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Preparation and Characterization of Malate Dehydrogenase from Swine Heart
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YANG Hai-lin,

WANG Wu

(Key Laboratory of Industrial Biotechnology of Ministry of Education,Jiangnan University, Wuxi 214122,China)

Abstract; By tissue crushing, ammonium sulfate duel — precipitation and purification through
DEAE Sepharose F. F, Sephadex G-75 filtration, the malate dehydrogenase (MDH) from swine
heart was prepared. The purified MDH was illustrated as a single band in SDS—PAGE. The
molecular weight of MDH subunit was 34 000. The recovery of MDH activity was 57. 99 %. The
optimum pH for MDH was 8.0, and the optimum temperature for MDH was 50 C.
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1.1.2 %4 # NADH, L#E4T,Amresco #
Of%™ & BBt 8, Alfa Aesar #4357 5
DEAE Sepharose F. F & F 3 #: Sephadex G-25
Sephadex G-75,Pharmacia i# 0433,
1.2 XBAE
1.2.1 #mEBA&GHE 500 g ZRELKBEE
m.ERERHMEFAR  ALZANEE., BETF1
L pH 7.5.,0.01 mol/L MBEMAZE b+, K
& 5,10 000 r/min B 4> 10 min, HFETLE, L BRK
B Ay HE BB
1.2.2 HE&RR 4 CEHFT.BRARR
BEREEMANEBRERBRERAENY 70%, 12
#J5 10 000 r/min B .0 10 min, B bW, 0l L 7§
BEENMEARSE: FEERA L HERIFRM
WHRREZRE 2 9%, &G 15 000 r/min
B 15 min, RUIEAZWBBER WAREHE
REBREMBEINECEEE.
1.2.3 BFXHAEEN B FXEM DEAE
SepharoseF. F. (26 mmX 30 cm) A B F & 2 mL/
min, ff] pH 7. 5.0. 01 mol/L BB 51 2 rh ik V-5 2
A, %A 0~0.5 mol/L B NaCl #4748 kiR,
HHHITRE.
1.2.4 GI5 &84 FH A EHM Sephadex G75
Fine % B (10 mm X 30 cm), Kk i & 0.2 mL/
min, ff pH 7.5.0. 01 mol/L i) 8% & 8 2% vp ik V- 45
BT, YE5E 20 MR RS R0 B BEIR &
AREENEBE.
1.2.5 ¥ R # M & 8 SDS—PAGE & % 4 #
SDS 275 4 Bt iz 5 B B 3k (SDS—PAGE), X i A~
BB K SDS—PAGE, BB i B 8 g/dL~12 g/
dL, BN & 0. 1%#) SDS, Btk E K Tris —
H &M (pH 8. 3,0. 25 mol/L, & 0. 1% SDS) . &
BREEER FEE, ERBAL DR X G250 §
BRPRE, FERORE, ARCRERERE
EERTEEBE.
1.2.6 BEAMEFE MDH EHLERZR
AL R ERBRAWFEE % NADH £ 1k% NAD, f#
#8 L4 NADH 7£ 340 nm £ X E R Z LB T &
BEiE . BRIEAIE LR 25 C, E 4 E 4L 1 wmol
) NADH i B M E™ .,

BEAR: 19. 64X AA X BEHEH(NAA
HESHBAENE LR
1.2.7 Z4K4¥FMEF %  F Bradford M EE
BESE,UFMBEEANRERT,

2 #R5H#

2.1 FiEBETRE

4 CHEET HEERBREHKESMAR
MBEEMBRERAEN 70%, 3% /)5 10 000 r/min
Bl 10 min, R EWER. W L ERBEIMERR
SERB.WEA LR, TUED, YHBRRRER
FERON~T0UE  EEFETFTLER T E
WERERAERR T0KUE, EERPEBERRKT
B, BULTII 700 BB B R B4 B2 MDH — K
WA MEEORREBERENEAEE LA
HA UENELELEAEAR  ZEHRERE
5% 70%8, MDH WEEE X BIR K, MG 2 MTF
. ZEEE—-KEFWERBBRABOESL.E
BERE.LEA=ZBEENEW, ER—KEZTRR
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2.2 BFXHRERH

ZHRENNEREIENREE ATHFRX

BB, ¥RMBEAMNSRNES L LA AR
# pH % 7.8, i DEAE FA B F 5 # Al g 47 4 4L
S ERNE 3 R, EHEEXT 0.5
mol/L ZH KRB BEAFHEFLEAR.

08fF +%Dﬁf7 w , 50 q0.5
- /m;
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B 3 354l MDH DEAE-Sepharose B F X B B #T 45 R
Fig. 3 Fraction of porcine MDH by DEAE-Sepharose
chromatography
2.3 Sephadex G75 it
ATHRIACEREHNERRBEEM B2 T

BEFXHdEnEB8AMNERRBAMBERPY X
BAEMERER, AR T —HEMNIFFRENY
Bl TFHEERMERREEMEHEL, FUERR
it Sephadex G75 & F KBk, b G R A 4
FiR.
0.40

~a- OD, T
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Fig. 4 Fraction of porcine MDH by G75-Sephadex chro-

matography '

2.4 ERBBEMPALER
BAXEFHIEFEORE, ERBRABEHY
A RME 1 iR,

£1 BLERBHEAMOLLER
Tab. 1 Purification of malate dehydrogenase

s R E®%/(U/mL) BEARFAE/mg HS?E/(U/;ng) AT Bl £/ %
R 11 601. 7 1173.04 9.89 100
70 % B BL 2 R HT 10 406. 8 390. 55 26. 64 2.69 89.6
90 % i B 4 2k 47 9 724.43 79. 42 122. 44 12.38 83.8
BFXHBEN 7779.2 7.755 1 003.12 101, 42 67.05
GT75 BEM it 6 728.5 5.587 1 204. 31 121.77 57.99

2.5 IEREAEFA SDS-PAGE ik 5 if
1855 F7 18 B & B W 4T SDS-PAGE 3k 43
.4 RE S,

. —

5 3FRMM WEA SDS-PAGE i ik B i
Fig.5 SDS-PAGE of MDH

MWES FAILLEL, ZE0EALENERR
REBEA LR EF. REFEEAREM
ATRBEMMIBENXRRA TNLMENH, ¥
RMBE AN S FREN 34 000, 5FX
W I AXE 5 F IR 68 000 AR ER/IHE KRS
RIEXRAZ BN, WU SR ELTRNELH
REMERBBEBEERIELNEANLEE,
HBAIEEBHEX S FRE RN 34 000,

2.6 M¥HRTR

2.6.1 ¥REBEGORSITFRAE RARK
Sephadex G75 (10 mm X 30 cm) K ) 3 S 56 i S K6
MM TRE. FEANGESFREEER
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MEBEEAR 23 300 ), EEEM(35000),0HE

(45 000 ), 4 1f ¥ (1 & £ (68 000) . £ EHFHA

#l 8 1 mg/mL M, &8 0.5 mL k#, A% 5
B ZE 280 nm L I 4 4 150, 3 SR 78 ok BB 1A
B Ve, fEihi Ve—logM Rkl & M 6 Fiim.
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Fig. 6 Standard curve of molecular weight
Rt E )R B8] Ve—logM RAEMI &Y -
= —148.97x+753.42 R?’=0.962 9
AHx JHX T HEBEXE log MiY b 3
ik Ve(mL) '
WHGERBBEAMEMNROZGT LERA
Ve, ARG MR Ve Ol 33.5 mL, fRASRHE M &
RGHBAHEX T FHEE R 68 000,
262 ¥REMEBHREZRAZ BB
£ HETMESTLUEN, £ pH 7.5 WEHT
¥RBEBEEMENNREREN 50 C, 40 CLHE
10 min{fj 7] 4R 55 80 % KRG 1% F1 . (H R 50 C 40 2 )
ERMmEH SR TR,
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Fig. 7 Effect of pH on the MDH activity
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Fig. 8 Effect of temperature of MDH
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Fig. 9 The stability ender different temperature ( pH
7.5) treated with potassium phosphate buffer

for 10 min
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2.6.4 KEHALEBTINERBRMEBHY
% g% 2 5f4,FeCl; ,CoCl, ,MnCl, X3 £ &
R EMA SR, W AgNO, f1 HeCl, X b BB

TR 3R B HIVEA .
£2 LAWREMREF MDH FiEX W
Tab,2 Effect of the compound and ion on MDH activity

wEw 0 e Y i wis
A 2.0 100  CuSO, 2.0 © 60

£EETF 2.0 100  AgNO, 2.0 0
MgCl, 2.0 97  HgClL 2.0 0
CaCl, 2.0 95 PCMB 0.1 1.5

Ba(OAc), 2.0 96 EDTA 5.0 100
FeCl; 2.0 101 NaF 2.0 100
CoCl, 2.0 102 NaN, 2.0 95

MnCl, 2.0 102 SDS 0.05% 20
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SZARARREBLOERBRB AN ELER
#ifk Jr ik, 18 3 — % % 5 W %R, B 44k R 49 MDH
BBRAKRTIZHE B O-XRIK . BOERE

Bitt—>DEAE Sepharose F.F. B ¥R #it EH—
Sephadex G75 R T k. VAL T ¥ 3k, #1749
HHALR, B % MDH BB £ ATk 57.99%. H
H— 3 % B R B A& AT R 5T, L BGE pH R 8, B
iE R B K 50 TP,

H—-FRUATEBRR, AEERELCERR
BERBHAE T, SR ABESNEANTH.
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