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After conjugative t ransfer  of F- l ike  plasmids (FB1, FB1 drd, F ' - l a c  § into cells of recipient  
s t ra ins  of Escher ich ia  coli K-12 with varied recombinat ion capacity the sensit ivity of the latter 
to ul traviolet  radiat ion and the degree of stability of these plasmids during t reatment  of the 
bacter ia  with eliminating agents were determined.  The presence of any one of the F- l ike  pins- 
raids s~hudied was shown to have no effect  on the sensitivity of the bacter ia l  cells  to ultraviolet  
radiation. On the other hand, the resul ts  of a study of spontaneous and induced elimination in- 
dicate the existence of considerable differences in the behavior of these plasmids toward e l im-  
inating factors .  Stability of individual F-l ike plasmids in cells is p resumably  largely dependent 
on genetic differences in the recA region of the host bacteria.  
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Conjugal:lye bacter ial  plasmids are ex t rachromosomal  genetic elements  capable of endowing bacterial  
cells with various additional proper t ies  [1, 13, 15]. hlformat[on has also been obtained to show that expression 
of the functions of the plasmid genes depends to some degree on the genetic Proper t ies  of the host  cell 
[6, 7, 12]. 

It was therefore decided to determine experimental ly the possible effect of the rec* genotype of Esche r i -  
chia coli K-12: cells  on behavior of the F- l ike  plasmid FB1, previously found in cells  of enteropathogenic 
E. coil of serogroup 06 [5] and of its de rep res sed  mutant FB1 drd, by compar i son  with the standard F ' - l a c  + 
plasmid. 

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

The test  objects were s t rains  E. coli K-12 ABl157 rec  § and AB2463 recA13, and also s t rains  of two Rec + 
rever tan t s  AB2463-4 and AB2463-29, previously isolated from cultures of the recombinat ion-defect ive mutant 
AB2463 recA13 [4]. Cells of all these s t ra ins  ca r r i ed  F- l ike  plasmids FB1, FB1 drd, and F ' - l a e  + (control). 
Transfer  of these plasmids into the cells of these s t rains  was car r ied  out by c ross ing  donor strains E. coli 
AP1 (FB1), AP2 (FB1 drd) [5] ,  and 200PS (F ' - [ ac  +) with the corresponding recipients .  The c ros se s  were c a r -  
r ied out by the standard methods [ 9]. 

The 18-h broth cultures,  washed by eentrifugation twice anddiluted in phosphate buffer (pH 7.8) to a con- 
centrat ion of 1.107 ce l l s /ml  were i rradiated with ultraviolet  light. Samples of 5 ml were placed in dishes and 
i r radiated with an intensity of 1 e rg / cm2 / sec .  To determine the number of viable cei ls  samples of the i r rad ia -  
ted specimens (from the corresponding dilutions) were seeded on nutrient agar (MPA). After incubation of the 
seedings for 48 h at 37~ the resu l t s  were read by counting the growing colonies. 

*The nomenclature of Demerec  et al. [10] is used in this paper and the abbreviations of the symbols for de-  
s c r i b i n g t h e g e n e t i c m a r k e r s  are taken from Taylor  and Trot ter  [14]. 
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TABLE I .  
F - L i k e  P l a s m i d s  (in % of control)  

Effect  of U l t r av io le t  Radia t ion  on Viabi l i ty  of E. col i  K-12 Cel ls  Containing 

Strain 

20"~,38 
18,25 
23,0 
17,0 
I2,0 
13,0 

Dose of ultraviolet radiation, erg/cmZ 
8 10 24  

m 

0,51 
0,54 
0,45 
0,4 
0,47 

95,0 
95,0 
37,0 
37,6 
60,0 
53,0 
97,0 
69,0 
33,9 
52,3 
54,0 
63,0 
65,8 
76,0 
48,84 
61,0 
69,0 
68,0 

w 

~,005 
0,004 
0,004 
0,004 
0,001 
0,0O2 

40 

51.59 
52,94 
11,4 
12,0 
23,0 
24,0 
45,0 
30,0 
16,7 
12.0 
12,0 
10,0 
36,0 
48,6 
22,1 
21,7 
8,5 
6.5 

AB1157 FBI 
ABII57 (control) 
ABII57 FBI drd 
ABlI57 
AB1157 F'-lac + 
AB1157 
AB2463-4 FBI 
AB2463-4 (eontrol) 
AB2463-4 FBI drd 
AB2463-4 
AB2463-4 F'-lac + 
AB2463-4 
AB2463-29 FBI 
AB2463-29 (control) 
AB2463-29 FBI drd 
AB2463-29 
AB2463-29 F'-lac + 
AB2463-29 
AB2463 FBI 
AB2463 (control) 
AB2463 FB1 drd 
AB2463 
AB2463 F'-lac + 
AB2463 

120 

0,4 
0.34 
0,3 
0.4 
0,58 
0,6 
4,2 
2,0 
0,43 
0,56 
0,66 
0,43 
1,75 
3,9 
0,5 
0,7 
0.7 
0,46 

To de t e rmine  the f requency of spontaneous e l imina t ion  of the p l a smids ,  s e e d i n g s w e r e  made of 18-h broth 
cu l tu re s  of the co r r e spond ing  b a c t e r i a  on MPA p la tes  to obtain i so la ted  colonies .  The c lones  of b a c t e r i a  sub-  
sequent ly  grown (50 in each case)  were  s tudied for s ens i t i v i ty  to d o n o r - s p e c i f i c  phage MS 2. The f requency of 
e l imina t ion  of p l a s m i d s  induced by u l t r a v i o l e t  r ad i a t i on  and by e th idium bromide  was de t e r m i ne d  in the same  
way. The b a c t e r i a  were  t r ea t ed  with e th idium bromide  by the s tandard  method [ 8], The sens i t iv i ty  of the 
ce l l s  c a r r y i n g  p l a s m i d s  FB1 drd and F ~ - l a c  + to phage MS 2 was de t e r m i ne d  by the a g a r  l a y e r m e t h o d  [11]o The 
sens i t iv i ty  of b a c t e r i a  containing r e p r e s s e d  P - l i k e  p l a s m i d  FB1 to phage MS 2 was d e t e r m i n e d  by m e a s u r i n g  
the i n c r e a s e  in t i t e r  of this phage. F o r  this purpose  p h a g e - b a c t e r i a  mix tu re s  were  p r e p a r e d  and incubated for 
18 h at  37~ The number  of phage p a r t i c l e s  in spec imens  f rom these m i x t u r e s  was de t e r m i ne d  by seeding 
f rom a p p r o p r i a t e  di lut ions  in 0.6% MPA containing ce l l s  of the indica tor  s t r a i n  Jc158Hfr.  In al l  c a s e s  the r e -  

su l t s  were  r e a d  af te r  incubation of the seed ings  for 18 h. 

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

As a l r e a d y  s ta ted,  by conjugation of the c o r r e s pond i ng  b a c t e r i a  the p l a s m i d s  FB1, FB1 drd,  and F ' - l a c  + 
were  in t roduced into c e l l s  of s t r a i n s  E. co i l  K-12 ABl157 r e c  +, AB2463 recA13,  AB2463-4 Rec +, AB2463-29 
Rec + . The c e l l s  of these s t r a i n s  d i f fered in the i r  ab i l i ty  to c a r r y  out r ecombina t i on  and r e p a i r  of in ju r i e s  to 
DNA [ 2, 3].  To de t e rmine  the poss ib le  effect  of the p l a s m i d s  s tudied on the v iab i l i ty  of the c a r r i e r  b a c t e r i a  
and a l so  to d e t e r m i n e  the frequency of thei r  e l imina t ion  the cu l tu res  were  i r r a d i a t e d  with u l t r av io l e t  l ight in 
phosphate buffer (pH 7.8) hn doses  of 10, 40, and 120 e r g / c m  2 (in the case  of r ecombina t ion -de fec t i ve  mutant 
AB2463 recA13) .  As the r e s u l t s  in Table 1 show, the p r e s e n c e  of any one of the three  F - l i k e  p l a smids  in the 
E. coli K-12 cells had no effect on their sensitivity to the lethal action of ultraviolet radiation irrespective of 

~'he' genetic features of the strains.  

On the other hand the results  of the experiments to determine the stability of these plasmids in cells of 
E. coli strains K-12 ABl157 rec § AB2463 recA, AB2463-4 Ree +, andAB2463-29 Rec + (the cells of the Rec § 
reve  r t an t s  c a r r y  back muta t ions  and s u p p r e s s o r  muta t ions  r e s p e c t i v e l y  [3]) indicate  the ex i s tence  of def ini te  d i f -  
f e r e n c e s  in the behav io r  of p l a s m i d s  FB1 and FB1 drd compared  with F ' - l a c  + (Table 2). As Table  2 shows,  spon-  
taneous e l imina t ion  of p l a s m i d  FB1 and of i ts  d e r e p r e s s e d  va r i an t  FB1 drd  could not be de tec ted .  These  p l a s m i d s  
s lso p e r s i s t e d  in the c e l l s  ~fte r exposure  to u l t r av io l e t  rad ia t ion  (in va r ious  doses)  and a lso to e thidium b romide  in 
high concen t ra t ion  (400 ~g /ml ) .  P l a smid  F ' - l a c  + was c h a r a c t e r i z e d  by a high f requency of both spontaneous 
and induced e l imina t ion .  The r e s u l t s  (Table 2) a l so  indicate that the f requency of e l imina t ion  of p l a smid  
F ' - l a c  § depends  on the r ecombina t ion  capac i ty  of the host  ce l l s .  If the b a c t e r i a l  ce l l s  had no rma l  capac i ty  for 
genet ic  r ecombina t ion ,  total  (100%) e l imina t ion  of the F ' - l a c  § p la smid  occu r r ed  af te r  exposure  to u l t r av io l e t  
r ad i a t i on  in the dose of 40 e r g / c m  2. On the other hand, the dose of i r r a d i a t i o n  of ce l l s  of the r ecombina t i on -  
defect ive  s t r a i n  AB2463 recA giving the same effect  on thei r  v iabi l i ty  (.Table 1) gave r i s e  to v i r tua l ly  no 
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TABLE 2. E l imina t ing  Effec t  of Ul t ravio le t  Radiat ion and Ethidium Bromide Relat ive 
to F - L i k e  P l a smids  in E. colt  K-12 Cells 

I Sp~ I Percentage of cells losing plasmid after differem Eliminating 
Strain Plasmids ]ous elimi-[ doses of ultraviolet radiation, erg/cm 2- effect of 

-]-] T ] ,o I =4 l 4o t 12o ett~dZum [nation, % ] bromide, % 

F'-lac+ ~7 47 -- 100 100 / ~2~0 
FBI - -  <2 t -- .~2 
FBldrd , ~2  ~ ~22 ~ , ~ <2 
FBIF"Iac+ <2 ] -- ~2 <2 <2 
FB1 drd <2 [ -- I <2 j <2 ~2 
v'-l .~+ 47 t - / ,oo ,oo / a8.5 
FBI <2 I <.z / -- / <2  I <2  <2  
FBI drd <2 ~ <2 / -- [ <2 <2 I I i 36 I - I ,00 ,oo <92 

AB1157 rec + 

AB2463 rec- 

AB2,t63-4 Rec + 

AB2,163-29 Rec + 

el iminat ing action on this p lasmid .  A s i m i l a r  effect  was found when the e l iminat ing activity of ethidium b r o -  
mide  was studied (Table 2). 

The r e su l t s  are evidence of cons iderab le  d i f fe rences  in the behavior  of individual F - l ike  p lasmids  in 
cel ls  of E. colt K-12 when t rea ted  with e lhninat tng  agents.  The stabil i ty of the individual F - l ike  p lasmids  may 
also  be p re sumed  to depend la rge ly  on genetic d i f fe rences  in the recA reg ion  of the host bac te r i a l  cel ls .  
Whereas  the s tabi l i ty  of p lasmid  F ' - l a c  + depended on the genetic p rope r t i e s  of the host cell,  the F- l ike  p las -  
raids FB1 and FB1 drd showed s imi l a r  behavior  i r r e spec t ive  of the r ecombina t ion  capaci ty  of the bac te r i a  
studied. 
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