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ABSTRACT

Two allelotypes of sMDH variation, namely A and B type, are known in
the dark chub, Zacco temmincki.

We attempted to clarify their probable functional enzymatic difference with
temperature change. Two types of sMDH were purified separately by successive
chromatography on DEAE-cellulose and blue 2-Sepharcse affinity columns,
and their enzymatic activities to temperature change were measured.

Qu of Vi and Voo /K., were significantly different between two tyres,
i.e. A type being higher in Qo values than B type.

Based on the result it is assumed that A type may be more sensitive to

temperature change than B type.
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sMDHE= 62 polyacrylamide slab gel9- o] 83 Davis-PAGEe] A = Fig. 1¢]4] R uls}

Fig. 1. Davis-PAGE patterns of crude muscle extract from
Zacco temmincki that represent two different types of sMDH
isozyme; A(left) and B(right) types were collected at
Uljin and Kapyung, respectively. The gel was stained with
MDH-specific substrate.
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.Fig. 2. Chromatogram of crude muscle extract from B type Z. temmincki on blue 2-
Sepharose affinity column (1.5x5cm). The MDH fraction was eluted with 50mM Tris-
HCI buffer, pH 7.2, containing 0.8mM NADH.
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Fig. 3. Rechromatographic elution profile of the MDH fraction [rom blue 2-Sepharose
affinity chromatography on DEAE-cellulose column (4.5x5, 0cm). The inserted photo-
graph showed seperated isozyme subtypes, BSS and BMM which had been eluted at
peak II and peak IV, respectively.
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Fig. 4. DEAE-cellulose chromatography (4.5%5.0cm) of crude muscle extract from A
type Z. temmincki. The isolated subtypes (AS’S’ and AMM) were appeared at peak
1I and IV, respectively.
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Fig. 5. The chromatography of peak 1I(left) and peak IV (right) from Fig. 4 on blue
2-Sepharose affinity column (1.5x5. 0cm). Each fraction was eluted with 0.8mM NADH
in 50mM TrisHCl buffer, pH 7.2, and also identified as AS'S’ and AMM isozyme
subtypes alter 6% Davis-PAGE (inserted photo).
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Table 1. Vuax and apparent K, values at each reaction temperature for oxidative reaction of
NADH of A type isozyme subtypes, AS'S’ and AMM.

Temp. AMM AS'S
O Vimax (units) Kan(x1079) Vmax (units) K (%1079
5 242,23 2.72 10. 90 9. 26
10 590. 45 3.07 30,21 1.65
15 852, 07 1.01 36. 07 107
20 1,272.13 5.51 53.22 1.47
25 1, 804. 00 4.58 63. 36 0.95
30 1, 688. 42 443 103. 27 2.33

Table 2. Vy..x and apparent K., values at each reaction temperature for oxidative reaction of
NADH of B type isozyme subtypes, BSS and BMM.

Temp. BMM BSS
O VawCunits)  Ka(x10%)  Venits)  Ka(x1009)
5 635. 62 2.19 717.03 2.30
10 862. 27 1.91 845.75 2.91
15 969. 81 1.09 704. 66 1.91
20 1,307. 95 1.39 790. 26 1.89
25 2,612.51 2.63 2,648. 12 5.34
1

30 4,639. 42 4.50 1,796. 51 .98

Table 3. Qi values for given temperature range of the isolated isozyme subtypes.

Qo ‘A’ Type ‘B Type
Gy AMM © ASS BMM  BSS
5~10 5.94 7.68 L. 18 1.84
10~15 2.08 1.43 0.69 1.13
15~20 2.23 2.18 1.26 1.82
20~25 2.01 1.19 3.99 11. 236
25~30 0.88 2,66 3.15 0.68
5~30% 2.73 2.46 2.22 1.92

2 Qo values of AMM and BMM isozyme subtypes were at the reaction temperature range of 5~
25°C.
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Fig. 6. The effect of reaction temperature on
Vmax for oxidative reaction of NADH of A type
isozyme subtypes, AS’S’ and AMM.

Fig. 7. The effect of reaction temperature on
Vmax for oxidative reaction of NADH of B type
isozyme subtypes, BSS and BMM.

MDH¢} 7 $-ofl &. LDH9} w}37bA &2 uk-8-%41 9 histidine %47]7 }- ZFE A
o F8% o9& slx 9= 7 (Foster and Harrison, 1974) 0% Bo} A»] & ulg) e
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77} 5°C~25°CF kel Al 2,46 2 2.730% £3 F7to] 4 BSS @ BMMS| 1.92 9 2,22
wep il S0 Quikd MEhiglen], ofdld Aok JRsw Table 4904 wi vio}
ol Ad subtypwu o] (AS'S-AMM) i B subtypezte] o] (BSS-BMM)E A
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Fig. 9. The relationship between Vigux/Kn
value and reaction temperature for oxidative
reaction of NADH of each isozyme subtypes,

AS'S’, AMM, BSS and BMM.

Fig. 8. The relationship between apparent K,
and reaction temperature for oxidative reaction
of NADH of each isozyme subtypes, AS'S,
AMM, BSS and BMM.

Table 4. Difference in Qio of Vimax and Vmax/Km for temperature range divided by 5°C among
the isolated isozyme subtypes.

Q10 Of Vmax ‘A’ Type ‘Bs Type
Q1o of Viax/Knm AMM AS'S BMM BSS
A type AMM — 1.364:0.74 2.2611.33 2.981:3.43
AS’S’ 0.93:-0.80 — 2.29:+2. 26 3.7143.76
B Type BMM 1.3841.08 0.99+1.07 - 2.28+2.59
BSS 1.65+1.35 1.824-1. 06 1.31:+0.92 —

The difference and standard deviation Werehcramlcwu»l;tved by the follvowing formula;

_ IXi—Yil .. IDi-DI
D= and Spre S
] e el v, o]l gt Ao]rh o] E isozymeo] F

subtypee] L1 ol glef 4 o]

SR Al A ot qlabs] i Ao g,

gk Powers and Place(1978) ¥ Hoffman(1981) %& &4%9 #lsts A Ao 9w
Al Al o)o g ARy AFEA Vie/Kn 38 AL wh glon], o] 7o ox
RN
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