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tered.  M o r e o v e r  the a p p e a r a n c e  o f  these res is tant  
o rgan isms  has  been  ref lec ted  in an  increased  fa i lure  o f  
the ant ib io t ics  in ques t ion  to t reat  infect ions caused  
by  these bacter ia .  A compar i son  o f  the te t racycl ine  
resis tance p l a smid  f rom H. influenzae with ampic i l l in  
res is tance p lasmids  f rom the same  s t ra in  has  shown 
tha t  the 2 types  o f  res is tance p lasmids  are  very  
s imilar ,  save tha t  one  carr ies  ampic i l l in  t r ansposon  
(Tn3-1ike) and  the o ther  has  one tha t  specifies resis- 
tance to te t racycl ine  (Tnl0-1ike)  2. Thus  it seems p rob -  
ab le  tha t  the emergence  o f  these res is tant  s t rains  o f  
H. influenzae occur red  in 2 stages: first the o rgan i sm 
acqui red  a p l a smid  which  specif ied no  resis tance traits 
bu t  which was ab le  to rep l ica te  s tably  in H. influenzae. 
T h e n  this p l a smid  acqu i r ed  e i ther  an  ampic i l l in -  
res is tance t ransposon ,  or  a te t racycl ine  resis tance 
t r ansposon  as a s epa ra t e  event.  P r e sumab ly  the  source 
o f  these t r ansposons  were  m e m b e r s  o f  the En te robac -  
t e r iaceae  - since the 2 types  o f  t r ansposon  involved  
are  very  p reva len t  on  p l a smids  in these species. But 
exact ly  when  and  where  the  events occur red  is qui te  
unclear .  
In  s u m m a r y :  One  can  see tha t  bac te r ia l  D N A  - and  
this is pa r t i cu la r ly  the  case with respect  to D N A  which  

specifies an t ib io t ic  res is tance - is o rganized  at  
3 h ie ra rch ica l  levels - tha t  o f  the whole  bac te r i a l  
ch romosome,  tha t  o f  the bac te r i a l  p l a smid  and  tha t  o f  
the t ransposon .  In  p rac t ica l  te rms these h ierarchies  o f  
D N A  are  con t inua l ly  in terac t ing .  Bacter ia  infect m a n :  
p lasmids  infect  bac te r ia :  t ransposons  infect  p lasmids .  
N o r  is this a sequence  tha t  re la tes  on ly  to an t ib io t ic  
resistance;  bu t  our  studies on  an t ib io t ic  resis tance in 
bac te r ia  do a l low us to s tudy  evolu t ion  in action,  a n d  
this is b e c o m i n g  increas ingly  poss ible  at  the mo lecu la r  
level. 
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Bacteriophage Mu exhibits genetic properties that are anal- 
ogous in many details to those of established insertion 
mutants in procaryotic and eucaryotic chromosomes (for a 
review, see DNA insertion Elements, Plasmids and Epi- 
somes [1977], Cold Spring Harbor Monograph Series, ed- 
ited by A.I. Bukhari. J .A Shapiro and S.L. Adya). These 
properties, which include the ability to be transposed, and 
to delete DNA adjacent to the insertion site, seem to 
involve invariant DNA sequences in the insertion elements. 
In Mu these particular sequences must lie at the ends of the 
viral genome, and these ends are covalently bound to 
heterogenous bacterial DNA in vegetative, but presumably 
not in lysogenic Mu DNA. 

We have analyzed the nucleotide sequences at the 2 ends of  
the Mu DNA using the Maxam and Gilbert method. In 
some cases, these ends were present in a genetic material 
derived from lysogenic Mu. They were included in plaque- 
forming 2-1ac-Mu hybrid particles constructed by recombi- 
nation between Mu lysogen and lac 2plac5. In one case the 
Mu SE (or variable) end was present in a plasmid con- 
structed with a vegetative Mu DNA fragment and pMB 9. 
Our analyses lead to 3 main conclusions. 1. They show that 
a short stretch of  5 identical bases is located at each Mu 
end. oriented as an inverted repeat. 2. They strongly suggest 
that identical Mu end sequences are present in lysogenic 
and vegetative DNA. 3. They demonstrate that the hetero- 
genous bacterial DNA bound to vegetative Mu DNA is 
completely removed during lysogenization, thus implying 
that the transposition and deletion events are. at least in 
part, site specific. 


