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A protease having common antigens with trypsin was obtained from the supernatant fluid of 
a culture of staphylococci by the useof a specific antitryptic precipitating serum obtained by 
intraconjunctival immunization of rabbits with crystalline trypsin. The result was confirmed 
by the accumulation of trypsin during cultivation of the staphylococci, by inhibition of proteoly- 
tic activity by the antitryptic precipitating serum, and by the formation of a protein precipitate 
during incubation of the supernatant with the antitryptic precipitaing serum. 
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Many investigations pointing to the presence of proteolytic enzymes in saprophytes and pathogenic 
microorganisms have been published [2, 4, 6, 7]. 

On the assumption that the proteolytic activity of microorganisms may be due to an enzyme of the 
trypsin type, the writers used an antitryptic precipitating serum (ATS) to identify proteases in various strains 
of staphylococci. 

EXPERIMENTAL METHOD 

Altogether 10 s t rains  of s taphylococci  isolated in the Department of Microbiology, Crimean Medical 
Institute, were used. Strains Nos. 105, 122, 124, 126, and 135 possessed plasma-coagulat ing,  hemolytic, and 
lecithinase activity and the ability to form a lemon yellow pigment. Strains Nos. 249, 250, 257, 260, and 
261 did not possess  these propert ies .  ATS was obtained after intraconjunctival  immunization of rabbits 
with crysta l l ine  t rypsin (Leningrad Meat Combine) [5]. The ATS t i ter  in the r ing-precipi ta t ion test  was 
1:160,000, with a zone of equivalence of 1 ml ATS to 80 pg trypsin.  The ATS did not give a precipitation 
react ion in agar  gel with commerc ia l  preparat ions  of pepsin, chymotrypsin,  and kallikrein. The organisms 
were grown in nutrient broth (MPB) and medium M-9 at 37~ for 24-120 h. The culture was centrifuged 
for 15-20 rain at 3000 rpm. The supernatant  was clarified at 10,000 rpm for  10 rain and 1 ml of it was in- 
cubated for 30 min at 37~ with 0.5 ml ATS or physiological  saline, after which the proteolytic activity was 
determined from the hydrolysis  of BAPNA (N-benzoyl-DL-arginyl-p-ni t roani l ide)  by Elander ' s  method in 
Shaternikov's  modification [1]. As the control  the same operations were carr ied  out with MPB and with 
medium M-9. In the immunochemical  investigations 1 ml of supernatant was incubated with 1 ml ATS for 
30 min at 37~ and for 24 h at 4~ after  which the quantity of precipi ta te  was determined by Heidelberger ' s  
method [3]. The quantity of t rypsin  in the protein precipitate was calculated by means of a calibration curve 
in mic rog rams .  A s imi lar  investigation was car r ied  out with MPB and medium M-9 as the control. 

E X P E R I M E N T A L  R E S U L T S  

Proteolyt ic  activity was demonstrated as hydrolysis  of BAPNA to the extent of 0.2-0.5 milliunit (Table 
1) in the supernatant of s trains Nos. 107, 122, 124, 126, and 135 24 h after cultivation of the staphylococci in 
MPB. After cultivation in medium M-9 proteolytie activity was discovered only in strains Nos. 107 and 126, 
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T A B L E  1. C h a r a c t e r i s t i c s  of P r o t e o I y t i c  A c t i v i t y  of S t a p h y l o c o c c i  

No. of strains of staphylococci 

Plasm0coagulas e 3107 
Hemolysins h 
Leeithihase i Au+ - 
Pigment 

r~HS 

122 

e t l s  

124 

22 
A u -  

r e u s  

126 

I 

I 

13, ~ 

-r" 

reus 

246, 250,257 
260, 261 
Absent 

Album- 

MPB Medium 
M-9 

Activity (milliunits): 
after 24 h 

,; 72 h 
>> 120 h 

Trypsin (gg/ml): 
after 24 h 

~ 72 h 
~ 120 h 

Activity (milliunits) after 
treatment with ATS 

0,4 
0,5 
0,6 

7,5 
8,0 

11,4 

0,0 

Growth on-MPB 

0,2 0_,51 o,3 
0,6 0,4 
0,5 0,4 0,2 

6,6 4,7 4,6 
8,0 --  7,0 

13,3 10,1 11,9 

0,0 0,0 0,0 

0,3 0,0 
0,I 
0,2 

7,1 0,0 
9,0 
12,3 

0,0 

0,0 
0,0 
0,0 

0,0 
0,0 
0,0 

0,0 

Growth on medium M-9 for 72 h 
Activity (milliunits) 0,2 0,0 --  
Trypsin (,g/ml) ll,0 112,5 I 110,00'3 I 0,09,01 ---- I 

0,0 
0,0 

to the  ex t en t  of 0 .2 -0 .3  m i l l i u n i t .  With an i n c r e a s e  in the  p e r i o d  of c u l t i v a t i o n  in MPB to 120 h the  p r o t e o -  
ly t ic  a c t i v i t y  i n c r e a s e d  in s t r a i n s  Nos.  107 and 122 and d e c r e a s e d  a l i t t l e  in s t r a i n s  Nos.  124, 126, and 135. 
Incuba t ion  of the  s u p e r n a t a n t  wi th  ATS led to c o m p l e t e  i nh ib i i i on  of p r o t e o l y t i c  a c t i v i t y .  

In the  q u a n t i t a t i v e  i m m u n o p r e c i p i t a t i o n  t e s t  of the  s u p e r n a t a n t  wi th  ATS, a p r o t e i n  p r e c i p i t a t e  was  
t h rown  down.  I ts  conten t ,  c a l c u l a t e d  f r o m  the c a l i b r a t i o n  c u r v e ,  was  e q u i v a l e n t  to 4 .6 -7 .5  p g  t r y p s i n ,  and 
d u r i n g  c u l t i v a t i o n  i t  i n c r e a s e d  to 10 .1 -13 .3  p g / m l .  A r e l a t i v e l y  high con ten t  of the  p r o t e i n  p r e c i p i t a t e  was  
o b s e r v e d  d u r i n g  c u l t i v a t i o n  of the  s t a p h y l o c o c c i  on m e d i u m  M-9 (9-12.5 g g / m l ) .  No d i r e c t  d e p e n d e n c e  of 
the p r o t e o l y t i e  a c t i v i t y ,  as r e f l e c t e d  in h y d r o l y s i s  of BAPNA,  and the quant i ty  of p r o t e i n  p r e c i p i t a t e  o r ,  eon-  
s equen t ly ,  the  quan t i t y  of t r y p s i n  could  be found. In the  e a s e  of s t a p h y l o c o c c i  Nos.  249, 250, 257, 260, and 
261 no p r o t e o l y t i c  a c t i v i t y  was found and no p r o t e i n  p r e c i p i t a t e  was  f o r m e d  in the  i m m u n o e h e m i c a l  t e s t .  
The i n c r e a s e  in B A P N A - s p l i t t i n g  a c t i v i t y  d u r i n g  c u l t i v a t i o n  of the  s t a p h y l o c o c c i ,  the inh ib i t ion  of th is  a c -  
t i v i t y  by ATS, and the f o r m a t i o n  of the  p r o t e i n  p r e c i p i t a t e  d u r i n g  incuba t ion  of ATS with the s u p e r n a t a n t  of 
the s t a p h y l o c o c c a l  c u l t u r e  a r e  a l l  e v i d e n c e  of the  e x i s t e n c e  of c o m m o n  an t igen ic  p r o p e r t i e s  be tween  s taphy-  
l o c o c c a l  p r o t e a s e s  and t r y p s i n .  The s u p e r n a t a n t  of a b r o t h  c u l t u r e  of s t a p h y l o c o c c i  in which the  l a r g e s t  
quan t i ty  of p r o t e i n  p r e c i p i t a t e  was  f o r m e d  gave  a p o s i t i v e  p r e c i p i t a t i o n  r e a c t i o n  in a g a r  g e l  with ATS. 
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