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F-merodip lo ids  ar is ing f rom r e c -  mutants ca r ry  out chromosomal  t r ans fe r  at a lower 
frequency than F-merodip lo ids  f rom the rec  + strain.  The degree of this decrease  differs 
significantly in merodiploids ar is ing f rom different r e c -  mutants.  

The resul ts  of investigation of the mechanisms of chromosomal  t r ans fe r  by F-merodiploids  of 
Escher ich ia  coli suggested that mobilization of the F ' - l a c  + sex fac tor  of the chromosome for t r ans fe r  
takes place as the resul t  of a c r o s s o v e r  between these two s t ruc tures  [6-9]. If, therefore ,  the hypothesis 
regarding the role of genetic exchange in chromosomal  t r ans fe r  is cor rec t ,  the frequency of t r ans fe r  f rom 
donor cells ca r ry ing  sex fac tor  F '  to recipient  cells must ref lect  the effectiveness of recombination be-  
tween sex factor  and chromosome.  As Clowes and Moody [3] showed, this hypothesis can be tested by de-  
termining the donor ability of F-merodip lo ids  car ry ing  the r e c - a l l e l e  [2]. 

This paper  descr ibes  the resul ts  of experiments  to study the chromosomal  t rans fe r  ability of F - m e r o -  
diploids obtained by introducing different F ' - - l ac  + fac tors  into cells of three recombinat ion-defect ive mu-  
tants of E. coli K-12 of independent origin. 

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

Mutants r e c -  48, r e c -  15, and r e c -  75, isolated f rom E. coli P-678 F -  T h r -  Leu-  B 1 lac T 1 Ts 
Sir R were used in the investigation. Celts of the r e c -  mutants [1], and also cells of the original rec + strain 
(control) were infected with sex factor  F ' - l a c ,  originating f rom cells of intermediate donors E. cell 200 
PS, 1485, and W-1485. The sex factor  was introduced by mixing donor cells and recipient  cells in the ratio 
of 1 : 2 in nutrient broth and then by keeping the mixture for 1 h at 37 ~ Seedings were then taken f rom 
these cells on Endo's  agar  with 250 uni ts /ml  s t reptomycin,  and after incubation of the cultures,  l ac tose-  
positive colonies were picked off, and elona[ cultures of cells with chromosomal  marke r s  of the recipient  
s train were obtained f rom them~ The presence of sex fac tor  in these clona[ cul tures was confirmed by de-  
termining their  sensit ivity to specific "male" phage f2. The donor ability of the isolated merodiploids r e c -  
l a c - / F '  - l a c  + and rec  + l a c - / F ' - - l a c  + (control) was determined in cross ings  ca r r i ed  out by standard me th -  
ods [4] with cells of recipient strain Eo coii J-62 F -  P r o -  T r y -  His -  l a c -  T S Str r .  For  this purpose,  Pro  + 
recombinants  were selected and their  frequency determined.  

EXPERIMENTAL RESULTS 

Cells of all rec- and rec + strains were infected with each of the three sex factors F'-lac +, three 

clonal cultures being selected from each in order to study chromosomal transfer. 
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TABLE 1. F r e q u e n c y  of C h r o m o s o m a l  T r a n s f e r  Effected by r e c -  
F - m e r o d i p l o i d s  
rec" and rec+ dono_._____~ ] Freque___. ncy of appearance! of Pro+ recom.._ binant_.__~s 

F' infect- rec- mu- per 100 r~c-/rec +lper 100 - ~ per 100 r e c "  / t e e  + ing factors,ltants infect4 donor .~  " ~ ] donor !er /rec donor 
their ori- le d with F' / cells i,noex, 7o/cells ]Inaex, -,o cells ] index' r 

gin I factors | 1 clone ] 2 ~ 3 clones 

(E. coli rec-48 0,004 0,15 0,004 0,05 0,001 0,04 
200PS lac-) rec-15 0,32 11,4 0,5 6,3 2,46 16,4 

rec-75 1,5 54,0 1,8 22,5 1,4 50,0 
rec + 2,8 (100) 8,0 (100) 2,8 (100) 

F'--lac + rec-48 0.013 0,43 0,001 0,01 " 0,001 0,05 
(E. coli rec-15 0,43 14,3 1,2 15,0 0,34 17,0 
1485 lac-) rec-75 1,4 46,7 2,1 26,2 1,1 55,0 

rec+ 3,0 (100) 8,0 (100) 2,0 (100) 
F'--lac + rec-48 0,005 1,2 0,0003 0,04 0,001 0,3 
(E. coli rec-15 0,19 44,2 0,26 34,7 0,14 46,7 
W-1485 lac- rec-74 1,5 350 2,2 300 0,24 83,3 

rec + 0,43 (100) 0,75 (100) 0,3 (100) 

Note. The n u m b e r  of P ro  + r e c o m b i n a n t s  was  ca lcu la ted  as  a 
p e r c e n t a g e  of the n u m b e r  of the s ame  r e c o m b i n a n t s  f o r m e d  in 
c r o s s e s  with ce l l s  of r e c  + F - m e r o d i p l o i d s  (taken as  a 100%). 

The f r equency  of appea rance  of P r o  + r e c o m b i n a n t s  in c r o s s e s  be tween  ce l l s  of F - m e r d i p i o i d s  r e c -  
and r ec  + of al l  c lonal  c u l t u r e s  with J -62 ce l l s  is shown in  Table  1. The f r e q u e n c y  of P r o  + r e c o m b i n a n t s  
in the c r o s s e s  in which F - m e r o d i p t o i d s  a r i s i n g  f r o m  ce i l s  of the r e c -  48 mutan t ,  and c a r r y i n g  sex f ac to r  
F ' -  l ac  + f r o m  the donor  s t r a i n  200 PS, were  u sed  as donors  was  0.04-0o15% of the f r e que nc y  of the s ame  
r e c o m b i n a n t s  in  the con t ro l  c r o s s e s .  The f r e que nc y  of r e c o m b i n a n t s  in c r o s s e s  in which  F - m e r o d i p l o i d s  
obta ined  f r o m  m u t a n t s  r e c -  15 and r e c -  75, c a r r y i n g  sex fac to r  F ' - l a c  + a l so  f r o m  200 PS, we re  the donors  
was 6 .3-16.4  and 22-54%, r e s p e c t i v e l y ,  of the f r e que nc y  obse rved  in the cont ro l  c r o s s i n g .  

It i s  a l so  c l e a r  f r o m  Table  1 tha t  r e c -  F - m e r o d i p l o i d s  a r i s i n g  f r o m  the m u t a n t  r e c -  48 and c a r r y i n g  
F ' - - l a c  + f ac to r  f r o m  s t r a i n  1485 give r i s e  to P r o  + r e c o m b i n a n t s  a l so  with a low f r equency ,  only 0.01-0.05% 
of the f r e q u e n c y  in the cont ro l  c r o s s i n g ,  in  c r o s s e s  be tween F - m e r o d i p l o i d s  obta ined  f r o m  r e c -  15 and 
r e c -  75 m u t a n t s  and  E. coli  F -  J -62 ,  the f r eque nc y  of r e c o m b i n a n t s  was 14-17 and 26-55% of the f r equency  

in the con t ro l .  

F i n a l l y ,  in c r o s s e s  of F - m e r o d i p l o i d s  a r i s i n g  f r o m  the r e c  48 mutan t  and c a r r y i n g  sex f ac to r  
F ' - l a c  + f r o m  ce i l s  of s t r a i n  W-1485,  with E. coli  J -62  the f r equency  of r e c o m b i n a n t s  was 0.04-1.2% of the 
con t ro l  f r equency ,  whe rea s  F - m e r o d i p l o i d s  of mutan t  r e c  15 were  able to b r ing  about the f o r m a t i o n  of 35-  
47%of the poss ib l e  n u m b e r  of r e c o m b i n a n t s .  The e f f ec t iveness  of the F - m e r o d i p l o i d s  of mutan t  r e c -  75 
was g r e a t e r ,  because  in the c r o s s e s  in which they were  u sed  as  donors ,  the f r equency  of appea rance  of the 
P ro  + r e c o m b i n a n t s  was  a l m o s t  n o r m a l  or  was g r e a t e r  than in the con t ro l  c r o s s e s .  

It m u s t  be poin ted  out that  c lona l  d i f f e r e n c e s  were  found in ind iv idua l  c r o s s e s .  

The f r equency  of appea rance  of P r o  + r e c o m b i n a n t s  in mos t  c r o s s e s  in which r e c -  F - m e r o d i p l o i d s  
were  used  as  donors  was  thus  lower  than that  o b s e r v e d  in the cont ro l  c r o s s i n g  in which the donors  were  

+ 
r ec  F - m e r o d i p l o i d s .  In connec t ion  with ex i s t ing  data  ind ica t ing  that  mu t a t i ons  of the r ec  genes  have no 

s ign i f ican t  effect  on the f o r m a t i o n  of contac ts  be tween ce l l s  du r ing  conjugat ion  or  on t r a n s f e r  of the F ' - - s e x  
f ac to r  [3, 5], the r educed  f r e q u e n c y  of P ro  + r e c o m b i n a n t s  o b s e r v e d  fol lowing c r o s s i n g  of the s tudied  r e c -  
F - m e r o d i p l o i d s  can be exp la ined  by d i s t u r b a n c e  of the mob i t i za t ion  of the c h r o m o s o m e  for  t r a n s f e r .  Di f -  
f e r e n c e s  in the f r equency  of t r a n s f e r  o b s e r v e d  in merod ip lo id s  a r i s i n g  f r o m  d i f fe ren t  r e c -  mu t a n t s  e v i -  
dent ly  r e f l ec t  d i f f e r ences  in  r e c -  mu ta t i ons  in s t r a i n s  r e c -  48, r e c -  15, and r e c -  75. This  exp lana t ion  
a g r e e s  with the a s s u m p t i o n  made by Wi lk ins  [10], who s tudied  the effect  of r e c -  mu ta t i ons  of a d i f fe ren t  
o r ig in  on the c h r o m o s o m a l  t r a n s f e r  by F ' - - l a c  + sex f ac to r .  The r e s u l t s  of the p r e s e n t  i nves t i ga t i on  thus 
c o n f i r m  the hypothes i s  tha t  c h r o m o s o m a l  t r a n s f e r  t akes  p lace  as  a r e s u l t  of r e c o m b i n a t i o n  be tween sex 
f ac to r  and c h r o m o s o m e .  
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