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E . X )5 Sephadex G-100 #% fx it & .DEAE Sepharose & ¥ % # .Sephadex G-25 ¥ Jix it J& %
J7 i A & AT ML BT NADP KOt B R 47 AR B L A B (IDPe) #EAT 46 1L, R 91 1 Ho Ak oy
Bk, £RE T ,IDPc W hiE A A 7.94 U/mg, T 34 F & % 36.7 ku, IDPc 7 £ & K if
# pH An3R B 3 4 8.0 1 65 T, & 1k dk 4 81.33 kI/mol, J& 4 ¥ K % % KmNADP f1 KmIC
A F K 0.056 F2 0.175 mmol/L, J& 4 & K K 5% & VmNADP 1 VmIC 24 5| & 9.04 F= 10.51
U/mg, & 1t. 3% & KcatNADP Fr KcatIlC 4 5| % 0. 16 F2 0. 06 min/mg, /= 4 NADPH % IDPc %
A0 % % M4, % % % K,NADPH % 0.034 mmol/L, IDPc by e fk /i 7Ltk 0 T 4 B
FMn Mg RAEREFHEARRKEILFFHEAT, Z 4B E T E IDPe 8 F 4
Mn®" >Mg>* >Zn*" >Ca’* >Cu’" ,Cu’" JLF & # & IDPc Wy & M, Ca’* fn Zn " BE £ ¥ 7%
A ZHH A, 5 HAERREA K, Cu’ A Lt L Hm ., @t IDPc £ 4 oy By & M %
W, 884 4 WK IDPe 40 5 98 AL H 2 2 A

KEEWR: M f,; FHERNAH(IDPe); 2 &at; Bl ¥

HESES: S965.1

ST AE R It & B (isocitrate dehydrogenase,
ICD ) s Bl A = R BRI 34 v — A 1Y 5C B il
BRI 7 A7 R (isocitric acid, IC) HI 4 filf 1/
il 1L (NAD'/NADP" ) A= B 50 [t 3% 31 B2 AN
NADH/NADPH, %% it 3% 31 & 7£ ICD [/E T X
AE IR A B o Y — R, ICD & —Fh B A Il
SR B W fE S g
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1.1.42) A& LA 7E TR RLIR T, ZEIAEE S
5= HRERIGR; )5 % Ll NADP " Ny #li g, BEA7E 16 T
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th IDPe Jf50F Hgk AT Al Al , 8 3o ok H R AT 3 52 1 il
Bl 2 o A, D I 5T 2% I 8 R AL B 4
HLTH B8 Fe Al .

BHBE : 5K A RPHA LG (31001101) 5 H o w5 B S A BT 55 28 9% (52204 - 06086 )

BISESE I8 1Y %%, E-mail : txy7933@ 163. com

http : // www. scxuebao. cn



1706 Koo

O 38 %

I/ S RS RS
1.1 s

A S5 B A 58 18 W 3K T By it Pharmacia 2%
al AR AR 2 0 2-5 5k S BF (2-ME) BB 1
(NADP ") (i J5i 74 4fi il TL( NADPH ) #1 5% 7 B¢ R
(IC) W 3% T K [H Sigma 2y 7], SDS-PAGE i 7| &
LA K 2y 7 5 i A DU 2 ) 6 W 3K T R e
BHEA BR2S m) AR R a8 4 i 4, W T [ 24
AL 2R A R A W
1.2 IWEEFHR

AR IR 275 T 4 W S RA% Ol (100 £10) g
FRIEERRE TCA% Y B 8 f8 60 J, S 300 il 3 41, B KT
Fr T PO I 7K 7 2 B A A S 6 ko 1Y) 28 1 UK
AR (Z5FR 300 L) o BT 20 J2, B K43 il B i &
VLA ORI AL T DR A M B A DR o B 3 Y AR
AR RGE B 97 2 Ji o FRAH i R b K AR v
A >5.4mg/L,pH 7.0 ~8.4, F %A &1 0.030 ~0.064
mg/ L, F5h/KiR (24 £5)C, SZEG ] 2013 42 3
AE—35 HJK.
1.3 B

BRI A RO 24 h 5, RS KR GL
BEFLI 3 ~4 o, 4 10 B 1 4, 7Rk B
fif g A oy B R4 20, 55 10 &8 8 1 JiT E Ji
A — 2 h FEATARIC M i 5 o 20 B I I 2L A
-80 CURAIAF
1.4 HBEGLTR

M =80 C pk A Hh B — 4% IR, PRI 10 g /2
£, buffer A( FE A+ 10 mmol/L Tris-HCI .5
mmol/L 2-ME #1 1 mmol/L EDTA,pH 7. 85) fi#
VR TE 3 UK, R 25 L S5 HA A% T . BT T A
BT A K AR, ] 36 mL buffer A K5 IFIIES)
H A MK AE 4 °C 100 000 x g T #5 .0 60
min, 15 EVEW (24 mL) 7r 3 K EAE(CRRIR B
FE 8 mL, 135 WG (B R 2 e AR ABL I AR E AT 55 2 Ik 1
#£) #| Sephadex G-100 %#E & JZ A4 (1.6 cm x 50
cm) H #EH 3 0.3 mL/min, & 5 min Ig4E 1
OB EREYERT 2.5 U/mL p e g i ok
B A3 B 47 FAE 3] DEAE-JZ A #E (1.6 cm x 10
cm) b, %] buffer A K RBEZE & B M E Ay
AR pE i, B %] OD {HFE% 0.03 LI, FFik
Fi 10 ~200 mmol/L NaCl #1742k 86 B v i, &
5 min & 18 DKEGE KT 2.5 U/mL iU
WK . R T AR B 3 6 IR AR (K B AE
3mL) % G-25 ZHH: (1.0 cm x30 cm) H1, 45 3

min W4 18 DR TE R T 2.0 U/mL iy i 8 4
WK o A B IR P42 AR R 7 — DEAE
EHrAE (1.6 cm x 10 cm) 77, [6]#£ ] buffer A g i
% OD {H R 0.03,% ] 175 ~ 195 mmol/L NaCl
Wy BRI, WA TG 1 KT 3.0 U/mL AR 4
1.5 EEMEHNNE

BiE I 19 W 2 % Carlier 27 19 J7 5. &
25 C, L 100 mmol/L Tris-HC1 (pH 8. 0) . 10
mmol/L MgCl, 0.2 mmol/L NADP " .1 mmol/L
IC Ry S MR R, B Ja I S 19 18 VRS 30 2 o
7 340 nm Tl i K I 7 ) NADPH 19 725 4 K
FE WS 7, AT B W f T IR 1 min A ) 4 PR 4L
1y 2 T 1 B I B 2 . I T Y S B Bl T R
1 pmol/L NADPH Jfy 1 M TH 07 U, g K
JiE R 2% e s vkl g Y
1.6 SDS-PAGE #&illZFEH

% F] Laemmli'™’ ffj SDS-PAGE il IDPc
WA o) A B A
1.7 pH., & E X B & R

25 CF, 4 AN TA pH (4 ~10) [ 100
mmol/L Tris-buffer , & I i (¥ 15 ¥ , # & IDPc 1%
P B e B XTI 9 pHL

TE b AR T T M B w5 pH R, 43 i E AN
) 32 (25 ~ 85 ) °C T il il 1) 396 M, 0 J R X
T 5 1 1) 552 W)

T RIS B O Tl RS A M R 5 I, A3 s T
WETAFRE T (0.25.35 45 C)IEH, &M
20 min J 5 H A 7 .

1.8 EYHHESH

KA Lineweaver %5 ) 4 [&] 4 ) 52 Ji$ 9 >k
G % Km Fil Vim fi

5 IC We ¥ 1 mmol/L, 43 B 7E 0. 02 ~ 0.2
mmol/L NADP " ¥ & I 2 i fe b #1k % V, R
i Lineweaver-Burk J7 £ 1/E & 15 i KmNADP Fi
VmaxNADP, [7] B} i1 & H i 1k %% R KcatNADP
(Vmax/Km) ; [ 52 NADP " ¥ & 0.2 mmol/L, 4}
SIAEAN[F] IC #& 2 (0.25 ~1 mmol/L) T Il 2 i S
MRV, K ] Lineweaver-Burk J7 % 1F K 15 H
KmIC 1 VmaxIC, [q] i} 138 H i AL 550 R KeatlC,
1.9 74 NADPH gy #] &l 1E A

WE AR Z H NI i NADPH [k 24 0.
0.01.0.015 F10.02 mmol/L ,NADP ¥ & 435124 0. 02
~0.2 mmol/L # MR A3, I B354
MR IC Ab FAR AN B 1 mmol/L, I 45 fiff [z 1
BWOR V. M ¥E Lineweaver-Burk fE & 5 327 H) &
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NADPH (14411 il] 2 75 - 3R 459 il %% K,NADPH,,
1.10 —HE&EBEFXEEENZMm

DL 4 Jd B 10 S AR D AR 43 3 )
PR Z8 I AN TRl & B2 B (10 .10, 1 mmol/L) [y
Mn®* Mg’" Ca’" [Cu’*" . Zn’" & & m & T,
00 5 AH L P R RN B RS [ R AN ] 4
J& B T X} IDPc 375 P 1 %

R T HRGE HoAth 4 JE B T RN AR &R Mg Y
TEACAE 2 A2 2 8 2 303, 76 J5 R g AR 2= i lin 10

mmol/L Mg® ", F-43 51 [i1) 52 B 44 2 v a8 0 AS ] ok 35
(10.1.0.1 mmol/L) () Mn** Mg*>* .Ca*" .Cu’",
Zn*" MM AR BT I S
2 4%
2.1 HBEBHELER

Wk 4 20 A AR VE IR, 45 R 2K, IDPe L% )

H7.94 U/mg . [Bl Y K 26. 7% ., 4l b A5 50
42.5(F 1), %2803 1, SDS-PAGE £ il 15 2|

R1 HEF&MES IDPc o BAL S

Tab.1 Purification of IDPc from yellow catfish liver

. xive MG/ B/ EAWE/ BEA/ WSS/ BE/ .
a2 9% - 4l L A
Ficati . mL (U/mL) U (mg/mL) mg (U/mg) % £-fold
urification steps urif-fo
P P volume activity ~ t.activity  protein t. proteins sp. activity  yield P
100 000 x g #4314 2§ .0» ultracentrifugation 24 3.68 88.42 19.75 474.1 0.19 100 1
Sephadex G-100 #EJit i 1€ gel chromatography 32 2.62 83.9 11.61 371.66 0.23 94.9 1.2
DEAE Sepharose & 3¢
epharose B T3t 1 18 4.02 72.44 3.64 65.47 1.11 81.9 5.9
ion-exchange chromatography 1
Sephadex G-25 %Ki % gel chromatography 30 2.36 70.68 0.95 28.61 2.47 79.9 13.2
DEAE Seph. = C 2
. epharose B 305 6 3.94 23.64 0.5 2.98 7.94 26.7 42.5
ion-exchange chromatography 2
7 —--W?ﬁ o- %’(L&ﬁ 125 6 —~-BEIE e %L&{E 11.8
¥ & 2
o h £ 12.0 SO A % L5
250 i fa 0 f o4 § % i 1.2
Seap 4 IE iR qsEe SEL 7L o
SESYIE S N T A ¢ K& 23 [y 109 8%
-l S A S A V-5 2 I R S A <
AN AR A R A T
4 | S 'i' ‘l % 40.5 ? ! A &/ ‘E 103
1r n 'ﬁg.wﬁ ] \ ,‘ LY 1 IR %ﬁ"‘ [+ .
0 g L v d A n:’ 0 0 M—l—q‘f&—_ 0
0 20 40 60 80 100 0 25 50 75 100
R EH R E
fraction number fraction number
(a) (b)
3.5p "R < Bl o6 ~RE . WM g 5
3.0} H ol b los i
ESVIET N O I O SR i\
PR ] ] . = L It i
Seaor BR800 lee ST Y 035
ZE 154 ¢ [ w\ !» ] i e P N =] | “"5\ [ ) | N
!‘E g ’ : ; I:QQ ! :IQQ " :&Q : :éo E : 0.2 %< LE g 2 gé/ u\a 'Jl' %@ 02g<
Eror b & AN P
osk j LA s i L o VAR 7 e [
- A NN L e
0 20 40 60 80 100 0 o 4 )
0 15 30 45 60
W4 R 4K
fraction number fraction number
(©) (@

1 EHREE
(a) Sephadex G-100 S i #8 e JBE &3 5 (b) 2% — K DEAE Sepharose & 732 #t JZ 7 &3k 5 (c) Sephadex G-25 #%E i i U U Jbid 1 3% 5
(d) %5 ¥k DEAE Sepharose & 75 #e ZHT I 15 (b) Al (d) & i 87 3k 75 IF 46 A NaCl BEAT 38 1
Fig.1 Elution profile

(a) gel chromatography on Sephadex G-100; (b)elution profile from DEAE Sepharose chromatography; (c)gel chromatography on Sephadex G-

25; (d)elution profile from DEAE Sepharose chromatography; the arrows in (b),(d) indicate the start of linear gradient NaCl in buffer
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H—HmH&w (B 2), M AEA S TR - &
SR ARUE M ZAE 3 1T 5345 8 IDPe W3 4+ i
4736.7 ku( & 3) .

B2 BEREBREREKE
1 ~4 Jki&y Sephadex G-25 BEICIL I8 WA MBI ; 5 ~6 TkiE A
%i— X DEAE Sepharose JE/BEICEE AR ; 7 ~ 911 ~ 12 JKiE K56
¥k DEAE Sepharose J i W £E (1) B 7% ; 10 JkiE 4 35 H Marker,
BB Rl 43 i 1057550 35 25 il 16 ku
Fig.2 SDS-PAGE photograph

lane(1 - 4), enzyme collected from Sephadex G-25 column;

lane (5 - 6 ), enzyme from first time DEAE Sepharose
chromatography; lane (7 — 9,11 - 12), finally enzyme eluted
from the second DEAE Sepharose chromatography; lane 10,
standard proteins, the MW of the band from top to bottom is
105,75,50,35,25 and 16 ku,respectively

120
< & 100
g% 80
jzo 60
=2
=S 40
EB 9
Y6 s 10 12
pH
(a)
+0°C
125 -25C
° = 35°C
ij? 100 +45°C
#3 75
22 s
]
5 25
0 1 1 L 1 1
0 20 40 60 80 100
BsfiE] / min
time
©)

51p
soL ¢ y=12805xx+53633
49+
48+
=47}
Z 46T
S45¢t
44t
43+
42+ ¢

4.1 ' : : -
02 0.4 0.6 0.8 1.0

EBHR RS

B3 RAGBREKEXEASTFEN
X EANE R R AR 2
Fig.3 Standard Rf-LogMW graph
using SDS-PAGE

2.2 BE.pH KM
IDPc 7E3 B Ky 65 C .pH N 8.0 A}, fiff )2 Jf
MR B, 7R R O 0 C I R E L TR AL RE S
81.33 kI/mol( [ 4) . HMIKTE 65 T I} i )7 1 i
AR R, {HL ph TR 26 A A A O R E R AE 20 ~
30 C, kA S K b gy g 2 DL A 2 B R e
FEFRIR B 25 T FMAE .

300

[N
[=3
(=)

—_
(=1
(=]

relative activity

ARXHEME / %

0 1 1 1 L 1 L 1
20 30 40 50 60 70 80 90
R/ C
temperature

(b)

o
%

g
=N

LogV % 1000 / (U/mg)
o o
S

29 30 31 32 33 34
1/Tx 1000

]

(d)

4 GRE(T)F pH X BEiE R R0
(2)25 CHMT AL pH X FHE P A0 5 (b) pH =8 Z 5T, A 7l i B2 X B P 520 5 (o) pH =8 2% /R, i B2 o Al AR A 41k 14 2
Wil 5 (d) B 2K JE 2 7 i 2k SR A 1 I AL BE L B () S 4 X3, i 4k 3R (k) = - G fLfiE (Ba)/ -2.303 xR, R 4 F 8.314, T Ik

W

Fig.4 Effects of pH and temperature on IDPc activity

(a)effect of pH on IDPc activity under 25 C temperature; ( b) effect of temperature on IDPc activity under pH = 8; (c) effect of

temperature on IDPc stability under pH =8; (d) the Arrhenius plot to determine Ea value; the slope of the line = — Ea/ - 2.303 xR,

where R is the gas constant equal to 8.314
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2.3 KU HhFESHY

#] F| Lineweaver-Burk fE K 2§ % & /=,
KmNADP 1 VmNADP 43 51|/ 0. 056 mmol/L #l
9.04 U/mg,KmIC 1 VmIC 4 0. 175 pmol/L FlI

0.51 y=0.006256xx+0.111 6

1/ V/(mg/U)
e o
[FERS

e
o

\

-20 0 20 40 60
1/NADP / (L/mmol)

(a)

10.51 U/mg, it b3 % KcatNADP Fil KcatIlC }
0.16 10.06 min/mg( ¥ 5) ; NADPH [ 1] | 2 %!
s A Ve A 1 ) E % K, NADPH iy 0. 034
mmol/L( & 6) ; IS H LK 2,

0.301 1=10.01673 x x +0.095 37
025

=
% 0.20
g
< 0.15

— 0.10

-6 -2 2 6 10 14
1/1C / (L/mmol)
(b)

5 MEIHEEEREY NADP f1 IC 9 Km 71 Vm {&
(a) [E R JEY IC ¥ %% 1 mmol/L, K [F] NADP(0.02 ~0.2 mmol/L) ¥ & F fTG 2 o s % 5 (b) [E 52 K4 NADP ¥k % 0.2 mmol/L,

IR IC(0. 1 ~1.0 mmol/L) e i T Al 2 o e %

Fig.5 Lineweaver-Burk graph to determine Km and Vm values of the substrates

(a)lineweaver-Burk graph with varied NADP contents of (0. 02 ~ 0. 2 ) mmol/L, respectively, at the fixed IC (1 mmol/L); (b)

lineweaver-burk graph with the varied IC contents of (0.1 ~1.0) mmol/L,respectively,at the fixed NADP(0.2 mmol/L)

2.5 KiNADPH
--NADPH=0

—--NADPH=0.01 mmol/L
——NADPH=0.015 mmol/L
-©-NADPH=0.02 mmol/L

1/V ] (mg/U)
o

N\ 2

1 1 1

-20 0 20 40 60
1/NADP / (L/mmol)

B 6 XU % 1E B % BT NADPH ] ) 28 8
F RS % F % K,NADPH

Fig.6 Lineweaver-Burk graph to determine
inhibitive type and inhibitive

constant of NADPH

R2 EY NADP M ICHh HESH
Tab.2 Kinetic parameters of IDPc

ZH Ol = b 2%
parameters value = SD
K,, NADP " /(mmol/L) 0.056 +0.00
K,,6PGA/(mmol/L) 0.175 £0.00
V., NADP*/(U/mg) 9.04 +1.31
V.,6PGA/(U/mg) 10.51 £0.68
K. NADP*/(min/mg) 0.16 £0.03
K. 6PGA/(min/mg) 0.06 +£0.00
K; NADPH/ ( mmol/L) 0.034 £0.01

2.4 “HERBFEHEENZIT

Mn®* Mg’ " RERS A A HE m AL AR (B 7)
Mn® " BHEIL AR BA B3R T Mg™", i &R B T
3% IDPc [ 7% S Mn®* > Mg®* > Zn*" > Ca’*
>Cu’" ,Cu’" JLF A fE# G IDPc Y35 ¥, Ca’”
1 Zn® G P R S R R, S A R A
5, Cu’* %f IDPc i ¥ 16 .3 5 (£ 3) .

3_
o
£.°
2=
o
&

0

0 02 04 06 08 1.0 1.2
BFUREE / (mmol/L)

concentration

7 Mn’"f Mg ELFEEMRIER
Fig.7 The differences of the enzymatic activities among

different Mg’*/Mn’* concentrations

3 e

ICD J& = ¥ W2 115 ¥ 1) B 8 1t , %ot e o A1 490 I
R BoA A A, W e E R LSRR
533 H RS 5 DY RE O & (I AU HE AL S5 R T AL
B A F AL LR 0 e s > — 2
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Tab.3 Relative activity of IDPc with different metal ions and concentration %
VRN B T 11 vk Jie Wik Mg?* ¥ B initial Mg®* concentration
differention ions [Mg** ] =0 mmol/L [Mg®* ] =10 mmol/L
concentration 10 mmol/L 1 mmol/L 0.1 mmol/L 10 mmol/L 1 mmol/L 0.1 mmol/L
Mg?* 100.0 £3.8 88.7 +£6.5 14.4 1.6 92.2 +5.1 108.1 £4.7 109.9 £2.4
Mn?* 109.1 £3.1 103.0 £3.1 24.0 4.1 147.6 £16.6 146.6 £4.1 145.3 £6.8
Ca’* 12.2 +6.4 6.7+1.0 0 64.5+3.0 85.2+3.5 105.1 £4.4
Zn** 35.6+9.7 5.9+0.8 0 18.2+3.8 27.7 £0 113.2 £13.2
Cu** 0 0 0 104.9 £2.4 105.4 +10.1 115.7£7.6

T ROBAR & H A 10 mmol/L MgCly Fy i 4 AH X 15 7 100% , oAy 249 DL X 16 00 75 40 X Bl

Notes : the reaction system contains 10 mmol/L Mg>* is taken as control with the relative activity of 100%

A% S 56 578 3ok A B I 0 N B TS e R AT
45751 BEAT T 2 d 9 IDPe 2 [ alifbid . RS
H 18 (14 1F SDS-PAGE | 3k Bt — 4%, Hp
Hy TR 36.7 ku, FRMWFFCARE IDPe i 2 4>
SR 0 A HiE A IDPe S
BN RE 2 AR B B AR G P b A TE Y BB
PRI RN o R B 4 TR R AE — S Y
ZE S 0, TSI R O 37,5 ku'' RS R
JUE 28 ks 1A h oy 45 ku'tY O FE BB B IR Rl SO
ku' " 7R RURFIE Ff o 45 kut " fE B2 i E 9
Hily 54 ku'® AE b E Ay 46 ku' ! AE RS LI
g 58 ku'TTh TR WRIR o Ol 46.3 ku' S 7E
ANTR) Wy ep A ) F il L ST 36 25 4 38 SR A7 AE 25 5%
RS 2 R IR B R e B

IR pHL R 2 B R % R A AR R IR
TRIWAS SN RS 1F IR A pH B R E B S S
SR I AN () P T B, L 2R 0% . AR gE &
B ,25 CHt, % i ta IDPc 1) fi& pH 4 8. 0, I ff
BRE , 3 5 76 A 17 3l 9 20 U0 5 v B il pHL 1
F7.0~8.0—5"* " IDPc [ 5:3E pH A g &
T AL B 5 10 % B RO 55, X e R L AE 7
PR R AR A T R 3 R TS S 0 B 9 R T4 T TR
G R K IDPe (g 5% ) i % i %
SERLJBE 9 18 0 T 0, 2 36 R T 65 C i, R
RIFUG T W, I HLF Beodt B AR He o SR T, 8 3 i
1=, 4R IDPc (1) [ Jj #1) 3 R 34 K, {H IDPe A3
PEHIAS 2% 16 45 C K HIEE 2 )5, IDPe Rk
TR T L EAE 0 Cuk LI E i IDPe HIAEAR 1 R
GFRIRAE M. Musa ™ B BF 5t & B IDPc 1 45
F150 CHIEE 1S min J5 A F2% T 90 % Fl
98 % [ M, HIRTE - 20 C4&4F T REM e 1
A BEWIIRIEL T AR 3% IDPe 1 KL 3 1, 1H /5

1 %) 5 3 IDPe J3i , AR 52 3 0 B op il LA 3%
UF G PR | S5 AN S o AR b, 58 AR T R
PRAET UK b o AR 5236 388 0 Yk B 5 il 2 7 4] 38 2% 1Y)
KFZ,FIHBTR e 5 ih 2k, K153 15 fLig oy 81.33
kl/mol, it & ik F % '8 B+ 1y 256. 60 k1/
mol "' 2 B[R] b il (1) 3% 4k R 75 S () 499 B ) 77 18
BEER,

U A0 R 7 0 S i) il B L S R 1 2 AN AR
HZ, A& 5% ol o X3 S 28R 15 R W
KmNADP #1 KmIC 43 5% 0.056 #10.175 mmol/
L,KmIC X F KmNADP i #f] NADP * %} fif it 3% Fll
J18RF IC, X 5 75 5 20 M0 6 75 BT I ek
o 20 B 45 SR — (LR AR 5 B U B 5
25 B . # i fa IDPc () VmNADP F
VmIC 43514 9. 04 1 10.51 U/mg. JiE W) i {4k
2R KcatNADP Fl KcatlC 43 5| & 0. 16 Fi1 0. 06
min/mg, i ] NADP " i fb 5 % & F IC, =)
NADPH X i (9 16 H A7 30 45 4o 28 8
5 e P AR, ) B 0,035 mmol/L, 3% 1 il
HHOE LR FAESE S H 19 0. 13 mmol/L'™ (A
B 376 7 F 4% I 9 0,000 4 mmol/LM

4 )8 B BRI LA BL A P 1 %l I, s RT LA
VS —Fh B W) W IR g 8 32 1A B i) BAT A W) 2 2
FIB 114 L T2 AT, DT A S50 194 2R 0%, 40k 1 5 | 2 400 L
pET: 0 X B 4 AE IDPe H otk i % IDPe
SRR BRI 43 8 B 0 B, 7E TG 4 S Al A
FEMHO FRARAEE. £ &8 ST
Mn®* Mg® " fEfEmf B R E MG .tk Mn®”
MG PE R T Mg, 9 H Y Mn® " Rk F) 0.5
mmol/L 2 J5 , fiff 1% ¥ iy & #ok F o 2, m
Mg®" W 7E 1 mmol/L ¥k BF i & W 7 2% #a 4,
Srivastava %' fE G G AFSE T R I, 24 Mn® T ik
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$70.5 mmol/L, Mg* " ¥k F # 2.5 mmol/L, 4 )&
BTSN SRR, WK hAaTLLE T,
M) R PN IIA Mg i, A 4 BT O
IDPc [ )l ¥ 5 Mn®* > Mg’* > Zn>" > Ca’" >
Cu’" ,Cu’" JLE A REM 1% IDPc 135 M, Srivastava
AU A o T T Rt A 28 (B A 5 T 24
Him A 10 mmol/L Mg® ™ s}, P i A H b AR B ¢
42 8 B T, 0T LA s BE A Ca® " i Zn®” fig
%5 U4 ] IDPc 35 1, i W Ca® " 1 Zn® " B S
070590 o 2 0 ), AR T O A A R B RN
Yasutake 25 P H Xu 2P #EHFSE IDPe BY S5
FIRER W & BT R AE R 4 . IDPe 1 )ik 4y 5
B b2 4w i (Mg /Mn® ") Rl IC JE R A 9
JE G AT AL SR, Catt AR Mg
L N g S o iR VA U R S B VR R s eI
72 e T S O A O R AR ST b vk
R Ca® Zn® " 22 T LA B % 40 1 B A 3% o AR nT
REJEH Ol Ca’t Zn’" 5 Mg*" 4 [A) IC 45 4,
SUREMW LR AR, S BOXEHE TR M
AT Cu®’  fEG R Mg FEAERE LR, Cu” " LT
N W2 V) 5 M L U Cu® " AR 1T fE A fE 5 IDPe
254 R BEAS BB 3G tuAS REA il IDPc 136 14 o
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Purification and properties of the nicotinamide adenine dinucleotide
phosphate dependent isocitrate dehydrogenase ( IDPc) from yellow
catfish ( Pelteobagrus fulvidraco ) hepatic cytoplasm

ZHUO Meiqin, TAN Xiaoying® , HUANG Chao, HU Wei, ZHU Qingling
( Fishery College ,Huazhong Agricultural University ,Hubei Freshwater Aquaculture
Collaborative Innovative Center , Wuhan 430070, China)

Abstract. Nicotinamide-Adenine Dinucleotide Phosphate-Dependent Isocitrate Dehydrogenase (IDPc) is an
important enzyme essential for survival of all organisms. Many studies have been conducted to isolate IDPc
and explore its kinetic parameters in mammals, plants and microorganisms. However, in fish, the related
information is very scarce. The aim of the study is to purify and characterize IDPc from yellow catfish
hepatic cytoplasm,which will provide some crucial information on the catalytic and regulatory mechanism of
the enzyme in liver of yellow catfish. The purification processes include permeation chromatography on
Sephadex G-100 gel, chromatographic adsorption by DEAE Sepharose, permeation chromatography on
Sephadex G-25 gel and finally chromatographic adsorption by DEAE Sepharose again. The specific IDPc
activity is 7.94 U/mg, and its molecular weight after SDS polyacrylamide slab gel electrophoresis is 36. 7
ku. The optimum pH , and temperature for the enzyme are 8.0 and 65 C respectively. Using Arrhenius plots,
the enzyme has the activation energy of 81.33 kJ/mol. The Km values of the substrates NADP " and IC are
0.056 mmol/L and 0. 175 mmol/L, respectively. The Vmax values of IDPc with NADP* and IC as the
substrates are 9.04 U/mg and 10.51 U/mg,respectively. The enzyme of IDPc is inhibited by NADPH in a
competitive manner with the K, value of 0. 034 mmol/L. The activity of IDPc is greatly dependent on the
binding of divalent metal ions with the active order of Mn>* >Mg’* >Zn’" >Ca’* >Cu’". Ca’"and Zn**

+

are both the activator and inhibitor of IDPc, however, Cu’" showed no effects on the enzyme. The
comprehensive information of enzymatic properties may help to better understand the mechanism of catalysis
and regulation of IDPc in fish.
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