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effects  of t e m p e r a t u r e .  As s h o w n  in F igu re  2B, t e m p e r a -  
t u r e  increases ,  w h e n  i t  r ises f rom 16 to  32°C; t h e r e  is 
t h e  a c t i v i t y  of t h e  I A A - d e s t r o y i n g  sys tem.  F u r t h e r  
inc rease  in  t e m p e r a t u r e  caused  r a p i d  i n a c t i v a t i o n  of t h e  
sys tem.  Assays  were  car r ied  o u t  a t  28 °C. S imi la r  resu l t s  
were  o b t a i n e d  for  r oo t  cells 9. 

To t e s t  t h e  spec i f ic i ty  of t h e  a u x i n  p r e t r e a t m e n t ,  3 
I A A  ana logs  ( f l - indolyl -carboxyl ic  ac id ;  f l - indolylpro-  
p ionic  ac id  a n d  DL- t ryp tophan )  were  used  in  a pre-  
i n c u b a t i o n  of  12 h, a t  t h e  s a m e  c o n c e n t r a t i o n  (1 × 10-SM) 
as  IAA.  F o r  t he  s t u d y  of t h e  I A A  des t r uc t i on ,  a s imi l a r  
p r o c e d u r e  was  fol lowed (10 m l  of t h e  a c t i v e  m i x t u r e ,  
2 m l  of I A A  - a t  50 ~zg pe r  m l  - were  a d d e d  a t  zero 
t ime) .  T h e  re su l t s  s u m m a r i z e d  in  T a b l e  I I  show t h a t  
m o s t  I A A  ana logs  i n h i b i t  t h e  in  v i t r o  I A A  des t r uc t i on .  
Such  o b s e r v a t i o n s  a re  in  a g r e e m e n t  w i t h  t h o s e  o b t a i n e d  
w i t h  A rthrobacter 3. 

Table IL Specificity of the auxin pre-treatment (12 h) on the IAA 
destruction (60 min; 28 °C; pH = 6.1) by Lactobacillus 

Pre-treatment ~tg IAA Control IAA pre- 
(I x 10-~M) destroyed (%) treatment 

per 0.1 mg (%) 
protein 

Control 11.2 0 - -  16.4 
IAA 13.4 + 10.7 0 
~-indolylcarboxylic acid 9.5 --15.1 --29.1 
fl-indolylpropionic acid 8.5 --24.1 --36.1 
Dr--tryptophan 10.9 - -  2.7 ---18.6 

T h e  i n d u c t i o n  of a f l - indolylacet ic  acid (IAA) inac t i -  
v a t i n g  e n z y m e  in  Lactobacillus bulgaricus was inves t iga t ed .  
A n  I A A  p r e t r e a t m e n t  of bac t e r i a l  cells, w h i c h  induces  
a n  IAA-oxidase ,  causes  a s t r o n g  i n h i b i t i o n  of g r o w t h  
a f t e r  6 h ,  fol lowed b y  a s l igh t  s t i m u l a t i o n  a f t e r  1 2 h .  
T h e  o p t i m a l  p H  for t he  ox id iz ing  s y s t e m  is 6.0 a n d  t h e  
m a x i m a l  I A A  b r e a k d o w n  was  obse rved  a t  32°C. The  
ab i l i t y  of I A A  to  i n d u c e  t h e  oxidase  was  i n h i b i t e d  b y  
some  I A A  ana logues  (fl-indolyl ca rboxy l i c  a n d  /~-indolyl 
p rop ion i c  ac ids ;  DL- t ryp tophan) .  These  r e su l t s  show t h a t  
t h e  i n d u c t i o n  s y s t e m  for  I A A - o x i d a s e  h a s  a h i g h  speci- 
f ic i ty  for  IAA.  P r o p e r t i e s  of t h i s  e n z y m e - c o m p l e x  were  
found  to  b e  v e r y  s imi la r  to  t hose  of I A A - o x i d a s e  p r e p a r e d  
f r o m  severa l  p l a n t  t i s sues  a n d  exp l a in  t h e  g r o w t h  reac-  
t i ons  of Lactobacilh~s i n c u b a t e d  w i t h  IAA.  

Rdsumd. U n  t r a i t e m e n t  ~ l ' ac ide  f l - indoly lac6t ique  
(IAA) a p o u r  effe t  d ' i n d u i r e  - chez  Lactobaciltus bulga- 
t i tus  - u n  sy s t6me  i n a c t i v a n t  I ' IAA.  Le  p H  o p t i m u m  de  
ce c o m p l e x e  e n z y m a t i q u e  es t  de  6.0 e t  sa  t e m p 6 r a t u r e  
o p t i m a l e  de r6ac t ion  de  32 °C. Ce t te  i n d u c t i o n  es t  inh ib6e  
p a r  des  ana logues  de  I ' I A A  (acides f l - indolyl  c a r b o x y -  
t ique  e t  f l- indolyl p r o p i o n i q u e ;  DL- t ryp tophane) .  L ' a p p a -  
r i t i on  de  ce t t e  (,IAA-oxydase~> p e r m e t  de r e n d r e  compte ,  
d a n s  u n e  large  mesure ,  des ef fe ts  de  I ' I A A  sur  la crois-  
sance  des  m i c r o o r g a n i s m e s  test6s.  
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Kinin-Releasing Activity of Pronase 

REIS et  al. z obse rved  t h a t  a f t e r  f r a c t i o n a t i o n  of p r o n a s e  
b y  p a p e r  e lec t rophores i s  a t  p H  8.6, a c a t h o d i c  f r a c t i o n  
was  s e p a r a t e d  w h i c h  w h e n  e lu t ed  a n d  i n c u b a t e d  w i t h  
h e a t  d e n a t u r e d  p l a s m a - p r e p a r a t i o n  re leased  b r a d y k i n i n .  
P ronase ,  a c o m m e r c i a l  p r e p a r a t i o n  f r o m  Streptomyces 
griseus, c o n t a i n s  severa l  p e p t i d a s e s  ( ca rboxy-  a n d  a m i n o -  
pep t idases )  as wel l  as p r o t e i na s e s  ac t ive  t o w a r d s  casein,  
of w h i c h  one  possesses  in  a d d i t i o n  es te ro ly t i c  a c t i v i t y  
t o w a r d s  N-benzoy l -L-a rg in ine  e t h y l  es te r  ( B A E E )  ~-4. The  

specif i ty ,  i n h i b i t i o n  a n d  h o m o l o g y  a b o u t  t h e  d isul f ide  
b r idges  of t he  l a t t e r  e n z y m e  sugges t  a close s i m i l a r i t y  
w i t h  t ryspinS,% T h e  e x p e r i m e n t s  he re  r e p o r t e d  were  
m a d e  in  o rder  to  i n v e s t i g a t e  w h i c h  e n z y m e  of p r o n a s e  
is r e spons ib le  for  t h e  k in in - re l eas ing  ac t iv i ty .  

P r o n a s e  P (Serva,  He ide lberg ,  G e r m a n y )  was  s e p a r a t e d  
in to  seve ra l  f r ac t ions  b y  c o l u m n - c h r o m a t o g r a p h y  on  CM- 
S e p h a d e x  C-25 us ing  a l i nea r  buf fe r  g r a d i e n t  (Figure  1). 
3 of t he  f r ac t ions  o b t a i n e d  showed  p ro t eo ly t i c  a c t i v i t y  
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Fig. 1. Chromatography of pronase (300 mg) on 
CM-Sephadex C-25 (column 1.5 × 22 era) equili- 
brated with 0.02 M ammoniunl acetate buffer pH 
5.0. Elution was carried out using a linear buffer 
gradient (0.02-0.2M ammonimu acetate buffer 
pH 5.0) at  a flow rate of 30ml]h (5Inl per 
tube). BAEE hydrolyzing activity is expressed 
in [zmoles BAEE hydrolyzed per min]ml, casein 
hydrolysis in units/ml. 
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towards casein (KuNITZ-testV: i unit is defined as the 
amount of enzyme, which, after incubation for 20 rain 
at 37°C, caused an increase in absorbancy of the tr i-  
chloro-acetic acid-filtrate of 0.001) ; moreover, the second 
one hydrolyzed B A E E  also, measured according to the 
spectrophotometric method of SCItWERT and TAKENAKA s 
For testing the kinin-releasing act iv i ty  0.5 ml of 3% 
gtobulin solution (bovine plasma fraction, precipitated 
between 0.3 and 0.5 fold ammonium sulphate saturation) 
in O.06M phosphate buffer pH 8.0 were incubated with 
0.1 ml of enzyme fraction for 3 min at 37°C and an 
aliquot amount  tested on the isolated guinea-pig ileum 
preparation (in 10 ml aerated Tyrode-solution with 1 mg 
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atropin and 0.1 mg Avil (Farbwerke H6chst AG, Ger- 
many) per litre at  37 °C); synthetic bradykinin (Sandoz 
AG, Basel, Switzerland) was used as standard. Only the 
BAEE-hydrolyzing fraction showed kinin-releasing acti- 
vity. Casein- and BAEE-hydrolysis  of this enzyme, as 
well as its release of kinin from plasmaglobulins, is com- 
pletely inhibited (enzyme-inhibitor ration 1:5, w/w, 
30 rain preincubation) by soybean- (Serva) and ovo- 
mucoid-trypsin "inhibitor (Calbiochem), Trasylol (Bayer 
AG, Germany), N-tosyl-L-lysyl chloromethane (Calbio- 
chem) and phenylmethylsulfonyl fluorid (Serva, specific 
for seriue-enzymes), but  not  by N-tosyl-L-phenylalanyl 
chloromethane (Calbiochem, specific for chymotrypsin). 
Preincubation of the enzyme with different amounts of 
B A E E  resulted in inhibition of the kinin-release, probably 
due to competit ive inhibition (Figure 2). In contrast  to 
the observations of REIS et a l : ,  none of the enzyme frac- 
tions possessed hydrolytic act ivi ty  towards N-acet6ft- 
tyrosine ethyl ester (ATEE). 

Our results confirm the suggestion tha t  the kinin- 
releasing act ivi ty  of pronase can be referred to a trypsin- 
like enzyme. 

Zusammen]assung. Die Kinin freisetzende Eigenschaft 
von Pronase, einem Proteasen-Gemisch yon Streptomyces 
griseus, ist auf ein Trypsin /ihnliches Enzym zurfick- 
zuffihren. 

D. MEBS 

Inst i tut  [i~r Rechtsmedizin der Universitiit, 
Kennedyallee 104, D-6 Frank/art a .M.  (Germany), 
4 August 1970. 
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Fig. 2. Inhibitory effect of BAEE on the kinin-releasiug activity 
of the trypsin-like enzyme from pronase, tested on the isolated 
guinea-pig ileum. Br = synthetic bradykinin 0.02 ~g[10 ml Tyrode 
solution; Inc.= 0.05 ml of the following incubate: 0.1 ml enzyme 
(30p~g) were preincubated with BAEE for 1 rain at 37°C, than 
0.5 ml 3% plasmaglobulin-solution added and incubated for 3 rain. 
C = control, incubate without BAEE. 
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Identification of  C l o n e s  o f  Mammalian Cells b y  I s o e n z y m e  Distribution Patterns 
In  the field of cell culture, a continuing problem is 

that  of identifying the cell line being studied and of 
knowing if and when changes in tha t  cell line have 
occurred 1. Isoenzyme distribution patterns (zymograms) 
have been used to differentiate between samples of the 
same tissue from different species 2-e, different tissues 
from the same species 2, 5, 7-9 or different cell lines 1,10,11. 
The work presented here describes the use of this tech- 
nique to distinguish among different clones from the 
same cell line. 

Materials and methods• Cell strains and cloning tech- 
nique. Cultures of the LM cell line and a clone, C1 1, 
from this cell line were maintained serum- and antibiotic- 
free in spinner culture on medium 199 peptone. Clone 1 
was recloned by a one-step dilution method:  I0-I~1 
samples from the spinner were mixed with 10 ml of 

199P containing 20% horse serum, 500 units penicillin, 
and 500 t~g streptomycin. From this pool, 100 ~l of the 
cell suspension were placed in Falcon tissue.culture-grade 
plastic petri dishes containing 10 ml of the above medium 
and incubated in a 5% CO 2 atmosphere. At 4 weeks, 
15-35 colonies (15-35 % plating efficiency) were observed ; 
and from these, clones (C1 1-1, 1-2, 1-3, 1-9) were picked 
at random• The clones were isolated with glass tubing 
(6 ram) wells, aspirated from the surface of the petri  
dish with fresh cloning medium, and placed in Falcon 
T-30 flasks• Cells from the monolayer cultures of the 
individual clones were harvested, resuspended at  1 × 107 
cells/ml in fresh medium containing 5% dimethyl  sul- 
foxide, and stored at  liquid nitrogen temperatures.  

Growth of the cells and preparation of cell-free extracts.  
Cultures were obtained by placing the contents of a 


