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determinants of two different fm systems control- 
ling the synthesis of F m u  and FinV transfer inhi- 
bitors. This hypothesis is confirmed by the quan- 
titative differences between the levels of inhibition 
by cointegrative plasmids of  the transfer of refer- 
ence drd plasmids, which are sensitive simulta- 
neously to FinU and FinV inhibitors, and the 
level of inhibition of the transfer of pAP18-1::Tn9 
plasmids, which are sensitive to only one of these 
inhibitors.  FinV. Dif ferences  in IPI  values of  
reference plasmids pAP22-2: :Tnl ,  pAPl l -2 : :Tn5,  
and pAP10-2::Tn9 detected during their inhibition 
by cointegrative plasmids in comparison with the 
inhibitory activities of "parent"  plasmids pAP42, 
pRSF2124 and pUB781 also suppor t  this hy-  
pothesis. 

Our data confirm the presence of specific fm 
systems in the genomes of  some nonconjugative 
plasmJds, this permitting us to expect the appear- 
ance of such plasmids in the course of  evolution 
of more intricate genetic structures, to which con- 
jugative plasmids belong. 

These results allow us to conclude that the 
formation of conjugative cointegrative plasmids is 
paralleled by the formation in their genomes of 
complex fm systems capable of providing synthesis 
of transfer inllibitors of various functional types; 
but how many such systems a cointegrative plas- 
mid genome may contain whether there may be 
"hybrid" fm systems be among them, and how 
they function are still question to be answered. 
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Genet ic  transfer of plasmids is de te rmined  by 
transfer plasmid genes (tra genes) whose function- 
ing is controlled by a plasmid system of genetic 
regulation (fro system). The ability of plasmids to 
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disseminate in natural bacterial populations depends 
on fm system activity [1,7]. Meanwhile, certain 
sites of the bacterial chromosome have an un- 
doubted influence of the expression of tra genes 
[5,6]. However, the role of chromosomal genes in 
the expression of a particular fin system in uncnown. 

We tried to elucidate the effect of chromo- 
somal genes E cli K-12 cells on the activity of a 
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TABLE 1. Genetic Recombinants Ca pable of Stimulating pAP53 Plasmid Transfer Inhibition (Tis +) 
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Host cell  

ABl157 

ABl157 

C600 

D u r a t i o n  o f  
conjugat ion  hybri-  

d iza t ion ,  min  

120 

120 

Seiect ive  
m a r k e r  

Th r - -  Leu 
Pro 

Th r - -  Leu 
Pro 
Arg  
His 

Th r - -  Leu 

N u m b e r  o f  Tested 
r ecombinan t s  

25 
25 
25 
25 
25 
25 
25 

N u m b e r  o f  Tis + recombina t ions  

absolute % 

24 
0 

36 
8 
8 
0 

20 

system inhibiting transfer of pAP53 F-like plasmid 
sensitive to type Fin V transfer inhibitor [2] and 
to pinpoint  the localization of these genes in an 
annular bacterial chromosome. 

MATERIALS AND METHODS 

Previously indent if ied F-l ike plasmids pAP18-1 
(Tc, Col V) and a derepressed (drd) Col plasmid 
pAP53 transposon-containmg variant [3] were used 
in the study. E.coli K-2 daughter  strain cells 
ABl157, (Thr-Leu-Pro-Arg-His-Str) ,  C600 (thr- 
Leu-Rif),  AP132 (Nal),  and A P l l 5  (Met-Nal)  
were tised as plasmid hosts and E.coli K-12 Hfr 
C ceils as donors of chromosomal  genetic mate- 
rial. Conjugate hybridisation of bacteria and  ge- 
netic recombinant  selection were carried out  ac- 
cording to standard methods. The index of pAP53 
plasmid transfer inhibit ion by pAP18-1 plasmid 
was defined as the ratio of the incidence of  drd 
plasmid transfer from two-plasmid transconjugate 
cells. The index of this ratio represents the quo- 
tient f rom dividing the transfer mhiibit ion index 
(TII) values for Thr+-Leu § recombinant cells by 
the value of the initial strain cells (Thr--Leu-). 
The presence of F and F-like piasmides in the 
cells was judged on the basis of cll sensitivity to 
MS2 pilus-specific phage. 

RESULTS 

When investigating pAP 18-1 plasmid inhibi tory 
activity (Fin V) towardc drd plasmid pAP53::Tn5 
in E.coli K-12 ells, we found that the level of 

this activity in prototrophic strains (e.g., in pAP132 
strain cells) was 4-8 times higher than in some 
auxotrophic strains (ABl157, C600). Assuming this 
to be due sme features of the genetic organization 
of the ssaid E.coli K-12 anxotrophic strains obta 
ined as a result of repeated treatment of  the ini- 
tial strains with various mutagens [4], we attenpted 
to detect these features. 

Genetic recombinations of four types (The*- 
Leu+-Pro+-Arg § and His + not containing plasmid F 
in their genomes were selected in conjugation hy- 
bridization of strains Hfr C and ABl157. Such 
recombinants were then used as recipients to ob- 
tain single-plasmid and two-plaslnid transconjugates 
containing the tested plasmids, which lwere inves- 
tigated to assess the lvels of  pAP18- plaslnid in- 
hibitory activity toward plasmid pAP53::Tn5. 

The results, summarized in Table 1, indicate 
that some of the examined recombinants were able 
to increase the level of pAP18-1 plasmid ihibitory 
activity to a value close to the values obtained for 
prototrophic cells. We termed thist characteristic of 
the said r ecombinan t s  Tis (ransfer inh ib i t ion  
stimulation).  Table 1 demonstra tes  that  in the 
majority of cases genetic recombinants selected for 
the closely linked chromosomal markers Thr+-Leu § 
posessed the Tis + phenotype. Analysis of tshe non- 
selective markers of the tested recombinants howed 
that all Tis + recombinants selected for markers 
other than Thr+-Leu * possessed the same markers 
as nonselective ones (that is, they had the Tis +- 
Thr+-Leu + phenotype). 

Table 2 presents data on TII values of pAP53 
plasmid in cells of the initial strain ABl157 (Thr- 

TABLE 2. Efficacy of pAP53::Th5 Plasmid Transfer Inhibition by pAP18-1 Plasmid in Thr+--Leu + Relcomdinant Cells and 
Initial Strains of E.coli K--12 

Host cells 

AB1157 
ABl157 
C600 

Durat ion of  conjugat ion  
hybr id iza t ion ,  min  

5 
120 
I20 

Plasmid pAP53::ThP5 
TII  in cells o f  initial 

s t ra ins  

3.0u 102-  1.8a103 
1, lul  0 2 -  4.7~ 103 

1.6u10~-- 4.3 ul04 

Plasm{d pA53::Th5 
TII in Thr+-Leu § 

recombinants  

1.6a103-- 4.6a104 
1.2~103-- 9.2a104 
1,0al0S--3.6al05 

Index of  T I I  ratio 

5.3 -- 26 
10.9--19.5 
6.2--8.8 
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-Leu--Pro--Arg--His-) and in selected Thr+-Leu + 
recombinants  with .the Tis + phenotype.  It is evi- 
dent that the TII ratio values of  such recombinants 
in cells of  the initial strain indicate an increased 
lrvrl of  pAP53::Tn5 plasmid transfer inhibition in 
Thr+-Leu + recombinants  by 5.3-26 times. 

Analyzing the results, we postulated the pres- 
ence of a genetic site tis on the E.coIi K-12 cell 
chromosome which is necessary for normal expres- 
sion of the plasmid system of conjugation transfer 
regukation with type Fin V inhibitor participation. 
It is probable  that, in contrast  to Hfr C strain 
cells, cells of  the semiauxotrophic strain AB1157 
are characterized by  mutat ional  changes in their 
genetic region tis which phenotypicawlly manifest  
themselves in a changed fm V system activity. It 
may be assumed that the this region is l inked to 
the Thr-Leu chromosomal segment (genetic region) 
of the E.coli  K-12 chromosome.  

To test this hypothesis we selected and exam- 
ined Thr+-Leu + recombinants  resulting f rom hy- 
bridization of  cells from the Hfr  C and C600 Rif 
strains. As is seen from Tables 1 and 2, the re- 

sults of  these experiments confLrmed this region 
linkage to the Thr+-Leu * segment of  the E.cofi K -  
12 chromosome.  

Summining up the results, we may  conclude 
that besides plasmid genes provodong funct ionong 
of the type fall V plasmid transfer genetic regula- 
tion system, a significant role m this process is 
played by the Thr-Leu chromosomal  segment. 
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