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The e las to ly t i c  enzymes  ca ta lyze  the hyd ro lys i s  of insoluble  p ro te in ,  of e las t in  c l ea r  down to low-  
mo lecu la r  products .  The e l a s t a s e  f rom the panc reas  of an imals  has been s tudied in g r e a t e s t  deta i l :  the 
mechan i sm of its r eac t ion  with s u b s t r a t e s  was s tudied and its chemica l  and spa t ia l  s t r u c t u r e  was e s t a b -  
l i shed  [1-3] E l a s t o l y t i c  ac t iv i ty  is exhibi ted by some of the p r o t e a s e s  that  a r e  produced by the m i c r o -  
o r g a n i s m  Act. r i m o s u s ,  used for  the p r epa ra t i on  of hyd roxy te t r acy l i ne  [4]. P r e v i o u s l y  t he  p r o t e a s e  com-  
plex f rom the cul ture  fluid of Act. r imosus  was i so la ted  and pur i f ied  ch roma tog raph i ca l l y  based  on p r o -  
tein by p a s s a g e  through carboxyl  r e s i n  KB-51 for 10-15 t i m e s  [5]. A method for  the isolat ion of the pure  
e l a s t a s e  of Act. r imosus  and some of the p r o p e r t i e s  of this  enzyme a r e  de sc r ibed  in the p r e s e n t  paper .  

E X P E R I M E N T A L  METHOD 

The s t a r t i n g  p r o t e a s e  complex of Act. r i m os us  was obtained as d e s c r i b e d  in [5]. To d e t e r m i n e  the 
e l a s to ly t i c  ac t iv i ty  (EA) the degree  of hyd ro lys i s  of the e las t in  obtained f rom the ce rv i ca l  l igaments  of 
horned cat t le ,  modif ied with Remazol  dye (Remazol  Br i l l i an t  Blue R.), and spec i f i ca l ly  RBB e las t in ,  was 
m e a s u r e d  c o l o r i m e t r i c a l l y  by a modif icat ion of the method given in [6]. To 20 mg of the e las t in  in 6 ml 
of 0.1 M glyc ine  buffer solution with pH 8.8, containing 1 �9 10 -4 mole of Ca(CH3COO)2, was added i ml of 
the enzyme solut ion in the s ame  buffer ,  the mixture  was kept  at 40 ~ for  1 h with pe r iod i c  shaking,  1 ml 
of s a tu ra t ed  NaC1 solution was added to stop the reac t ion ,  and the co lored  solution was f i l t e r ed  through 
f i l t e r  p a p e r  and m e a s u r e d  c o l o r i m e t r i c a l l y  on a PEK-54 ins t rument  at  596 rim. The amount of hydro lyzed  
RBB e las t in  was de t e rmined  f rom a ca l ib ra t ion  curve.  The amount  of enzyme that  conver ts  1 mg of the 
RBB e las t in  into solution under the d e s c r i b e d  expe r imen ta l  condit ions was taken as the EA unit. The 
e s t e r a s e  ac t iv i ty  was d e t e r m i n e d  by the action of the enzyme on a synthet ic  ac-a la3-OCH 3 s u b s t r a t e  as 
d e s c r i b e d  in [7]. The case ino ly t i c  ac t iv i ty  (CA) was m e a s u r e d  by the absorp t ion  of the d iges t ion  products  
of casein  at  280 nm as d e s c r i b e d  in [8]. A mix tu re  of 1 ml of a 2% case in  solution in 1 /15  M phosphate  
buffer ,  pH 7.1~ and 1 ml of the enzyme solution was heated at  40 ~ for  10 rain, a f te r  which 2 ml of a 5% 
t r i c h l o r o a c e t i c  acid  (TCA) solution was added. The t ryps in  and ehymot ryps in  ac t iv i ty  were  de t e rmined  as 
d e s c r i b e d  in [9]. The co l lagenoly t ic  ac t iv i ty  was de t e r m i ne d  v i s c o s i m e t r i c a l l y  by the d e c r e a s e  in the 
v i s c o s i t y  of a 1% proco l lagen  solut ion at 25 ~ in 15 rain, pH = 7.5, and E �9 S = 1 : 1. 

The i s o e l e c t r i c  focusing was run on an LKB-I~roducter  ins t rument  (Sweden). The enzyme (60 rag) 
was t r a n s f e r r e d  to a l l 0 - m l  column; ampholytes  were  used as suppor t s  in a g rad ien t  of 40% s a c c h a r o s e  
solution to c rea t e  a pH g rad ien t  ranging f rom 3.0 to 10.0. After  e l e c t r o p h o r e s i s  for  36 h at 500 V (from 
cathode to anode), 1 -ml  f rac t ions  were  col lec ted  and the pH was measured .  The ampholytes  were  s e p a -  
r a t e d  f rom the p ro t e ins  by d i a l y s i s ,  a f te r  which the EA was de te rmined .  

�9 The following abbrev ia t ions  were  adopted in the p r e s e n t  paper :  DDP = d i sopropyl  f luorophosphate ,  MPCB 
= m e r c u r y  p -ch lo robenzoa t e ,  Tr i lon  B = disodium sa l t  of e thy l ened iamine t e t r ace t i c  ac id ,  DDS = sodium 
dodecyl  sulfa te ,  BAEE = ethyl e s t e r  of b e n z o y l - L - a r g i n i n e ,  ATEE = ethyl e s t e r  of N - a c e t y l t y r o s i n e ,  and 
E : S = ra t io  of enzyme and s u b s t r a t e  concent ra t ions .  
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T A B L E  1. P u r i f i c a t i o n  of  E l a s t a s e s  of Act .  r i m o s u s  

Purification step 

Starting preparation 
Chromatography on CMC 
Gel filtration on Sephadex 

G-75 
Rechromatography on 
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The  d i s k  e l e c t r o p h o r e s i s  w a s  run  in 7.5% p o l y a c r y l a m i d e  ge l  a t  pH 8.7 and 4.3 [10], for  20 rain a t  2 
m A  in a tube ,  and fo r  70 rain a t  50 m A  in a tube ,  a t  380 V. The  ge l  was  s t a i n e d  wi th  a 1% so lu t ion  of  A m i d e  
B l a c k  10B in 7% CH3COOH. 

The  m o l e c u l a r  we igh t  was  d e t e r m i n e d  by  g e l  f i l t r a t i o n  a s  a thin l a y e r  on 14 x 16 c m  p l a t e s ,  c o v e r e d  
wi th  u l t r a f i n e  Sephadex  G-150  [11]. The  r a t e  of  t he  s o l v e n t  f ron t  was  3 c m / h  in 0.9% NaC1 so lu t ion .  The  
c h r o m a t o g r a m  was  s t a i n e d  wi th  b r o m p h e n o l  b lue .  As the  p r o t e i n  s t a n d a r d s  we used  h igh ly  p u r i f i e d  c o l -  
l a g e n a s e  of  C l o s t r i d i u m  h y s t o l y t i c u m  (103,000),  a l b u m i n  s e r u m ,  egg a l b u m i n ,  and pe ps in .  The  m o l e c u l a r  
we igh t  and s e d i m e n t a t i o n  c o n s t a n t  w e r e  a l s o  m e a s u r e d  on a S p i n c o - E  u l t r a c e n t r i f u g e  at  19,160 and 56,100 
r p m .  F o r  th i s  we  took  a 0.7% so lu t ion  of  t h e p r o t e i n  in 1 �9 10 -4 M a c e t a t e  buf fe r  in the  p r e s e n c e  of 0.5% NaC1 
a t  20 ~ . The  m o l e c u l a r  we igh t  was  c a l c u l a t e d  e m p l o y i n g  the  me thod  of a p p r o a c h i n g  the s e d i m e n t a t i o n  e q u i -  
l i b r i u m  [12]. 

To d e t e r m i n e  the  E A  a s  a funct ion of the  pH t h e  e n z y m e  was  d i s s o l v e d  in 1 �9 10 -4 M Ca(CH3COO)2 s o -  
l u t i on ,  and then 0.1 ml of th i s  so lu t i on  was  added  to 6.9 ml of  0.2 M g l y c i n e  buf fe r  wi th  a v a r i a b l e  pH ( f rom 
4 to 11), and the  EA was  m e a s u r e d .  To d e t e r m i n e  the  CA as  a func t ion  of the  pH the  e n z y m e  was  d i s s o l v e d  
in 1 / 1 5  M p h o s p h a t e  bu f f e r  with t he  a p p r o p r i a t e  pH, con ta in ing  1 �9 10 -4 M Ca(CH~COO)2, and the  so lu t ion  
was  added  to a 2% c a s e i n  so lu t i on  wi th  the  s a m e  pH in p h o s p h a t e  buf fe r .  

To d e t e r m i n e  the E A  s t a b i l i t y  of  t he  p r e p a r a t i o n  as  a funct ion of the  pH the  e n z y m e  was  d i s s o l v e d  in 
0.1 M g l y c i n e  bu f fe r  con ta in ing  1 �9 10 -4 M Ca 2+, kep t  a t  40 ~ for  1 h, and the  E A  was  d e t e r m i n e d  a t  pH 8.8. 
When s tudy ing  the  e f f ec t  o f  i n h i b i t o r s  a s a m p l e  of  the  e n z y m e  con ta in ing  the  i nh ib i to r  was  kep t  a t  25 ~ fo r  1 
h, a f t e r  which  the  E A  was  d e t e r m i n e d .  A so lu t i on  of the  e n z y m e  con ta in ing  u r e a  was  kep t  a t  40 ~ for  I h in 
the  p r e s e n c e  of  1 �9 10 -4 Ca +, a f t e r  which  the  so lu t ion  was  d i lu t ed  100- fo ld  and the  r e s i d u a l  EA was  d e t e r -  
mined .  

To s t u d y  the ef fec t  of  DDS on the  a c t i v i t y  of the  e n z y m e  the DDS was  added  to a so lu t ion  of the e n z y m e  
(0.2 r a g / m 1  in 1 �9 10 -4 M Ca(CH3COO)2) , and a f t e r  1 h the E A  was  d e t e r m i n e d  by  add ing  the s a m p l e  c o n -  
t a i n i n g  the e n z y m e  to RBB e l a s t i n  in g l y c i n e  bu f f e r ,  con ta in ing  the  a p p r o p r i a t e  c o n c e n t r a t i o n  of DDS. The  
c o n t r o l  e x p e r i m e n t  was  run  under  ana logous  c o n d i t i o n s ,  but  wi thou t  the  DDS. In the  s e c o n d  e x p e r i m e n t  the  
RBB e l a s t i n  was  f i r s t  incuba ted  with v a r i o u s  c o n c e n t r a t i o n s  of  DDS in 0.1 M g l y c i n e  bu f f e r ,  pH 8.8, for  1 h. 
A f t e r  t h i s  the  DDS was  r e m o v e d  by  w a s h i n g  the  RBB e l a s t i n  5 t i m e s  with  g l y c i n e  bu f f e r  minus  the DDS and 
s u b s e q u e n t  c en t r i f ug ing .  The e n z y m e  was  not  t r e a t e d  with  DDS. 

The  a m i n o  a c i d  c o m p o s i t i o n  was  d e t e r m i n e d  by  the  s t a n d a r d  p r o c e d u r e  on an AAA 881 a m i n o  ac id  
a n a l y z e r .  

I s o l a t i o n  of  E l a s t o l y t i c  E n z y m e  of  Act .  r i m o s u s .  The  s t a r t i n g  p r e p a r a t i o n  of the  e n z y m e s  of  Act .  
_r imosus w a s  s e p a r a t e d  into the  c o m p o n e n t s  c h r o m a t o g r a p h i c a l l y  on c a r b o x y m e t h y l c e l l u l o s e  (CMC) (Fig .  1). 
F o r  th i s  a 3.5 x 95 c m  co lumn con ta in ing  CMC was  e q u i l i b r a t e d  wi th  a c e t a t e  buf fe r  (0.003 M CH3COONa 
wi th  0.002 M Ca(CH3COO)2) pH 5.5. Then 1.2 g of the  p r e p a r a t i o n ,  wi th  an a c t i v i t y  of 50 u n i t s / m g  of  E A  
and  12 u n i t s / g  of  CA was  d i s s o l v e d  in 20 ml  of the  s t a r t i n g  bu f f e r ,  d i a l y z e d  a g a i n s t  th i s  buf fe r ,  c e n -  
t r i f u g e d ,  and the c l e a r  so lu t ion  was  t r a n s f e r r e d  to the  co lumn.  A f t e r  800 ml of the  bu f f e r  had  been  p a s s e d  
t h rough  the co lumn a l i n e a r  g r a d i e n t  of  0.125 M NaC1 was  supp l i ed .  The  e lu t ion  r a t e  a t  4 ~ was  48 m l / h .  
The  v o l u m e  of the  f r a c t i o n s  was  12 ml .  The  f r a c t i o n s  wi th  EA w e r e  c o m b i n e d ,  d i a l y z e d  a g a i n s t  1 �9 10 -4 M 
Ca(CH3COO) 2 at  4 ~ pH 5.5, and d r i e d  l y o p h i l i c a l l y .  

F o r  the  ge l  c h r o m a t o g r a p h y  on Sephadex  G-75  (medium)  of  the  f r a c t i o n  wi th  an EA ( F i g s .  2 and 3, 
T a b l e  1) a f t e r  CMC, 100 nag of the l y o p h i l i c a l l y  d r i e d  f r a c t i o n  wi th  an EA of  108 u n i t s / r a g  and a CA of 4 
u n i t s / g  in 5 ml  of  1 . 1 0  -4 M Ca(CH3COO) 2 so lu t i on ,  pH 5.5, w a s  t r a n s f e r r e d  to a 3 x 100 cm co lumn,  e q u i -  
l i b e r a t e d  a g a i n s t  t h i s  so lu t ion .  The  e lu t ion  r a t e  a t  4 ~ was  18 m l / h .  
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F ig .  1. C h r o m a t o g r a p h y  of p r o t e a s e  p r e p a r a t i o n  
f r o m  Act .  r i m o s u s  on CMC. C o l u m n  3.5 x 95 cm,  
e q u i l i b r a t e d  with  a e e t a t e  buf fe r  (0.003 M CH3COONa 
wi th  0.002 M (CHaCOO)2Ca), pH 5.5. V o l u m e  of  f r a e -  
t i ons  12 ml .  E lu t ion  r a t e  48 m l / h .  H e r e  and in F i g s .  

2 and 3: 1) p r o t e i n ,  OP280 nm; 2) EA,  OP59.snm; 3) 

OP280 nm" 

R e e h r o m a t o g r a p h y  on D E A E - C e l l u l o s e .  On a 2.2 x 40 c m  c o lumn ,  e q u i l i b r a t e d  a g a i n s t  0.05 M g l y -  
e ine  bu f f e r ,  pH 7.8, w a s  d e p o s i t e d  8 mg of the  e l a s t o l y t i e  e n z y m e  wi th  an EA of 170 u n i t s / r a g ,  wh ich  was  
f i r s t  d i a l y z e d  a g a i n s t  th i s  bu f fe r  a t  4 ~ The  e n z y m e  was  e lu t ed  wi th  the  s t a r t i n g  buf fe r .  B e s i d e s  the  f r a c -  
t ion  wi th  an EA,  which e m e r g e d  t o g e t h e r  wi th  the  o r i g i n a l  v o l u m e  of  18 ml ,  no o t h e r  a dd i t i ona l  e o m p o -  

nen t s  w e r e  d e t e c t e d .  

The  L - a m i n o  a c i d s  w e r e  used  in the  s y n t h e s i s  of the  a e - a l a - a l a - a l a - O C H  3 s u b s t r a t e .  The  p u r i t y  
of  the  o b t a i n e d  p r o d u c t s  was  checked  by  TLC tn the  s y s t e m s :  H 2 0 - C H 3 C O O H - n - C 4 H g O H  (30 : 10 : 100) (A); 

s e c - C 4 H g O H - 3 %  NH 3 (100 :44 )  (B). 

C b o - a l a - a l a - O C H ~  (I). To a s t i r r e d  s o h t i o n  of 1.77 ml  of i sobu ty l  e h l o r o f o r m a t e  in 15 ml  of  a b s o h t e  
CHC13, coo led  to  - 1 5  ~ w a s  s l o w l y  added  3 g of  C b O - a l a - O H  and 1.85 ml  of (C2Hs)aN in 6 ml  of a b s o l u t e  
CHC13. The r e a c t i o n  m i x t u r e  was  s t i r r e d  a t  - 1 0  ~ for  20 rain,  a f t e r  which  a coo led  to - 1 0  ~ so lu t ion  of 1.86 
g of HC1 �9 H - a l a - O C H  3 and 1.85 ml of (C2Hs)3N in 22 mI of  a b s o l u t e  CHCt 3 was  added ,  and the  m i x t u r e  was  
s t i r r e d  for  1 h a t - 1 0  ~ 30 min  at  0 ~ 1 h a t  20 ~ and 10 rain a t  50 ~ The  so lu t ion  was  d i lu t ed  with CHC13 
and w a s h e d  in s u c c e s s i o n  wi th  w a t e r ,  1 N HC1, 0.5 N NaHCO 3 and w a t e r ,  and d r i e d  o v e r  Na2SO 4. Af te r  
e v a p o r a t i o n  of  the  s o l v e n t  in vaeuo  we ob t a ined  39 g (76% yie ld)  of (I), mp 105-106 ~ ( f r o m  e thyl  a c e t a t e  
- h e x a n e ) ;  Rf  0.91 (A, 0.84 (B). 

HC1 �9 H - a l a - a l a - O C H  a (II). A so iu t ion  of  3.6 g of  (D in 30 ml  of  CH3OH , con ta in ing  the ca le t f l a ted  
amoun t  of HC1, was  h y d r o g e n a t e d  o v e r  Pd  c a t a l y s t .  Af t e r  the  equ iva l en t  amoun t  of H 2 had  been  a b s o r b e d  

TABLE 2. Properties of Elastolytic Enzyme of Act. r[mosus 

Elastolytic activity, units/rag 
Esterase activity, units/mg 
Caseinolytic activity, units/g 
Trypsin activity, units/rag 
Chymotrypsin activity 
Collagenolytie activity 
MoIecular ,/~eight: gel filtration 

sedimentation analysis 
Sedimentation:coefficient (. 10 "13 s) 
Isoelectric point, pH 1% 
Extinction coefficient gI cm, 280 nm 
Molar extinction coefficient gmo1280 nm, 

acetate buffer, pH 5.5 
pH of optimum elastolytic activity 
pH of optimum caseinolytic activity 
Optimum temperature, ~ 
pH range of pH stability 

160--170 
21 
2.0 
300 

Absent 
I I  

28,000 § I000 

26.000 

3.3 
5 .6 -5 .8  

18.0 

5.02 �9 10 4 

8.85 
6 .8- -7 .1  
37--40 

5 .5 -8 .8  
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Fig. 2. Gel chromatography of elastolyt ic  fraction (after CMC) on Sephadex G-75 (medium). 
Column 3 • 100 cm, 1 �9 10 -4 M acetate buffer,  pH 5.5. Elution rate 18 ml /h .  Volume of 
fractions 4.5 ml. 

Fig. 3. Reehromatography of elastolyt ic  enzyme of Act, r imosus  on Sephadex G-75 (medi-  
um). 50 mg of the enzyme with an E A of 140 uni t s / rag  and a CA of 2 un i t s /g  was dissolved 
in 4 ml of 1 �9 10 -4 M acetate buffer,  pH 5.5. Deposited on a 2 • 70 cm column. Elution rate  
8 m l / h .  Volume of f ract ions  2 ml. 

TABLE 3. Action of Inhibitors on 
Elastolyt ic  Activity of Enzyme of 
Act. r imosus  

Inhibitor 

Concentration in 
sample, mole/ 
l i te r  

Inhibitor I Enzyme 
�9 103 I "104 

Control 
DPP 
Trilon B 
MPCB 
Trypsin from soy- 
bean 

Trypsin from po- 
tato 

* In mg/ml. 

5 
3,6" 

t,2" 

2,5 
2,5 
2,5 
2,5 
1,0" 

i,0* 

i00 
0 
0 

t00 
t00 

i00 

the solution was fi l tered,  and the solvent was evaporated in 
vauco. We obtained 2.4 g (75% yield) of (II), mp 108-109 ~ (from 
MeOH), Rf 0.56 (A), 0.55 (B). 

CbO-a la-a la -a la -OCH 3 (IID. Similar to (D, f rom 2.5 g 
og CbO-ala-OH and 2.3 g of (II) we obtained 3.1 g (70.5% yield) 
of (III), mp 175-176 ~ (from EtOH); Rf 0.80 (A), 0.83 (B). 

HC1 �9 H-a la -a la -a la -OCH 3 (IV). Similar to (II), f rom 2 g 
of (I1D we obtained 1.4 g (94% yield) of (IV); Rf 0.45 (A), 0.51 
(B). 

ac-ala-a la-a la-OCH~ (V). A solution of i g of (IV) in 25 
ml of CsH~N and 0.6 ml of (CHsCO)20 was s t i r red  at 20 ~ for 1 h. 
The solvent was removed.  The precipi tate  was dissolved in 
water ,  cooled to 0 ~ excess IRA-401 AR res in  (OH-) was added 
the mixture was s t i r red  at 0 ~ for 15 rain, f i l tered,  and the sol-  

vent was evaporated in vaeuo. We obtained 0.9 g (79.5% yield) of (V), mp 150-151 ~ (from ethyl acetate 
- e t h e r ) ;  Rf 0.65 (A), 0.75 (B). The data on the isolation of the purified elastolytic enzyme in steps are  
given in Table 1. 

The homogeneity of the obtained enzyme was established by: a) e lec t rophores is  in polyacrylamide 
gel at pH 8.3 and 4.3; b) r echromatography  on DEAE-cellulose;  c) sedimentation analysis (Fig. 4). Some 
of its p roper t ies  are  given in Table 2. 

DPP and Tri lon B completely suppress  the EA of the enzyme,  whereas MPCB and the t rypsin in- 
hibitor f rom soybean and potato are  completely without effect (Table 3). Urea lowers the activity of the 
enzyme substantially even at a concentrat ion of 1 M, while at 5 M the enzyme is inactivated completely. 
From Fig. 5 it can be seen that DDS (from 0.1 to 0.6%) activates the EA, provided the enzyme is present  
in the mixture with DDS and the substrate  (curve 1). DDS inhibits the EA at concentrations above 0.6%. 
P r i o r  t rea tment  of the RBB elastin with DDS, and subsequent repeated washing out of the DDS, has little 
effect on the EA (see Fig. 5, curve 2). 

The purified enzyme is stable in the pH range 5.5-8.8 in the presence  of 1 �9 10 -4 M Ca 2+. The opti-  
mum tempera ture  of the EA and CA is found to be at 37-40 ~ The optimum pH of the CA is equal to 6.7- 
7.1, and a pH of 8.8 for the EA (Fig. 6). The amino acid composition of the elastolytie enzyme of Act. 
r imosus  is given in Table 4. 
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Fig. 4. Sedimentation diagram of purified elastolytic enzyme of 
Act. r imosua .  P~otation speed 5~,100 rpm,  20 °. 
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Fig. 5. Effect  of DDS concentration on EA of enzyme of Act. 
r imosus. 

Fig. 6. Optimum pH of enzyme of Act. r imosus :  1) CA; 2) EA. 

D I S C U S S I O N  OF R E S U L T S  

The same  as pancrea t ic  e las tase ,  the elastolytic enzyme of Act~ r imosus  c~.n be ass igned to the 
p ro teases  of the ser ine  type, since DPP suppresses  its activity completely [13]. However, the purified 
pro tease  of Act. r imosus ,  which has EA, is also a metal loenzyme.  The presence  of Ca z+ ions is neces-  
s a r y  for the manifestation of its EA and CA, since their  removal  f rom the medium leads to a compara -  
t ively rapid inactivation of the enzyme [14]. This enzyme is i r r eve r s ib ly  inactivated under the influence 
of Tr i lon B. It  should be emphasized that when %he concentration of the calcium ions in the medium ex- 
ceeds 1 • 10 -4 M the EA of the enzyme of Act. r imosus  is suppressed and is a total of only 20% of the o r ig -  
inal value even at a Ca 2+ concentration of 3 • 10 -4 M. Na + also exerts  a s imi lar  effect, but the No+ concen-  
t rat ion shoule be a 100 t imes g rea te r  than the Ca 2+ concentration in o rder  to cause the same inhibiting 
effect [14]. All of this indicates the e lec t ros ta t ic  cha rac te r  of the sorption of the elastolyt ic  enzyme of Act° 
r imosus  on elastin, which was mentioned previously for pancreat ic  elas%ase and other  elastolytic en- 
zymes [15-17]. 

The e las tase  of Act.. rimosu____ s has approximately twice the EA that pancreat ic  e las tase  has ~.ad is 
capable of solub[lizing 160-170 mg of elast[n in 1 h at 40 ° when based on 1 rag of the enzyme. The purified 
e las tase  of Act. r imosus  also hydrolyzes  other proteins (casein). Consequently it can be regarded as a 
nonspecific e las tase ,  to which also belong all of the other elastolytic enzymes of animal and microbial  
origin,  with the exception of the e las tase  of Flavobacter ium elastolyticum. The la t ter  is the sole known 
elas tase  that acts only on elastin [18]. I~ative collagen is not hydrolyzed by the enzyme of Ae_t. ri__mosus, 
or  by the e las tase  of Asp. aerug[nosa.  

In its CA the elastolytic enzyme of Act. r imosus can be assigned to the neutral pro teases .  How- 
ever ,  the maximum EA is observed in the alkaline region (pH 8.8), which is charac te r i s t ic  for most  
elastolytic enzymes [3]. The same as the e las tase  of animal origin, the elastolytic enzyme of Aci:. r imosus  
does not hydrolyze  ATEE, which is a specific subst ra te  of chymotrypsin.  The investigated enzyme ex-  
hibits a definite es te rase  action on BAEE, the subst ra te  of t rypsin,  and has an activity of 200 uni ts / rag.  
At the same t ime,  the highly purified pancreat ic  elastase,  as is known, does not act on BAEE [3]. The 
elastolytic enzyme of Act. r imosus ,  the same as pancreat ic  e lastase,  exhibits es te rase  activity toward 
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TABLE 4. AminoAcid  Composition of Elastolyt ic  En-  
zyme of Act. r imosus  

Amino acid 

Lysine 
Histidine 
Arginine 
Aspartic acid 
Threonine 
SerEne 
Glutamic acid 
Proline 
G lyeine 

Number of 
residues 
per mole- 
cule (moL 
wt. 28,000) 

t5 
5 
7 

37 
23 
20 
12 
6 

32 

Amino acid 

A lanine 
1/2 Cystine 
VaNne 
Methionine 
Isoleucine 
Leucine 
Tyrosine 
PhenyIa lanine 
Tryptophan 

Tota I 

Numberof 
residues 
per mole- 
cule (mol. 
wt. 28,000) 

26 
4 

t5 
l 
7 

12 
t6 
5 
4 

247 

the synthetic ac - a l a - a l a - a l a -OCH 3 substra te .  

Contradic tory data exist regarding the action of sur face-ac t ive  compounds, including DDS, on 
elastolytic enzymes.  Most of the authors mention the inhibiting effect of DDS on the elastases  f rom va r i -  
ous sources  [17]. The data obtained in this study show that, in certain concentrat ions,  DDS can activate 
the e las tolysis  react ion by the prote inase  of Act. r imosus.  Here such action by the DDS is probably caused 
by specific conformational changes in the enzyme molecule involving the DDS, and is not associated with 
i r r eve r s ib le  changes in the s t ruc ture .  Evidence is support of this is the fact that the substrate  of RBB 
elastin that had been previously  t reated with DDS, after washing out the excess DDS with buffer solution 
is hydrolyzed at the same speed as the untreated substrate .  It should be mentioned that DDS also exerts  an 
activating effect on the EA of pancreat ic  e las tase  [19]. 

C O N C L U S I O N S  

1. The elastolyt ic  enzyme was isolated f rom the culture of the mic roorgan i sm Act. r imosus  by 
chromatographing the preparat ion on carboxymethylcel lulose and subsequent double purification on Sepha- 
dex G-75. 

2. Based on the data of e lee t rophores is  in polyacrylamide gel, r echromatography  on DEAE-ce l -  
lulose,  and also the sedimentation analysis ,  the elasto!ytic enzyme of Act. r imosus  was homogeneous. 

3. A number of the physicochemical  proper t ies  of tile elastolytic enzyme of Act. r imosus  was 
studied. 
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