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Invest igat ion of p l a smids  identified in natural  populat ions of different  spec ies  of intest inal  bac te r i a  has  
led to the e s t ab l i shmen t  of six different  genetic s y s t e m s  (F in - sys t ems) ,  whose products  inhibit the functions 
of t r a n s f e r  (Tra) genes  of p lasmid  Flac  [7, 8]. However,  the role  of these  s y s t e m s  in regulat ion of genetic 
t r a n s f e r  (Tra) functions and sur face  exclusion of o ther  F - l ike  p lasm[ds ,  [dent[fled ia ce i l s  of different  bac-  
te r ia ,  stil l  r e m a i n s  unexplained. 

In the investigation desc r ibed  below f ea tu re s  of control  s y s t e m s  of four  p rev ious ly  cha r ac t e r i z ed  [1-3, 6] 
d e r e p r e s s e d  F- l ike  p l a s m i d s  (pAP22-2, pAP38, pAP43, pAP53) were  studied with the aid of s tandard r e p r e s s e d  
p l s smids ,  r e p r e s e n t a t i v e s  of six different  genetic control  g roups  Fin-groups) .  

EXPERIMENTAL METHOD 

Standard strains of E. cell K-12, carrying chromosomal genes of resistance to streptomycin (C600 sir), 
nalidixie acid (API32), or rifampicin (C600 rif), containing (or not containing) one of the derepressed plasmids 
for testing, marked by differenttransposons: pAP22-2 : Tnl, pAP38 :: Tn9, pAP43 :: Tn5, pAP53 :: Tn9, were 
used. The original strains of bacteria containing standard plasmids of six different Fin-groups were obtained 
from Willetts' laboratory (England). 

The sensitivity of the bacteria to donor-specific phage MS2, conjugation transmission of the plasm[ds~ 
and their ability to inhibit mutual transfer functions and surface exclusion were determined by standard meth- 
ods [1, 4, 5]. 

EXPERIMENTAL 19ESULTS 

To determine the possible effect of the test derepressed plasrnids on Tra-functions of the reference 
plasmid transconjugants containing two plasmids (test and standard) were obtained. The study of these trans- 

conjugants showed that plasmids pAP38 :: Tnfl and pAP43 :: Tn5 (like the original repressed variants of these 
plasmids) inhibit transfer of plasmid Flac into cells of plasmid-free strains. Inhibition indices (I!) of trans- 
fer were 5. 102-5.6.102 and 1.5. 102-3.0.102 respectively. Meanwhile plasmids pAP22-2 :: Tnl and pAP53 :: 

Tn9 did not possess this property (II was 0.8-0.9 and 1.3-3.0 respectively). The results are evidence that 
plasmids pAP38 :: Tn9 and pAP43 :: Tn5 contain genes determining synthesis of a represser , active against 
plasmid Flac, but not against the intrinsic system of tra-genes of these plasmids. 

To determine the inhibitory capacity of the standard plamids of six different Fin-groups (Rl00 -FinOP; 
TPi08, R62 - FinQ, JR66a- FinU; R485- FinV; 19455- FinW, CloDFI3 cop 3- FinC) double transconjugants 
containing one of the above-mentioned standard plasmids and one of the derepressed plasmids were obtained 
in conjugation experiments and investigated. Isogonic plasmid-free strains of E. coli K-12 and also strains con- 
taining one derepressed or one standard plasrnid were used as controls. The efficiency of transmission of de- 
repressed plasrnids into cells of plasrnid-free strains of E. cell K-12 was characterized by a frequency of about 
0.6 �9 I0-I-6,5 �9 i0 -i (per single donor cell), whereas standard repressed plasrnids were transferred with a h-e - 
quency of < 10 -5. To transmit nonconjugative plasrnid Clo DFB cop 3, it was mobilized by plasrnid Flac and the 
conjugated plasrnid was subsequently removed from ceils of the double transconjugants obtained. 
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TABLE 1. Ability of P l a s m i d s  of Six Standard 
F in-Groups  to Inhibit Funct ions  of t r a - G e n e s  
of D e r e p r e s s e d  P l a s m i d s  

Ability of 
standard plas- 
raids to in- 
hibit functions 

II of frequency o f test.plas- 
mid 

Test plasrnid of transmission ~ ~ / 
of test plasmid ~ , 

o x 

o.~ ~.~ 

R 100 (FinOP) 

T P I 0 8  (FinQ) 

R:62 

J R 6 0 a  {FinU) 

R 485 (FinV) 

R 455 (FinW) 

CIoDF 13cop3 
13cop3 (FinC) 

pAP22-2 : : Tn 
pAP38: : Tn 9 
pAP43: :Tn 5 
pAP53: :Tn 0 
pAP22-2: :Tn 
pAP38: :Tn 9 
pAP43: :Tn 5 
pAP53: :Tn 9 
pAP22-2: : Tn 
pAP38 : : Tn 9 
pAP43: :Tn 5 
pAP53: : Tn 9 
pAP22-2 : : Tr, 
pAP38: : Tn 9 
pAP43: :Tn5  
pAP53: :Tn 9 
pAP22-2:  :Tn 
pAP38: :Tn 9 
pAP43: :Tn 5 
pAP53: :Tn 0 
pAP22:2 : : Tn 
pAP38 : : Tn 9 
pAP43: :Tn 5 
pAP53 : : Tn 9 

1 1, I - - 2 , 3  
0 , 7 2 - - 0 , 8  

0 , 5 - - 1 , 0  
0 , 5 - - 1 , 1  
1 , 5 - - 1 ~ 6  
0 , 8 - - I , 0  
0 , 5 - - 1 , 5  
2 , 0 - - 2 , 1  
320--3200 
1 , 4 - - 1 , 9  
1 , 2 - - 2 , 0  
0 , 8 - - I  ,0  
2 7 0 - - 1 , 0 - 1 0 "  

1 9 - - 1 8 0  
0 . 8 - - 2 , 0  

2 , 0 . 1 0 3 - - 3 , 0 - I 0  ~ 
1 1 , 6 - - 2 , 0  

0 , 3 - - 1 , i  
0 , 3 - - 0 , 4  
1 , 1 - - 1 , 1 9  

1 0 , 2 - - 0 , 6  
0 , 4 - - 1 , 0  
0 , 4 - - 0 , 6  
0 , 7 - - 1 , !  

§ 

The re su l t s  are evident that standard p lasmids  of the FinOP and FinC groups  have no effect  on the ef-  
f i c i ency  of conjugation transfer  or  on synthes i s  of donor - spec i f i c  pill (the e f f ic iency  of which was  judged by 
the sens i t iv i ty  of the ce l l s  to donor - spec i f i c  phase MS2 and surface  exc lus ion  of all four d e r e p r e s s e d  p lasmids  
{Table 1)), A p lasmid  of the FinQ group inhibited only the format ion  of donor- spec i f i c  pili, control led by p las -  
mid pAP38 :: Tn9. A plasmid of the FInU group inhibited the format ion  of donor- spec i f i c  pill of  p la smids  
p AP22-2 :: Tnl ,  pAP38 :: Tn9, pAP43 .: Tn5 and transfer  of p lasmid pAP22-2 :: Tnl ,  but did not affect  the sur-  
face exc lus ion  functions.  A p lasmid of the FInV group inhibited the format ion of pili of all four p lasmids  and 
transfer  of p la smids  pAP22-2 :: Tnl ,  pAP38 :: Tn9, pAP53 :: Tn9. A plasmid of the FInW group inhibited pi lus 
format ion  control led by p lasmid  pAP43 :: Tn5 and the surface  exc lus ion  functions of p lasmid pAP53 :: Tn9. The 
re su l t s  are evidence  of s ignif icant d i f f erences  between the control  s y s t e m s  of t r a - g e n e s  of the four tes t  F - l ike  
p l a smids  and that of standard p lasmid F l a c ,  t ransfer  of which iS known to be inhibited by standard p lasmids  
of all six known F in -groups  [8]. The t rans fer  sy s t em of p lasmid pAP22-2 :: Tnl  is  sens i t ive  only to inhibitors  
of FInU and FinV types ,  that of p la smids  pAP38 :: Tn9 and pAP53 :: Tn9 to FInV. The format ion  of d o n o r - s p e -  
cif ic  pili in the case  of p lasmid pAP38 :: Tn9, m o r e o v e r ,  i s  inhibited by p lasmids  of FinQ, FinU, and FinV 
groups,  and in the case  of p lasmid pAP43 :: Tn5, by p la smids  of the FInU, FinV, and FinW. On the pract ica l  
plane, the r e s u l t s  are useful  for  the deve lopment  of a c la s s i f i ca t ion  of p la smids  identified in natural popula- 
t ions  of bacteria ,  on the bas i s  of speci f ic  d i f f erences  in the s y s t e m s  control l ing t r a - g e n e s  of these  p lasmids .  
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