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jugat ion,  wi th  a preferent ia l  t ransfer  of the  A-determinant .  
Fol lowing these observat ions,  the  physical  s t ruc ture  of 
P l l l - A C S  and of its P l l l - A  segregant  has been deter-  
mined.  The  plasmids were isolated by  CsC1 gradient  
centr i fugat ion in presence of e th id ium bromide.  After  
remova l  of the  dye, the  contour  length  of the  plasmids 
was measured by  electron microscopy,  using SV40 D N A  
molecules as in ternal  s tandard.  I n  E. coli K12 F - ,  P l l l -  
ACS shows bo th  the  s t ructures  of: 1. a p lasmid aggregate 
formed by  19.2 ~m molecules (inferred to be the  t ransfer  
factor) and 3.2 ~zm molecules (inferred to be the  R-deter -  
minants ,  A, C or S) ; 2. a p lasmid Cointegrate of 29.6 tzm; 
occasionally a plasmid cointegra te  of 22.8 [zm was also 
observed.  In  the  same host-cel l  P l l l - A  shows only one 
s t ructure  : a molecule of 22.8 [zm in length  inferred to be the  
plasmid cointegra te  TF-A.  These results  are in agreement  
wi th  a cointegrate  s ta te  of the  R-de te rminan t s  and the  T F  
dur ing the  t ransfer  the  A-de te rminan t  probably  hav ing  a 
preferent ia l  a t t a c h m e n t  to the  T F  compared  to the  o ther  
replicons. 

p l ic i ty  of infect ion of 10 PfU and incubated  for 24 h a t  
37 ~ we could no t  de tec t  af terwards  any  lysogenic clones 
ou t  of one thousand.  If  E. coli K12, which are no t  car- 
ry ing an R-factor ,  were infected and incubated  under  
the  same conditions,  we found about  70% out  of all cells 
lysogenic af ter  24 h. Af te r  fur ther  incubat ion  for 24 h 
the  R-free progeny was 100% lysogenic, the  cells car- 
ry ing  an R- fac to r  however  only for 30%. I f  h-lysogenic 
and h-sensitive cells of the  same strain were R-infected 
under  equal  conditions,  bo th  t ransferred the  R-fac tor  in 
the  same frequency.  If, however ,  R-car ry ing  cells were 
h-lysogenic, we de tec ted  a serious reduct ion  of the  fre- 
quency  of R-transfer .  W i t h  derepressed fi + R-factors  in 
doing so the  ab i l i ty  for bui lding sex-pili  was lost. There-  
fore the  in teract ions  be tween fi+ R-factors  and h-phages 
seems to depend o n  which of the  two genomes is in the  
cell first. As these invest igat ions  were also done wi th  
wi ld-R-factors  and wild-strains of E. coli, t h e y  allow al- 
lusions to the  influence of the  epidemiology of R-factors:  
The  molecular  biological explana t ion  of these  pheno- 
menona  is a t  work. 
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Aminoglycoside-phosphotransferases  I, I I  and I I I  have  
been repor ted  to be involved  in aminoglycoside resistance 
of g ramnega t ive  bacter ia .  I n  two strains of Staph. aureus 
and one s train of staph, epidermidis a phosphoryla t ing  
enzyme was observed,  differing f rom these enzymes in the  
substra te  profile and in p H  op t imum.  Kanamyc in /neo-  
mycin  phosphotransferase  IV  rapid ly  phosphory la ted  
and inac t iva ted  kanamyc in  A, B and C, neomycin  B and 
C, paromomycin ,  gen tamyc in  A and B, butirosin,  l ivido- 
mycin  and r ibostamycin.  Af te r  two hours of incubat ion 
amikacin  was comple te ly  inact iva ted ,  bu t  phosphoryla-  
t ion was only slow. This  cer ta in ly  is the  reason for the  
suscept ibi l i ty  of the  strains against  amikacin.  Over  the  
range 25-45~ there  was signif icant  phosphoryla t ion  
wi th  op t ima l  ac t iv i ty  a t  37 ~ A t empera tu re  of 55~ for 
15 rain inac t iva ted  the  enzyme completely.  E n z y m a t i c  
ac t iv i ty  general ly was found over  the  p H  range 5 to 9. 
Fo r  the  kanamyeins  and the  r ibos tamycin  group, t i le 
op t imal  p H  was 5.5 to 6.0 in c i t ra te  phospha te  buffer, 
for the  neomycin  group 8.0 to 8.5 ~n Tris-maleate buffer. 
In  two strains, resistance to aminoglycosides was found 
to be p lasmid-media ted .  The  character iza t ion  of the  resis- 
tance  plasmids by  sucrose gradient  centr i fugat ion and 
electron microscopy revealed molecular  sizes of 36.5 
(Staph. aureus E 142) and 21.5 (Staph. epidermidis 147) 
megadal tons  respect ively.  P re l iminary  exper iments  indi- 
cate t h a t  resistance in Staph. aureus 170 migh t  be gov- 
erned by  chromosomal ly  located genes. 
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A few years  ago we s ta ted  t h a t  MS~-phage-infection of 
cells carrying R-fac tors  does diminish or even p reven t  
the  R- t ransfer  (Path. Microbiol. 40, 153, 1974, and 41, 
194, 1974). Now we examined  the  influence of fi + ,R-  
factors on h-lysogeny and vice-versa  and obta ined  the  
following resul t :  If  E. coli t (12 carrying R192 grown in 
Columbia  b ro th  were infected wi th  phage h a t  a mul t i -  
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At  the microbiological  examina t ion  of ur ine isolates 
coli b a c t e r i a  are isolated beside cells of Proteus mirabilis. 
Thereby  mos t  of all the  coli bac ter ia  are conta ining in- 
fectious R-fac tors  while the  Proteus strains are R-nega-  
t ive  and do only possess the  wel l -known chromosomal  
resistance against  po lymyx in  B and tetracycl ine.  This 
observa t ion  shows t h a t  - considering the recept ion of 
R-factors  - Proteus does behave  different ly  f rom tile rest  
of the  Enterobacteriaceae. Therefore  we inves t iga ted  the  
chloramphenicol-res is tance- t ransfer  of mul t ip le-res is tant  
Proteus in to  ant ibiot ic-susceptible  Proteus cells, the  R-  
infection of E. coli into Proteus mirabilis and vice-versa.  
We  obta ined  the  following results :  2 out  of 8 mult iple-  
res is tant  Proteus wild-strains did no t  t ransfer  their  resis- 
tances  on the  39 recipient-strains.  The  o ther  6 d o n o r -  
strains t ransferred thei r  resistance on the following num- 
ber  of the  recipient-s t rains:  2, 6, 8, 10, l l a n d  31. Six of 
the  39 recipient-s t rains  did no t  act  as recipients  wi th  any  
of the  8 donor  strains, 10 strains conjuga ted  wi th  only 1, 
10 wi th  only 2 and the  rest  w i th  3 to 5 of the  donor 
strains. The  f requency of t ransfer  came to 10 -~ and IO-L 
Besides the  resistance for chloramphenicol  mos t ly  also 
the  o ther  resistances of the  donor  strains were transferred.  
F r o m  the  39 Proteus recipient  strains only 12 accepted - 
wi th  a low f requency - R192 from E. coli K12, and ou t  
of 8 Proteus donor  strains only 1 was able to  t ransfer  the  
resistance into restr ict ion-free cells of E. r K12 wi th  
the  low f requency of 5 • 10 -7. F r o m  these results we 
conclude t h a t  Proteus mirabilis is a bad  donor  and reci- 
p ient  for R-factors.  
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The ant ib iot ic  r i fampicin inhibi ts  t h e  growth  of Esche- 
richia coli by  forming a t igh t  complex  wi th  the  bacter ial  
R N A  polymerase  and thus  inhibi t ing the  enzyme: Cells 


