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Abstract

Enterokinase(EK, EC 3. 4. 21.9) is a genetically engineered products in a widely
used tool for the enzyme, it is one of the most basic mammalian digestive serine
proteases,it was composed of a subunit structure(heavy chain) and a catalytic
subunit(light chain), Subunit structure is responsible for the catalytic subunit structure
fixed to the intestinal brush border membrane and guide it move to the intestinal
cavity, can specifically recognize the Asp-Asp-Asp-Asp-Lys sequence of the
trypsinogen and cut the sequence of the carboxyl group along the side, and activate
the trypsinogen to trypsin, in order to start the cascade of a variety of proenzyme
activation !,

The enterokinase investigated in this acticle is a recombinant kinase expression by
yeast, and its light chain nearly a single band on SDS-PAGE.The main method in this
study was to track the rate of catalyze hydrolysis the fluorescent substrate
Gly-Asp-Asp-Asp-Asp-Lys-B-naphthylamide (abbreviated GD4K-B-naphthylamine),
studying the influence factor for the activity of the enzyme, exploring its enzymatic
properties, activity control, catalyze mechanism, thus filling the domestic blank in this
research.

The results of chemical modification show that the the cysteine sulthydryl,
histidine imidazole were essential for the enzyme catalytic activity. according to
B-mercaptoethanol (B-ME), dithiothreitol (DTT), glacial acetic acid, methyl alcohol
modification reaction, indicating that the disulfide bonds, amino is not necessary to
the enzyme catalytic activity. Only one cysteine residue was found to be essential by
the kinetic method of the substrate reaction as Tsou described, the modification of the
group will lead to complete loss of enzyme activity.

According DTNB strong inhibition of the enzyme to study the inhibition kinetics,
the inhibition is reversible. The inhibition constant to the enzyme (K;) was 0.11 mmol
/L by the slope. DTNB in a certain concentration showed the effects of slow reversible
inhibition and noncompetitive inhibition to the enzyme while establishing the
dynamic model, study the microscopic rate constants K.gand kg,

According the denaturant types commonly used in large-scale production, selected
the guanidine hydrochloride,CPC,thiourea, urea to study the enzyme kinetics, the

results show that the denaturant above all have a strong inhibition of enzyme activity,
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the ICs¢ were 0.025 mol/L,0.32 mmol/L, 0.080 mol/L,0.75 mol / L; inhibitionconstant
Ki were 0.015 mol/L,0.26 mmol/L,0.060 mol/L,0.553 mol/L;the guanidine
hydrochloride, thiourea, urea in a certain concentration showed the competitive
inhibition to the enzyme, but CPC showed the noncompetitive inhibition to the
enzyme. and established the dynamic model of CPC to recombinant bovine

enterokinas.

Key words: recombinant bovine enterokinase; dynamics; inhibitory
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1.1 B Ee far i

[ Centerokinase, EK) J5 4 Wt FIlE, W7ol A6 & G i ka1
RRE KA, —, EETHMEY. k. Bd. WE TR R,
BHESIVIN . B A4S IR I 250 R B BB (Trypsin, EC 3. 4. 21. 4)
TE 53 WA\ i 5 T3 M IR JFOIR S, 75 48 AR J5 7 8 2 At A AT Vit 2 11
BB P S AR R 2 R S, U A TR R R C R
v R, ERREE IR PR R R . 22 SRR AR R OB RIE — K
KR, TTRZAETIY. WY ME. WitE. BT, I HZ 58 0& R 8
WA ARSI L gy, R ARG . R AHME TS %K
PR G A ot B — N JURE 5 S ) 22 B R R 1T 79 44 o il i 46 4 1Y ik B
FEAL I LB A, W9 2R L — X IALBE A o Ml S S 46 AT, #EpH
164.5~9.5, JE4~45 CIFE Py IS S MK AR R, 1ER 2 235 I AR
PEAITEAERITE LR BEARER R AOVE 1 o i BBl E AT R S v L T % 1R 58
R S D) EIVR 0 e 41 18 C- AR i ) A 23 78 H IR RN R 3 B R 2 R I B L R Tk ik
SN p, DRl AR 2 T R 25 4T L o i A R IR Al 1 B ik L

1.2 s S5 H R =

TR gt 4375 B9 150 kD, | 1 4% 115 kD 45 14 17 3% 5 4% (heavy chain,
HEE) K11 4% 35 kD 4L (light chain, #8F) 4%, W&EL AT
T IBESS G, AR B AR TR R AL T A [ E AR NI RIR G IS e i R
), A7 FE 1T LUK S R 1) Asp-Asp-Asp-Asp-Lys 551 3 WS AR EL ot 1 R
W P EE 1 Bl SRS A N R B B, TS 30 &Ml RS A R ZROBk . B ZH i U 1 O
TRECIEE N 263 kD, BT 3 AMEEGALA, BT N-IEEE 5 b (N-linked
glycosylation), 737l7E 64 103, 165 fi I RAWEE (Asn) Fo HbEEAL D TR
BRLIN 35 kD, HIKERWS TFELIN 43 kD. Hh, HTHEHE 4 0 Fidt.
- P i B L) ) e P AR S s Rumsh! S\ 2 10 8 P85 88 1 10 SR A 45 1
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Do, TR T WS e B S R M . Janskal VAR AU IR R AR v ik AR R
LT ity A2 B 1) = 4 5 4 5 S TR B 1 Wl 5 11 22 2 TR B 1 T ) 5 ) LA TR R o
Seong!® 15 | 2 BILKG 15 ik SR A I SRR R () RASDNHEIR (Val) HEEE
JUTPARRAEAS . A7 % B0 P8 Bl 1) B8 588 57 R i AR K 2 1 SR A
WA R A B RE 2 BN 1 IR R A 50

3 EGIA 7 LaVallieZ5! 19934 57 I BPTI-Sepharose 3 L JZ #1940 85 H 4
Jr i, 3 SR T ) AR R KN I e, R SDS-PAGE 4y 7] [FIH K
INEEEFFIE T BB . P cDNAGR IS — 25 42K 1035 aalfI ikEE, HH5F
Ja I LI B2 PR 5 : RS F 8115, 0008 /R 1 [ ATV JE (45 #4130 3 ) F 2% W0
53T 835, 0003E K1) /N7 J(fh A 0 A% ) DA — 4 [B) A IE . (AL FH 801
aafT IR 21035 aadt235 N BRIk AL, BRIL 70 T 26,2628 /R, PRI 55 L A%
(pD5.1. SEMVEE R 8E N A FTUIRIBE 5781, BN — PR P g X
(transmemberane domain) 5t TR ALV B[] 5 76 I BEA MU 1L 2%, FE51 e
WAESN, SRJE AT RS B V& M I 4 L I AT (S e e 1 DR D g

1.3 B AR 45

g N b IR 2L S IR R IR, FEAR A RRIMOE R EE A B IR SR — R
B\ A B S, 3t Y T M Bl RE A0 S P R N S P 1k A ik i g
FL3i ) Asp-Asp-Asp-Asp-Lys & IR~ 5. BT Bl SRS AN 4+
ARG A LRSF, LU F 41 Asp-Asp-Asp-Asp-Lys 155 HESNH) A 1R 55 1 PR <7
Y, BV IA #0E e R C RS AR 4 DN RATRIEARERIRHE, 7 57
A RARE BT AR 22 W, 1 R R s v b0 1 ANRRRR I BA B 17 AR
W (G347 3K SR (Asp) 4 AT LS I BH B8 107 s 45 & BEAIG T X AN S 2R
13PN E 7T E Al S S K Ol Y R L7 D) i W 7/ A e | B
AR, W PUAL ARSI BK 1% — 1 Rad v ma S, b
& A4 EK A KSR 1 H AR R A B2 IR BAT AT AR A e 4 — S E R R Y
F. ik EK HEG 2 8 T U1l 8 A b #k i B B AR 2 8]

[13]

Vozza ZEPVR B, FEAA A 55 4y 45 ( recombinant Enterokinase,rEK) B 4/
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