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ABSTRACT 

The aim o f  t he  work described i n  t h i s  t h e s i s  was t o  understand the  

maintenance systems o f  t h e  F plasmid o f  Escher ichia c o l i .  The work was 

centered on t h e  biochemical s tudies o f  t he  pr imary r e p l i c a t i v e  fragment o f  

F, f5. 

1. From an ana lys is  o f  t h e  p r o t e i n  species produced by miniF-vector h y b r i d  

plasmids i n  -- E. c o l i  m in i ce l l s ,  seven p ro te ins  were found t o  be encoded 

by f5. S i m i l a r l y ,  t he  secondary F repl icon,  f7, was found t o  code f o r  

a t  l e a s t  t h ree  prote ins.  

2. The f 5 - s p e c i f i c  p ro te ins  were f u r t h e r  charac ter ized by determining 

t h e i  r i s o e l e c t r i c  po in ts  and molecular weights i n  two-dimensional gels. 

3. Using transposon-induced and d e l e t i o n  mutants o f  min i f ,  t he  s t r u c t u r a l  

genes o f  t he  seven f 5  p ro te ins  were mapped. 

4. Analys is  o f  t he  amounts o f  p ro te ins  made by t ransposon- inser t ion 

mutants revealed t h a t  some miniF p ro te ins  c o n t r o l  t h e  expression o f  

m i  n iF  genes. These r e s u l t s  suggested possi b l e  mechanisms o f  

coo rd ina t ion  between t h e  th ree f 5  maintenance systems (ccd, rep 

and par). 

5. The p o l a r i t i e s  o f  t h e  f 5  t r a n s c r i p t s  synthesized i n  m i n i c e l l s  were 

determined by h y b r i d i z a t i o n  w i t h  f 5  DNA cloned i n t o  s ingle-st randed 

phage M13 vectors. The r e s u l t s  were cons is tent  w i t h  t h e  gene mapping 

data, i n  t h a t  t he  d i r e c t i o n s  of t r a n s c r i p t i o n  o f  the  seven f 5  s t r u c t u r a l  

genes are un i  formly r i  ghtwards. 

6. I n  addi t ion,  the  RNA-DNA h y b r i d i z a t i o n  experiments revealed t h e  

ex i  stence o f  unt rans la ted l e f t w a r d  t r a n s c r i p t s  produced from t h e  

regions invo lved i n  f 5  r e p l i c a t i o n  and p a r t i t i o n .  




