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Nonconjugative p lasmids  a r e  incapable  of independent genet ic  s e l f - t r a n s f e r  f r o m  some bac te r ia l  cel ls  to 
o thers .  They can be mobi l ized for  t r a n s f e r  by conjugative p lasmids  [2, 3, 8, 11]; this mobil izat ion,  m o r e o v e r ,  
is  control led by genes of the nonconjugative p lasmids  [5-7]. However ,  it is not known whether  there  is any 
connection between abil i ty of a nonconjugative p lasmid  to be mobi l ized and the belonging of the mobil iz ing (con- 
jugative) p lasmid  to one pa r t i cu la r  incompat ib i l i ty  group, and also between ability to undergo mobil izat ion and 
the c h a r a c t e r  of the pill de te rmined  by the mobi l iz ing p lasmid .  It is also not c lea r  how impor tant  is the range 
of t r a n s m i s s i v e n e s s  of the mobil iz ing p lasmid  in mobil izat ion,  what is  the role  of the bac te r ia l  r ec  A gene, and 
what is  the effect  of t r ansposed  genet ic  e l ements  on mobi l izat ion.  

The a im  of this  invest igat ion was to study abili ty of nonconjugative p lasmid  pAP57 Hly, identified in E__~_. 
coli cel ls  [1] and control l ing f l -hemolys in  synthes is  by b a c t e r i a  of this spec ies ,  to be mobil ized for  t r a n s f e r .  

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

Abili ty of p l a smid  pAP57 immobi l i zed  for  t r a n s f e r  was studied in " t h r e e - p a r e n t "  c r o s s e s  in which' the 
donors were  E.  coli AP115 met  thi lac  or  J53 pro  met  cel ls ,  containing one of the conjugative p lasmids ,  
E. aoli C600 thr  leu thi lac  r i f  or  AB2463 r e c  A cel l s ,  containing the nonconjugative p l a smid  to be tes ted ,  
were  in te rmedia te  rec ip ients ,  and E. coli p A P l l 5  hal r cel ls  were  the final rec ip ien ts .  Conjugation mix tu res  
f r o m  these  c r o s s e s  we re  seeded on nutr ient  agar  (NA) with the addition of e ssen t i a l  antibiotics (25 t~g/ml), 
nalidixic acid (50 # g / m l ) ,  and e ry th rocy t e s  (1%). The f requency of combined or  s epa ra t e  t r a n s f e r  of mobil iz ing 
and mobi l ized  p lasmids  f r o m  t ransconjugants  into E. coli C600 r i f  s rec ip ien t  cells was de te rmined  in c r o s s e s  
by the s tandard technique.  P la smid  el iminat ion,  spontaneous and induced by ethidium bromide  (100 ~g/ml) ,  was 
de te rmined  by the change in hemolyt ic  act ivi ty  and sensi t iv i ty  of the b a c t e r i a  to the corresponding antibiot ics .  
Donor -spec i f i c  phage MS2 was used in the phage t i t e r  e levat ion tes t  (PTET).  

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

To study the poss ib i l i ty  of mobi l izat ion of nonconjugative p lasmid  pAP57 by conjugated p lasmids ,  F- l ike  
conjugative p tasmids  pAP39 (inc FI/FIV),  R386 (inc FI), R1 (inc FII), R124 (inc FIV), pAP38 (inc FVII), pAP42 
(inc FIX), pAP43 {inc FVIII) and pAP41 (inc FI/FIV),  and also p lasmids  R16, R40a, R711b, R27, R144, R621a, 
R391, R387, R466b, N3, RP4, Rtsl ,  R905, S -a  and R6K, which a re  r e f e r e n c e  p lasmids  for  groups inc B, C, D, H, 
In ,  17, J ,  K, M, N, P, T, W, and X (respect ively) ,  were  used as mobil iz ing p lasmids  in t h r e e - p a r e n t  c r o s s e s .  
The r e su l t s  of these  exper imen t s  a re  given in Table 1. 

It  will be c lea r  f r o m  Table  1 that only 11 of the 23 oonjugative p lasmids  t es ted  (pAP41, R711b, R386, R27, 
R621a, R391, R387, RP4, Rtsl ,  R905 and S-a) p o s s e s s e d  the ability to mobi l ize  the nonconjugative p lasmid  for  
t r ans f e r ;  mobi l iza t ion was ca r r i ed  out mos t  effect ively,  m o r e o v e r ,  by F- l ike  p lasmid  pAP41, and also by p lus -  
raids R27, R387, and S-a,  belonging to incompat ibi l i ty  groups H, K, and W (respect ively) ,  and determining dif- 
fe ren t  pill  [4]. These  p lasmids ,  as we know, a re  cha rac t e r i zed  by a na r row range  of t r a n s m i s s i v e n e s s .  It  is 
a lso c lea r  f r o m  Table  1 that p lasmids  R711, R621a, R391, and RP4, belonging to incompat ib i l i ty  groups D, I T, 
J,  and P, had the l eas t  mobil iz ing abil i ty.  P l a s m i d s  of D, I V, and J groups also a re  known to have a na r row 
range  of t r a n s m i s s i v e n e s s ,  but p lasmids  of the P group a re  the mos t  t r a n s m i s s i v e .  In pa r t i cu la r ,  p lasmid  RP4 
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TABLE 1. Mobilization of Noneonjugative P las -  
mid pAP57 for Transfer by Conjugative Plasmids  
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can overcome  not only interspecif ic ,  but also intergeneric  barr iers  in the transfer process .  The results  show 
that the particular incompatibility group to which the conjugative plasmid belongs, the character of the pill de-  
termined by the conjugative plasmid, and its mobil izing ability are properties  which are not interconnected. 
Moreover,  data on the insufficient mobil iz ing efficiency of plasmid RP4 do not confirm the conclusion accord-  
ing to which it is suggested that conjugative plasmids with a wide range of t ransmis s ivenes s  also pos se s s  
greater mobil iz ing activity. 

To study whether physical mobil izing and mobil ized plasmids are connected in transconjugants bred from 
"three-parent" c r o s s e s ,  one transconjugant was selected from each of the 11 crosses  named above and they 
were studied as donor cel ls  in further c r o s s e s .  The aim of these crosses  was to d i scover  whether the mobi l i z -  
ing and mobi l ized plasmids are transmitted separately  or  together. It was postulated that separate t ransmis -  
sion will indicate the separate existence of the two plasmids,  whereas combined transmiss ion  indicates cointe- 
gration of the plasmids .  Analysis  of the results  of transfer of the two plasmids showed that the highest fre-  
quency of transmiss ion  is pos se s sed  by the mobil iz ing plasmid,  i .e . ,  the two plasmids are transmitted sepa-  
rately.  

For the same purpose the level  of spontaneous and ethidium bromide-induced el imination of plasmids 
from the transconjugants was studied. These experiments  showed that removal  of conjugative and rmnconjugat- 
ing plasmids from the transconjugants also took place at different frequencies,  i .e . ,  separately  (Table 1). 

The results  of transfer and elimination of plasmids from transconjugants,  taken together, signify that the 
mobi l ized and mobil iz ing plasmids do not form cointegrates that exist  in a separate state independently of one 
another. 

To d i scover  whether homology exists  between the mobil ized and mobil iz ing plasmids,  parallel nthree- 
parent" c r o s s e s  were carried out in which the donors were E.  coli A P l l 5  cells  containing plasmid pAP41, and 
E_.t coli  AB2463 rec  A cel ls ,  containing nonconjugative plasmids pAP57, served as recipients .  These experi-  
ments showed that the frequency of mobil ization of the nonconjugative ptasmid chosen for study in Rec-  cel ls  
is the same as in the "three-parent" c r o s s e s  described above, in which Rec + cells  were the intermediate recip-  
ients.  These results  signify that mobilization is unconnected with homology of the mobil iz ing and mobil ized 
plasmids .  

In the final experiments the effect of transposons Tnl  and Tn9 on mobilization was investigated. For this 
purpose E. col icontaining conjugative plasmids pAP41, pAP41: :Tnl, or pAP41::Tn9 were used as donors in 
three-parent  c r o s s e s ,  and E_~. coli AP 2463 cells  containing nonconjugative plasmid pAP57 were used as inter-  
mediate recipient. As these experiments showed, plasmid pAP4t and pAP41: :Tnimobi l i zed  plasmid pAP57 
for transfer with a frequency of the order of 1 �9 10 -1, wheras plasmid pAP41: :Tn9, although capable of mobi l i z -  
ing, did so with a much lower frequency. The subsequent study of the donor properties  of transconjugants bred 
in these experiments and their ability (spontaneously induced) to el iminate the plasmids contained in them 
showed that the latter do not form cointegrates and exist  in a separate state. 
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To sum up the resu l t s  of these exper iments  it can be concluded that mobilization of nonconjugative plas-  
mid pAP57 for  t r a n s f e r  is  dependent nei ther  on the incompatibil i ty group to which the mobilizing plasmid be-  
longs, nor  on the cha rac t e r  of the pill de termined by it, nor  on the range of its t r ansmiss iveness .  These r e -  
sults also exclude covalent binding of the mobilizing and mobil ized plasmids as a resul t  of the i r  homology, with 
subsequent format ion of cointegrat ive s t ruc tu res ,  as one of the mechanisms of mobilization.  The mechanism 
of mobilization of this plasmid requ i res  fu r the r  study. 
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