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t rypsinog~ne.  N~anmoins ,  6 t an t  donn~ la tr~s for te  act ivi t6 potent ie l le  du  m61ange (courbe I I  
de la Fig. i), on  peu t  d 'ores  e t  d6j/t penser  que  les prot~ines  "ouvertes" son t  ac t ivables  et  qu 'e l les  
m~r i t en t  pa r  cons&tuent  d '&re  appel6es n6ochymot ryps inog~nes .  

On  no te ra  que  les r~sidus t e r m i n a u x  des n6ochymot ryps inog~nes  p r & ~ d e n t s  son t  j u s t e m e n t  
ceux  que  les prot~olyses  addi t ionnel les  de l ' ae t iva t ion  l e n t o  fon t  appa ra i t r e  duns  les c h y m o -  
t ryps ines  du  t ype  a. I1 es t  cu r i eux  de cons t a t e r  que  1' " o u v e r t u r e "  du c h y m o t r y p s i n o g ~ n e  p r o d u i t  
des prot~ines act ives  q u a n d  elle es t  fai te  pa r  la t ryps ine  en u n  po in t  a p p a r e m m e n t  bien d6 te rmin~  
de la mol&ule ,  et  qu 'e l le  p rodu i t  des  prot~ines  inac t ives  ma i s  encore ac t ivables  q u a n d  elle es t  
f a i t e  pa r  la c h y m o t r y p s i n e  en u n  au t r e  point .  

II es t  d 'a i l leurs  in t6 ressan t  de s ignaler  que  la d~gradat ion  que  compor t e  ce t te  " o u v e r t u r e "  
p e u t  ~tre encore poursu iv ie  sans  que  l ' ap t i t ude  ~t l ' ac t iva t ion  suit  perdue.  A c6t6 de la ty ros ine  
C- terminale ,  la chatne  con t i en t  v r a i s e m b l a b l e m e n t  de la leucine e t  de la lysine*. Or, l ' ab la t ion  
des  t rois  r~sidus pa r  la c a rboxypep t ida se  n ' inf lue  pus  de fa~on sensible su r  l 'act ivi t6  potentiel le .  
(courbe I I I  de la Fig. i). Tou te  ce t te  r6gion de la moMcule ne  paraf t  donc pus  essentielle.  
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* Nous  avons  vu  que  l ' a t t a q u e  du  n6ochymot ryps inog~ne  pa r  la ca rboxypep t idase  engendre  
z mole  de tyros ine  et  des  t races  de leucine. Si, au  t e r m e  de cet te  x ° &ape,  on dia lyse  le m~lange  
e t  on a jou te  ~t n o u v e a u  de l ' enzyme,  on ob t i en t  apr~s 6 h d ' i ncuba t ion  des quan t i t~ s  subs tan t i e l l e s  
de leucine et  de lysine. La  s6quence  C- te rmina le  es t  done v r a i s e m b l a b l e m e n t -  (Lys, Leu)oTyr .  
C 'es t  ee t te  s~quence qui  p e u t  &re  c o u p ~  sans  que  l 'act ivi t~ potent iel le  suit  d i m i n u & .  
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Stimulation by ribonucleic acid of induced p-galactosidase 
formation in Bacillus rnegaterium 

A recent  repor t  of REXNER AND GOODMAN t on t h e  effect of po lynucleo t ides  on induced  e n z y m e  
fo rmat ion  in Eschevichia cull has  p r o m p t e d  us  to record some  s imi lar  resu l t s  ob ta ined  while  
s t u d y i n g  a d a p t a t i o n  in Bacillus megaterium. 

The  s t ra in  KM of B. megaterium, ve ry  k ind ly  suppl ied  by  Dr. McQvILLEN, was  grown at  3 °0 
in a g lucose /NHs / sa l t s  m e d i u m  (McQuILLEr#). T he  condi t ions  of g rowth  and  m a i n t e n a n c e  of t he  
cu l tu re  were as used  b y  McQuILLEN I, and  t he  o rgan i sm  also grew r e a d i l y - - a f t e r  a lag per iod 
of a few h o u r s - - w h e n  t h e  glucose in t he  m e d i u m  was  replaced by  an  equal  we igh t  of lactose 
(med ium C/L). The  s t ra in  t r a ined  to grow on lactose was  m a i n t a i n e d  by  da i ly  sub -cu l tu re  on 
C/L  in t he  s a m e  w a y  as t h a t  t r a ined  to grow on C/G. I t  was  found  t h a t  the re  was  a lways  a smal l  
a m o u n t  of f l -galactosidase ac t iv i ty  p resen t  in cu l tu re  of B. megaterium growing on glucose alone, 
b u t  t he  a m o u n t  of e n z y m e  was  increased a b o u t  th i r ty - fo ld  when  0. 5 % lactose was  p re sen t  (C/L). 
Tl~e p re sen t  work  was  in i t ia ted  to de t e rmi ne  w h e t h e r  t he  level of f l -galactosidase found  in cells 
growing on C/G could be  increased by  incorpora t ing  into t he  m e d i u m  nucleic acid ob ta ined  f rom 
the  s t r a i n  t r a ined  to  grow on lactose.  

The  nucleic acid was  ob ta ined  b y  a m e t h o d  to be descr ibed in more  detai l  elsewhere.  Briefly, 
ceils of B. megaterium s u s p e n d e d  in M NaCI were conver ted  into p ro top las t s  by  t r e a t m e n t  wi th  
lysozyme,  and  t h e n  s t i r red slowly for severa l  hour s  in t he  presence  of an  equal  v o l u m e  of sod ium 
dodecy l su lpha te  (SDS a t  0. 4 % weight ]volume) .  Nucleic acid was  p rec ip i ta ted  wi th  alcohol f rom 
the  clear  s u p e r n a t a n t  l iquid ob ta ined  af te r  cen t r i fug ing  a t  xo,ooo g. In i t ia l  a t t e m p t s  to s epa ra t e  
the  D N A  (cons t i tu t ing  up  to 4 o %  of t he  mix tu re )  f rom t he  R N A  b y  t he  m e t h o d s  of DUTTA, 
JONES AND STACEV s were unsuccessful ,  b u t  it  was  found  t h a t  t he  SDS-prote in  prec ip i ta te  still 
con ta ined  va ry ing  a m o u n t s  of DNA.  D N A  free f rom R N A  could be l iberated by  t r e a t m e n t  of 
th i s  prec ip i ta te  su spended  in M NaCI wi th  CHCls-oc tanol  as in t h e  SEVAG procedure .  On  t he  
o the r  hand ,  m o s t  of t he  D N A  could be  precipi ta ted ,  t oge the r  wi th  some  RNA,  f rom the  m i x e d  
nucleic acids  dissolved in o.z M NaCI by  h igh  speed  cen t r i fuga t ion  a t  zoo,ooo g. I t  was  t h e n  
possible  to prec ip i ta te  R N A  of g rea te r  t h a n  9 o %  pu r i t y  f rom the  s u p e r n a t a n t  fluid. The  R N A  
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and DNA contents  of the various preparat ions were est imated from the amounts  of uracil and 
thymine  detectable after perchloric acid hydrolysis. Fur the r  deproteinisation was effected by  
CHCI 3 t rea tment .  The deproteinisation thus  followed quite closely the method of JONES AND 
MARSH 4, al though in this case, the nucleic acid was freed from SDS-precipitable protein im- 
mediately after its liberation from the cell: the danger of degradation following the action of 
ribonuclease or deoxyribonuclease was thus  reduced to a minimum.  The product  was fur ther  
purified by several precipitations from M NaCl-alcohol, dialysis to remove NaC1 and freeze drying. 
The final drying was carried out  at 3o°/0.2 m m  in the absence of a desiccant. 

For the exper iments  on the induction of fl-galactosidase activity, cells were grown on C/G 
until  well within the exponential  phase of growth, having at tained a dry  weight of I00 to 2oo pg/ml.  
Lactose or the appropria te  nucleic acid were then added. Determinat ions  of /~-galactosidase 
activity were carried out at intervals by wi thdrawing small samples, centrifuging, resuspending 
in o .o53 /  phosphate  buffer (5 ml, pH 7.1) containing 0 .2% o-nitrophenyl-fl-galactoside, and 
finally incubating at 3 o°. The o-nitrophenol produced was measured spectrophotometrical ly at  
42o/,g,  and the unit  of fl-galactosidase activity was defined as the a moun t  of enzyme necessary 
to produce l /~g of o-nitrophenol per hour under these conditions. The results from one experiment  
are shown in Table I:  while ribonucleic acid extracted from bacteria grown on C/G had only 
a very small effect in increasing the amoun t  of fl-galactosidase, the addition of ribonucleic ex- 

TABLE I 

EFFECT OF ADDITION OF RNA AND INDUCER ON FORMATION OF fl-GALACTOSIDASE IN 
B. megaterium GROWING EXPONENTIALLY ON C/G (DRY WEIGHT I50 pg/ml) 

T i m e  
(hours) No  addition 

o i .57 
2 1 . 8 8  

4 2-35 
6 2.83 
8 2.67 

24 1.51 

Io  mg R N A  [rum zo  mg R N A  ]rora 
strain grou,n slrain grown 

on C,'G on C /L  
20 mg lactose 

1.57 1.57 1-57 
i .8i 3.30 3.27 
2.50 5.26 6.93 
3.22 7.23 7.42 
3.06 6.6o 5.97 
1.73 2.58 2.41 

t racted from the strain adapted to grow on C/L (LRNA) led to an increase in the  amoun t  of 
enzyme formed to approximate ly  2. 5 t imes the control level. The LRNA added possessed no 
fl-galactosidase activity itself, and after the several purification s teps  it seems unlikely t ha t  any 
significant amoun t  of simple carbohydra te  inducer could have been carried th rough  with  it from 
the original medium. The increase was in any case of the same order as tha t  produced by  a similar 
a m o u n t  of lactose added to C/G but  of course still much less than  the  amoun t  developed in the 
full C/L medium. I t  probably  contained small amoun t s  of protein and DNA, but  no inducing 
activity was ever detected in any of the pure DNA samples tested. 

t towever,  it has not  so far been found possible to obtain completely reproducible effects, 
different LRNA samples s t imulat ing the formation of the adapt ive enzyme by amoun t s  varying 
from lOO to 5oo %, whereas some prepara t ions  (about a third) were completely inactive. On two 
occasions also, more  inducing activity than  usual has been detected in RNA derived from the 
strain growing on C/G, s t imulat ion of ~-galactosidase production of 4o to 60 % being observed. 
Similar irregularities in the ability of RNA preparat ions  to bring about  an acceleration of enzymic 
induction of Pseudomonas have been reported, ODA 5. 

We are much indebted to Dr. E. F. GALB and Dr. K. McQUILLEN for the oppor tun i ty  given 
to one of us (GDH) to obtain experience in their laboratories in the experimental  techniques 
used in this work. This investigation has been suppor ted  by grants  to the Chester B r a t t y  Research 
Ins t i tu te  ( Ins t i tu te  of Cancer Research : Royal Cancer Hospital) f rom the British Empire  Cancer 
Campaign,  the Jane Coffin Childs Memorial Fund  for Medical Research, the Anna Fuller Fund, 
and the National  Cancer Ins t i tu te  of the National Ins t i tu tes  of Health,  U.S. Public Health Service. 
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