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C O M P A T I B I L I T Y  OF F - L I K E  P L A S M I D  F B l d r d  WITH STANDARD 

F - G R O U P  P L A S M I D S  IN S T R A I N S  OF E s c h e r i e h i a  e o l i  K12 

V. P .  S h c h i p k o v ,  T .  V. K o n n o v a ,  UDC 576.851.48.097.2:575 
a n d  N.  I .  S h c h i p k o v a  

Compatibility of derepressed F-like plasmid FBldrd,  integrated into the chromosome of 
E scherichia coli K12 cells with standard plasmids of compatibility groups FI-FVI was studied. 
The results  show that such plasmids can coexist in a stable state in the same cell with plasmid 
FBldrd.  This suggests that it belongs to a new compatibility group (FVII). 

KEY WORDS: bacterial plasmids; compatibility; plasmid transconjugants. 

One of the chief cr i ter ia  for determination of the degree of phylogenetic kinship between different bac- 
terial  plasmids is the compatibility test,  based on the inability of two closely related plasmids to coexist in 
a stable state in the same cell [3, 4]. According to this criterion, all currently known F-like plasmids can be 
divided into six compatibility groups (FI-FVI) [3-5]. 

The object of this investigation was to study compatibility of the F-like plasmid FBldrd,  previously 
identified by the wri ters  in cells of Escherichia coli serogroup O6 [2]. 

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

Cells o f E .  coli strain AP106, containing standard plasmids belonging to groups FI-FVI were used as 
donors of the genetic material .  The original strains carrying plasmids of groups FI-FV were obtained from 
Dr. Dennison (England); the strain with plasmid Hly-P212 (FVI) was obtained from Dr. Monti-Bragadia (italy). 
Strain E. coli APl l7  trp, thi, lac, n~l (derived from strain 200PSF-), bred by the present writers,  and its 
derivatives APl l8  and APl l9  were used as recipients. Strain APl l8  contains integrated plasmid FBldrd 
and is a lac+-recombinant obtained by conjugating E. coli AP3Hfr [2] with APl l7  cells. Strain APl l9  was bred 
by the wri ters  as a lactese-negative mutant from an AP118 population treated with nitrosoguanidine. 

The bacteria were conjugated by the following standard method. 18-Hour broth cultures were diluted 
1:10 in fresh nutrient broth (NB) and grown for 3 h at 37~ after which they were mixed in the proportion of 
1 :4  by volume in 50-ml flasks. The conjugation mixtures were incubated for 2 h at 37~ and then seeded on 
media for selecting clones of recipient cells receiving the corresponding plasmid marker  from the donor 
(plasmid transconjugants). 

To study compatibility of the plasmids, the isolated transconjugants (at least three from each conjugation) 
were grown for 18 h in NB not containing any of the selective agents (at 37~ and then seeded on dishes with 
nutrient agar (NA). The resulting clones (at least  50 from each sample) were replicated on dishes with se- 
lective agar in order to determine preservation of the corresponding plasmid markers .  
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TABLE 1. Compatibility of Plasmid FBldrd with Standard Plamids of F-Group 

Donor contain- Compatibil- 
ing standard 
plasmid it), group 

AP106 
F' lac+ 
API06 
R368 
API06 
Rl-19 drd 
API06 
ColB-Ra 
API06 
ColBK-98 
API06 
R 124 

APl06 
Folac 
AP106 
Hly-P212 

FI 

FI 

Recipient 

APlI7 
APll9Hfr 
API17 
APll8Hfr 

I 
T~ansferted [Frequenc)of transfer 
plasmid ](per donor's cell) 
marker 

nac 
Lac 
Tc 
Tr 

1,0--1,2 
3,0>( 10-3--1,0X 10 -z 
5,0• 10 -z 
0,8--1,5• 10-"- 

Analysi~ of resulting plasmid 
transconjugants 

total number 
studied 

1076 
568 
150 
150 

FII 

F III 

F lII 
F IV 

FV 

F VI 

APII7 
AP118 Hir 
AP117 
APII9 Hit 

APII8 Hfr 
APll7 
APII8 Hfr 
AP119 Hit 
APll7 
APll9 Hfr 
APll7 
AP119 Hfr 

Lm 
Lm 
Lm 
Lm 

ColB 
Tc 
Tc 
Tc 
Lac 
Lac 
Hly 
Hly 

0,9--2,0 
1,0 
1,9>." 10--" 
1,6• 10-" 

0,38 
2,4• 10 -~ 
1,2• 10-"- 
1,8X I0 -z 
1,0• 10 -3 
3,0• 10 -~ 
5• 10 -~ 

11• -3 

150 
150 
150 
150 

150 
150 
150 
150 
917 
965 

1464 
888 

number retain- 
ing plasmid 
marker 

1042 
568 
t50 
150 
150 
150 
150 
t50 

150 
150 
150 
150 
917 
965 

1461 
886 

The sensi t ivi ty of the bac te r ia  to antibiotics was tested by seeding them on NA containing the cor respond-  
ing prepara t ion.  To de termine  hemolyt ic  activity, 4% blood agar  containing human e ry th rocy tes  was used.  The 
col is inogenici ty of the t ransconjugants  was studied by the stab method [1]. 

EXPERIMENTAL RESULTS 

Since rec ip ient  s t ra ins  A P l l 8  and AP119 contained plasmid F B l d r d  in the integrated state, i.e., were  
s t ra ins  of the hfr type, the cha rac t e r  of compatibil i ty was judged f rom the degree of p reserva t ion  of the m a r k e r  
of the superinfecting s tandard (autonomous) plasmid in cel ls  of the s t ra ins  indicated above (plasmid t r anscon-  
jug-ants). The analogous c r o s s e s  in which s t ra in  A P l l 7  not containing any plamids was used as the recipient  
se rved  as  the control .  

I t  will be c lea r  f rom Table 1 that different standard plasmids differed in the frequency of their  t r a n s -  
miss ion  into the recipient  cel ls .  The marked  dec rease  in the frequency of t r ansmiss ion  of the F , lac  + plasmid 
into cel ls  of s t ra in  A P l l 9 H f r  compared  with A P l l 7  is evidence of the marked  surface  exclusion of that plasmid 
by the " res ident"  p lasmid F B l d r d .  In the case  of the other  s tandard plasmids,  this exclusion was less  marked 
o r  absent.  

The r e su l t s  (Table 1) a re  also evidence that p lasmids  belooging to all six groups of F- l ike  plasmids so 
fa r  known can coexist  in a stable state in cel ls  containing integrated plasmid FBld rd ,  i.e., they are  compatible 
with it. 

As these resu l t s  show, the tes t  plasmid F B l d r d  evidently belongs to none of the above-mentioned com-  
patibility groups.  On this basis  it can be postulated that it may  belong to a new compatibil i ty group. In ac -  
cordance  with the recommendat ions  [6], this compatibil i ty group can be designated group FVII.  
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