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B a c t e r i o c i n o g e n y  i n  Proteus rettgeri 

Bacter iocins  axe pro te inaceous  bacter ic idal  substances  
p roduced  by  bac te r ia  and  general ly  of l imi t ed  hos t  
range  x-3. Bacter ioc ins  h a v e  been  de tec ted  in a va r i e t y  of 
species of Enterobacteriaceae, inc luding Proteeae a- , ;  how-  
ever,  bac te r ioc inogeny  h a d  no t  been  shown prev ious ly  in 
isolates of P. rettgeri 5,6. Here  we wish to  repor t  demons-  
t r a t i on  of  bac ter ioc in  p roduc t ion  by  P. rettgeri fol lowing 
induc t ion  w i t h  m i t o m y c i n  C. 

The  bac te r ia  s tudied  included 7 isolates of wi ld - type  P .  
rettgeri I rom var ious  clinical sources (designated I - V I I ) ,  
15 isolates of an  unusual  s t ra in  of P. rettgeri ~, all  f rom 
ur ina ry  t r a c t  specimens (designated 1-15);  3 s t ra ins  each  
of P. vulgaris, P. mirabilis, P. morganii, and 7 isolates of 
Escherichia coll. The  organisms were ident i f ied according 
to  p rev ious ly  publ ished cr i ter ia  L a, and  were ma in ta ined  
on bra in  hear t  infusion agar  (Difco) s lants  a t  4°C. Mito-  
m y c i n  C powder  (lot 99B-0090, S igma Chemical  Co., St. 
Louis,  Mo.) was dissolved in sterile dist i l led wa te r  to  yield 
10 ~g/ml ;  the  solut ion was passed th rough  0.2 v m  m e m -  
brane  fi l ters (Nalge Sybron  Corp., Rochester ,  N.Y.)  and 
dispensed in 2-ml a l iquots  in to  sterile screw-capped vials  
which were frozen and kep t  s tored a t  -15°C in t he  dark.  

All  P. rettgeri isolates were  induced w i t h  1 wg/ml mi to-  
m y c i n  C in t ryp t i c  soy b r o t h  (TSB;  Difco) a t  33~C9. ~°, 
controls  consis ted of m i t o m y c i n  C in T S B .  Ind ica to r  
s t ra ins  had  been pregrown in T S B  overn igh t ;  the i r  tu rb i -  
d i ty  was ad jus ted  to  1.5 × 10 ~ organisms/ml .  Large  Mueller-  
H i n t o n  agar  (Difco) p la tes  (150 × I5  mm)  were  d iv ided  
in to  appropr ia te  number s  of sectors,  inc luding  cont ro l  
sectors.  The  p la tes  were  s t reaked  w i t h  t he  inocula  in 3 
p lanes  and  were  Mlowed to  d r y  for 10 min.  One drop  
(0.05 ml) of each ae ra ted  bacter ioc in  prepara t ion ,  includ-  
ing  the  control ,  was de l ivered  to  respec t ive  sectors.  The  
drop  inocula  were  al lowed to  ' d ry '  ill, fo l lowing which  t h e  
pla tes  were  incuba ted  a t  33°C overnight .  Sectors  were  
scored as pos i t ive  if there  were  comple te ly  clear  zones or  
if t he  areas  of inh ib i t ion  revea led  fewer t h a n  50 res is tan t  
va r i an t s  agains t  a clear background.  Fo r  ' t i t r a t ion '  pur -  
poses, the  supe rna t an t  fluids were ser ial ly  d i lu ted  twofold  
in T S B ;  0.1 ml  of each di lu t ion were del ivered to corres- 
pond ing  sectors of ind ica tor  s t ra in-s t reaked  Mueller-  
H i n t o n  agar  plates.  'T i l e r s '  were  def ined as t he  h ighes t  
d i lu t ion  of bacter iocin  revea l ing  ac t iv i ty .  A 1% (w/v) 
solut ion of t ryps in  1:250 (Difco certified) in phospha te  
buffered saline, p H  7.4 (Grand I s land  Biological  Co., 
Grand  Island,  N.Y.)  served to  t es t  bacter iocins  for t ryp-  
s in-sens i t iv i ty  n .  

Two  oI t he  7 wi ld  t y p e  P .  rettgeri isolates, i.e., isolates 
I I I  and  VI ,  cons is tent ly  e labora ted  bacter iocins  fol lowing 
induc t ion  wi th  m i t o m y c i n  C (Table);  none of  t he  
isolates (1-15) compr is ing  the  unusua l  s t ra in  of _P. rettgeri 
were bacter iocinogenic .  The  bacter ioc ins  wre n o t  pro-  
duced spontaneously ,  and induc t ion  th rough  UV-i r rad ia-  
t ion , -~ ,  n gave  consis tent  results.  The  2 bacter iocins  were  
species-specific in t h a t  t h e y  were ac t ive  only  agains t  P .  
rettgeri (isolates VI I ,  9, 14, and  15; in addi t ion,  bacter io-  
cin I I I  was  weakly  ac t ive  agains t  isolate 4) ; t h e  P. vuIga- 
ris, P. mirabilis, P. morganii, and  E. ¢oli isolates tes ted  
p roved  resis tant .  

Of t he  bro ths  (Difco) employed,  nu t r i en t  5 and Mac- 
Conkey  bro ths  were found unsui tab le  for bacter iocin  in- 
duct ion,  whereas  b ra in  hear t  infusion broth,  Mueller-  
H i n t o n  broth,  and T S B  could be used in te rchangeably .  
The  2 de tec ted  bacter iocins  were no t  ac t ive  agains t  the i r  
own respect ive  p roducer  s t ra ins ;  t ryps in  t r e a t m e n t  d id  
no t  reduce  the i r  ac t iv i ty .  The  presence of bac te r iophage  
was ruled ou t  t h rough  fai lure to t ransfer  a c t i v i t y  in se- 
riesS, ~t. E l abo ra t i on  of these  bacter iocins  ensued a t  2 h 
fol lowing induc t ion ;  peak  a c t i v i t y  (1:128 to 1:256) was 
reached a t  6 h and  was ma in ta ined  for 24 h. The  bacter io-  
cins were pa r t i a l ly  heat - labi le ;  exposure  to  56 °C for 1 h 
reduced ac t i v i t y  roughly  4-fold, while boi l ing for i h 
comple te ly  abol ished ac t iv i ty .  

W e  were  in teres ted  p r imar i ly  to  ob ta in  an  add i t iona l  
marke r  for our  unusua l  s t ra in  of P. rettgeri ~, n a m e l y  sus- 
cep t ib i l i ty  to  P. retlgeri bacter iocins.  Fo r tu i t ous  c i rcum- 
s tance  had  i t  t h a t  2 of t he  7 wi ld - type  P. rettgeri isolates 
examined  p roved  bacter iocinogenic.  However ,  on ly  4 of 
t h e  15 isolates of our  unusua l  P. rettgeri were suscept ible  
to  these  bacter iocins ;  conceivably ,  sens i t iv i ty  to  these  2 
baeter iocins  is a genet ica l ly  uns table  p r o p e r t y  of this  par -  
t icu lar  s t ra in  of P. rettgeri i~. 

Zusammen/assung. In  2 von  7 S t / immen v o n  Proteus 
rettgeri gelang die Induk t ion  yon Bakter ioz inen  un te r  der  
E inwi rkung  yon  Mi tomyc in  C. Die gewonnenen t3akterio- 
zinc waxen chloroformbestAndig,  t ryps inres i s ten t  und  
hi tzelabil .  
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Host range of P. rettgeri bacteriocins 
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Activity of P. rettgeri baeterioeins 

III VI 

VII +~ 1:128 b + 1:64 
4 + 1 :4  ~ - 

9 + 1:256 + 1:256 
14 + 1:256 + 1:64 
15 + 1:256 + 1:128 

- + and - -  denote presence and absence of activity, respectively. 
b 'Titers' of activity. 
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