n  
of t h i s  g e n e  ( r e s p e c t i v e l y )  i s  p o s t u l a t e d ,  a n d  w h i c h  b e h a v e  p h e n o t y p i c a l l y  a s  R e c  + c e l l s ,  a r e  a l s o  c a p a b l e  
o f  t r a n s f e r  o f  b o t h  s e x  f a c t o r  a n d  M e t  + c h r o m o s o m a l  m a r k e r ,  a n d  o f  d o i n g  s o  a t  a f r e q u e n c y  c l o s e  to  t h e  
f r e q u e n c y  o f  t r a n s f e r  b y  A B  1157  c e l l s ,  

T h e  r e s u l t s  i n d i c a t e  t h a t  t h e  f u n c t i o n s  of F '  s e x  f a c t o r  d e p e n d  no t  o n l y  on  i n j u r i e s  t o  t h e  g e n e s  c o n -  

t r o l l i n g  t h e  r e c o m b i n a t i o n  p o w e r  of b a c t e r i a l  c e l l s  [4], b u t  a l s o  on s u p p r e s s i o n  of m u t a t i o n s  of  t h e  r e c  g e n e s .  

S u p p r e s s i o n  of m u t a t i o n s  of t h e s e  g e n e s  i s  a c c o m p a n i e d  by  a b i l i t y  of  t h e  s e x  f a c t o r  to  m o b i l i z e  t h e  c h r o m o -  

s o m e  f o r  t r a n s f e r  f r o m  r e c -  c e l l s .  If i t  c a n  b e  s h o w n  t h a t  t h e  c e l l s  of s t r a i n  J c  9 6 0 4 - 1 3 1  do in  f a c t  c a r r y  

r e v e r s i o n s  f o r  t h e  r e c  A g e n e ,  t h e  r e s u l t s  w i l l  s i g n f y  t h a t  r e v e r s i o n s  of t h e  r e c  A g e n e  c a n  a l s o  l e a d  to  

r e s t o r a t i o n  of  a b i l i t y  to  r e c o m b i n e  b e t w e e n  t h e  F '  s e x  f a c t o r  a n d  t h e  b a c t e r i a l  c h r o m o s o m e .  
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