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Purification and Characterization of Mitochondrial Malate Dehydrogenase

during Ovarian Developmentin Aedes aegupti L.
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ABSTRACT Malate dehydrogenase m the mosquitc ovary after a blood meal Aedes aegyph. was purified and

bt

J

characterized. MDH punfication steps involved DEAE-Sepharcse, S-Sepharose and Cibacren blue
affinity chromatography. The putified MDH was 70,000 daltons in molecular weight and was a
homodimer consisting of two identical subunits. Optimal activity of purified MDH was obtained pH
9.0-9.2 in malate-oxaloacetate reaction and pH 9.8-10.2, in oxaloactate-malate reaction. With malate
as substrate, purified miochondnal MDH (1.28x10~* M) had lower Km value than cytoplasmic
MDH (892107 M). MDH activity was inhibited by citrate, a-ketoglutarate, and ATP. Inhibition
of MDH activity by ATP and citrate was less in malate-oxaloacetate reaction and in oxaloacetate-
malate reaction. MDH activity was completely inhibited by ATP in oxaloacetate-malate reaction and
not inhibited by citrate in malate-oxaloacetate reaction. Temporal activity change of MDH is similar
to that of isocitrate dehydrogenase in the ovary after blood feeding: their activities in the ovary
began to rise at 18 hours after a blood meal, and reached at the maximal level at 48 hours,

KEY WORDS Fat body, Aedes aegypt, nutochondrial malate dehydmgenase,'substrate, chromatog-
raphy

o171 Aedes aegypti®] ‘F/34:33 o) A A2 EPE malate dehydrogenase(l -malate, NAD™" oxidore-
ductase, EC 1.1 1.37, MDH)S DEAE-Sepharose, Sulphonyl-Sepharose, Cibacron 3FGA affinity chro-
matography & o] &3l Bl A5l 2 548 2ASHET AR 70,000 dalton F =9 dimer
ez o] 9lor #H#A pHe malate-oxaloacetate -3 A= pH9.0~-9.2, oxaloacetate-malate
uk2 oAl pH38~1029]21tk FAFP MDHE mitochondrias)] $121811 glan 722 malates]
3 Kmre] 4% 1.29x107* M, oxaloacetates)] ©f § KmZt-2 6.58x 107" M, NAD] g Kmak2
0761072 Mo NADHY i3l Km#ke 38X107% MZ Heolx gler] Zzhe] 7|2 ogh A
MEAFL Bolaz gk 71 g Km@e Bidgo =z ¥2]3 DEAE-sepharosec] S3t8 H#z
MDH< 8123 Z 3 malateol] ©]3 Kmo] 892x10732.3 AP3gl Zo] 5 wHoln glelitt &k A
MDH= citrate, o-ketoglutarate, ATP 52] thAREe o]dle] A&z 8-S @gich ATP 3 citrated]
9)E MDH #-4= Ad= oxaloacetate-malated-2-¢j] 4] HtlH= malate-oxaloacetate ¥F2-o]A] & o
olutt). Oxaloacetate-malate WF2e] -4 ATPo)] 2]5le] A3)2M80] gals] Yejyko ™ malate-oxa-
loacetateWh-&- o] A = citrates] 2|5}e] A&FE-0] doj}A] @Yot 8 & A= MDHE w4
TAEY FH F daolA 1843 diRE Fa=rt veht 4BAE o F Hu FA R} FAFEH
TCAZ| 59 socitrate dehydrogenase] A4 waalfolAe] B4% walr} MDHe wa} kil 29kt

HA ] AWA|, Aedes aegupti, mitochondral malate dehydrogenase, 7] HEZnpE 1]
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Fig. 1. Chromatographic purification of Aedes aeguph
ovarian mitochondrial MDH (A) DEAE-Sepharase ion
exchange chromatography, (B) S-Sepharcse ion excha-
nge chromatography, (C) Cibacron blue Sepharase affi-
nity chromatography.
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Table 1. Purification procedure of michondrial MDH from Aedes aegypti ovary

" Total activity Total Specific achwty Yield Punification
(umole NADHmin)  proteinfmg) (umole NADH/min/mg) {%) fold
Crude extract 841 0.175 100 1
DEAE-Sepharose(YM-10) 78.2 (1867 93 4095
S-Seppharose(YM-10) a7 7.58 796 4331
Affinity{Cibacron) 5844 0.395 69483 64 394 29
g
c
g
2
02 04 06 ) 1
Relative mebility
A MB C‘ Fig. 3. Determination of molecular weight of Aedes

Fig. 2. Davis-polyacrylamide gel electrophoresis of pu-
tified MDH, A) Coomassie staining, B) Speatfic staining,
C) Specific staining protein extracted from mitochond-
fal fraction in Aedes aegupfi ovary.

2 malate-oxaloacetate #H-5-21 #-¢- pH 9.8 10.2
Abo]GrHFig 4). AAE MDHE 20~45°CodAe
HlmA QkAEtR e 60°Coll M= Al AT mhal
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% J[EAH
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4% 4945 IS A48k Lineweaver-
Burk plot& ¥HE®! Grapher progam&2 A28
243t Ztzte] Kmahd olzlezyd 8ot
(Table 2). &€ & M54 449 MDH2 7%
DEAE-Sepharoses] &% cytoplasmic MDHE.T}
53] malated] t¥ Km gho] 423 & 3& =

aegypt ovarian mitochondrial malate dehydrogenase
subuntt by SDS polyacylamide gel electrophoresis,
Lane A Molecular size standards were as follows 1:
Phosphorylase b(94KD), 2: Bovine Serum Albumin{67
KD), 3: Ovalbumin{d3KD), 4: Carbonic Anhydrase {30
KD), 5: Soybean Trypsin inhibitar(20.1KD), 6. Lactalbu-
min(14.4KDY); Lane B: Puiified Aedes gegypti ovanan
mitochondrial malate dehydrogenase,

+ AT ¥E OAAY HEeE F BHasie Km
WL AolE Holx] Foith Malated] A% T8 3
A== mitochondrial MDHe) A 2] Kmgt B} oy-
toplasmic MDH2] Kmgkel <F 70u) Ao zjeo)&
Holn s} o)k @4e WHA%A malater}
OAAS F@s]olol dHe Aeld Fale] dejim
VFE GAEm gk DAAZS Zhz) 658X 1074
Ms} 868X 10 Moz ¥ o]z} gtk NADHS
Kmil2 Z=2t 076 x1073M1 204107 MolH
NAD2| 49-%= Z4z} 38X107° M3} 92x10-3Me)
e nedck
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chondrial MDH. The results are expressed as meant
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HE MDHE OAAL NADHe| glsle] #]& A
Zeg Holx $lo™(Bemstein et al 1978) ma-
latel} NADd] oJalAe 3523 o 2% 2382
Holxm g1A= gkech @4 HAE MDHE malate,
OAA, NADH, NAD7 ¢ digte] &= A E4E
Br} Table 32 zt 71dd g Kigh{#E@z 24
xe] 1/2¢] 5 71dex)elth

Table 2. Kms of mitochondrial MDH and cytoplas-
mic MDH in Aedes negypti for different substrates

Mitochondrial Cytoplasmic
Substrates MDH MDH
Oxaloacetate 658X 10°M 868x10'M
Malate 120x10°M B8.92xX10°M
NADH 076x10°M 204108 M
NAD 3R0%10°M 920x10°M

Data was obtained using Lineweaver-Burk plots.

Table 3. Subsirate inhibition{Ki) of mitochondrial
MDH in Aedes aegypti

Substrates Malate dehydrogenase
Oxaloacetate 31.0 mM
Malate 270 mM
NADH 125 mM
NAD 61 mM

5. Citrate, ATP o-ketoglutaratedl] 2|8 §4dT
45}

Citrated] 7% malate-oxaloacetate HH-5-] 910] A
B rdHE $xe] Wil dFE FA Fia
gl9l o} oxaloacetate-malate WHEel 2lolAl= cit-
rated] FEst HVERE FAE oA @A o] oo
e} ATPe] A8E oxaloacetate-malate ¥H-E-of) A
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Fig. 7. MDH and IDH activities of Aedes aegypti fe-
males in different tissues after blood feeding;, whole
body (M), fat body (@); ovary ().
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