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Prdiminary sudy on purification and partial characterization of
the intestine protease from Scophthal mus maximus L .

WANG Hai-ying", XUE Chang-hu®, SUN Mi', WANG Yuejun', WANG Qingyin
(1. Ingtitute f Yellow Sea Fishery Research, Chinese Academy d Fisheries Sciences, Qingdao 266071, China;
2. Department o Life Sdence and Technology, Ocean University  China, Qingdao 266003, China)

Abdract: A proteinase, which has important work on turbot digestive, was purified from turbot ( Scophthalmus maximus L .) and its
major physica and chemica characteristics were studied and reported in this article. The intestine proteinase extraction was prepared
through homogenate and centrif ugation by Triss HCl buffer at low temperature. The supernatant was purified through ammonium sulfate
grading precipitation further and the active component was diayzed and concentrated. Then the condensed prote nase was purified by
means of D EA E Sepharose Fast How anion-exchange chromatography with an elution of a linear gradient of 5 mmol - L~ ! Tris HCl
buffer (pH 8.5) containing 1.0 mal-L ~* Nadl. At last, the pure enzyme was obtained through Sephadex G- 100 chromatography
with an eution of 5mmol-L ~* Tris HO buffer (pH 8.5) . The purity of the purified intestine protei nase was confirmed by the presence
o asingle band on SDS-PAGE. The relative molecular mass of this enzyme was determined to be about 58 kD. By using casein as
substrate to measure proteinase activity , the characterization of turbot intestine proteinase was made. The enzyme is stable at pH 6.0
- 11. 0 and temperature below 30 . When the temperature rose, there was a rapid decline of its stability. The enzyme showed
maximum activity a pH 9.0 and 50 . When the temperature declined, the optimum pH o enzyme showed a trend of moving to
akaline. And when the action time prolonged, the optimum temperature of enzyme showed a trend to decline. Furthermore, the
enzyme is activated by Mr** and inactivated by Cu?* ,Zn?* ,Ag* ,Fe®* . Infurther studies, it was inhibited by SH-enzyme inhibitors
such as p-Hydroxymercuribenzoate (PCMB) and N-bromosuccinimide (NBS) remarkably, and partially inhibited by tosyl-lysine
chloromethyl ketone (TLCK) . Using casein as the substrate, the Km value of enzymeis2.92 g-L~ La pH 9.0,50 . The result
showed the enzyme seemed to be a SH-enzyme.
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D EA E-Sephadex Fast How (3x
, L askowski [ 15 cm) , 5mmol-L ' pH8.5 Tris
(Trypsin, E. C. 3. 4. 4. 4) HCI , NaCl 0 1.0mo-L '
(Chmotrypsin, E. C.3.4.4.5) , C;(49) C
, . Sephadex G-100 (1.8 x 100
[2,3] ’ [4] [5] [6] cm) , , D
SDS
, (SDS'PAGE) [ 7] ,
) 5%, 12 %,
, (14.4 97.4 kD)
, Folin ,
: [8] : :
: , [9]
2
1 2.1
1.1
( Scophthalmus maximus L .) 40% 80% ,
: DEAE-Sepharose Fast How Sephadex 60 % ,
G100 Pharmacia Biotech ; 20 %
(PMSF) (D, 40% 80%
(TPCK) (TLCK) ,
Pepstatin (PCMB) N- 1
(NBS) Sigma : Tab.1 Theactivity o ( NH;) 2S04
20000 , precipitation o turbot intesine protease
sturation of (NHy),80, 20% 40% 60% 80% 100%
L2 oo (Um0 g g0 4454 47.12 45.63 0.48
(1) 4 activity of proteinase
5 Tris-HCl
(50 mmol-L " pH 8.5) D EA ESephadex Fast How
(10 000 r- min"*,30 min) , DEAE
A;(2)4 Sepharose F. F. ( 1,
20 % 40 % 60 % 80 % 100 %, ,
(4 10000 r-min"* 30 min) , .1
; 50 mmal - , 20000
L 'pH8.5 TrisHC : : ,
(V,mL) (W,9) 3/1(VIW) , 1
5mmol-L ' pH8.5 TrisHCI 4
16 h, (10 000 r-min”*,30 min)
B1- B5: (3) Sephadex G-100

Sephadex G-100
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5
, 28.4U-mg ! 186.2U-mg "
2 ) 6.56, 12.0%
2
Tab.2 Purification o turbot intesine protease
(mg) (U-mg™ Y (%)
purification step total enzyme activity total protein  specific activity yield purification fold
extract liquid 14380 506 28.4 100 1
(NHj) 2SO0, precipitation 6188 86.9 71.2 43.0 2.5
DEA E Sephadex F. F. 3726 35.6 104.7 25.9 3.7
Sephadex _G-100 1732 9.3 186.2 12.0 6.56
2.2 pH pH
4 , pH9.0
3 ,SDS , ( 10 min)
( 3 50 , 40
(R ) ; 83 % ,
58 kD ,
1.5h ( 5), pH
, 40
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Tab.3 Hfect of sveral inhibitors
5 on the turbot gomach protease
Fg.5 The optima temperature of intestine protease (mmol-L " Y (%)
120 i nhibitor concentration retention of relative activity
100 | no inhibitor 0 100
‘5 PMSF 5 88.5
Lo 80F TLCcK 5 69.2
gl o b TPCK 5 75.0
% L Pepstatin 5 97.5
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