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Studies on D—Clyceréldehyde-3—phosphate Dehydrogenase
from Kokanee Muscle-1I:

The effect of pH on the enzyme activity

Yoshinori MivamoTo and Takeshi SHIBATA

Abstract

The effect of pH on the activity of the D-glyceraldehyde-3-phosphate
dehydrogenase (GPDH) from kokanee muscle was studied. The results are
summarized as follows: .

1. The optimum pH of the kokanee muscle GPDH was in the range of 8.0 to 8.5
and was identical with that of the rabbit muscle GPDH. The two activities
of the kokanee muscle GPDH and rabbit muscle GPDH decreased similarly,
when pH became acidic.

2. The kokanee muscle GPDH and the rabbit muscle GPDH were stable in
the pH range of 6-10 and 6-9, respectively.

3. At the optimum pH, the Michaelis constants for 3-phosphoglycerate of
the kokanee muscle GPDH was 1.1 mM and was higher than that of the rabbit
muscle one.

4. At lower pH, the affinities for substrate of the kokanee and rabbit muscle
GPDH diminished similarly. Decreases in their activities at lower pH were
not due to the pH instability of the enzymes. This suggests that the active
site of the kokanee muscle GPDH was different than that of the rabbit enzyme.
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*  Je¥EE ARk B A Y k82 (Laboratory of Biochemisiry, Fisheries, Hokkaido University.)
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Fig. 1. Optimum pH of glyceraldehyde-3-phosphate dehydrogenases of kokanee and
rabbit muscle.

The buffer was 50 mM triethanolamine-HCl containing 5 mM EDTA and 3.3 mM
2- mercaptoethanol. Incubation was carried out at 25°C for 10 min.
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Fig. 2. The pH stability of rabbit muscle glyceraldehyde-3-phosphate dehydrogenase.
The protein concentration was 36.8 ug/ml of incubation solution. Each incuba-
tion buffer contained 1 mM EDTA and 1 mM 2-mercaptoehtanol. The buffers were:
pH 4.0, lactate buffer; pH 5.0, acetate buffer; pH 6.0, citrate buffer; pH 7.0, phosphate
buffer; pH 8.0, triethanolamine buffer; pH 9.0, aminoethylpropanediol buffer; pH 10,
glycine buffer; pH 11.5, phosphate buffer. Incubation and assay of activity were
carried out at 25°C.
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Fig. 3. The pH stability of kokanee muscle glyceraldehyde-3-phosphate dehydrogenase.
The protein concentration was 37.6 ug/ml of incubation solution. Other conditions
were the same as in Fig. 2.
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BEFEONE: BREMEIT Adam B 2 X 5 THEL 12,

B¥: HETHB3- 5257V Y oBY Y it e sy, HEEEONADHIZA Y = 20
BN, ATP BIOHBBRTH 5BRE XSS ) ) VBY F — @<~ Y v ~ MR HRAL 12,

REBERSIVER

FEH pH: HEBRORLRERLBEOIEL, »>ODIzkE% 15mM EDTA 510 10mM 2-
MSH* %&¢tr 0,15M MY = &/ — b7 3 EBEHGCTRMRL 72, ¢ ORESEIR» FISER RN L &4
PRREL 77, 3.3mM EDTA & 3,3mM 2-MSH 2 &% 50mM b Yt/ —7 ¢ VBB AL L
7245 pH OEMBIERT, 25°C T6 QRS IRI. ZOBRPHLILRL2, M10BRICL 5 &,
FEFpH e A2 XBLEVYFE it pHB, 0~8.51dh b, MEEEOZERRAD SN 5T,

UL, 9% GPDH Tiz pH7.5 ATOBRERITEL  IHEMET 352013, € 4~ 2 GPDH
Ti2 pH6,5TH 60% LA EDEREZAFEL, KA EEHETH B ohish o1z, 74 ¥ GPDH itk
UBLDE 5 sBERNTOEEETIE, YRl 75 e K-3-9 L NAD % R L 12 KSR &

* 2-MSH:2-mercaptoethanol
—150—



HA-EH: ©AY2BRTYATALFE F-3-0 vElikssaesk-I1

S/ V

L L ¢ L 1 4 1 1 e L

6 8
S : 3-PGA (mM)
Fig. 4. 8-S/V plot of glyceraldehyde-8-phosphate dehydrogenases of kokanee and rabbit
muscle at pH 8.0.
The activity was assayed in 50 mM triethanolamine buffer containing 5 mM EDTA
and 3.3 mM 2-mercaptoethanol at 25°C. (o) kokanee, () rabbit.
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—151 —



d K Kk 2E & #292). 1978.

1 A 1 1 [ i 1

-6 -4 -2 [?) ] 4 6 8 ) 12 19
S: 3-PGA (mM)

Fig. 5. S-8/V plot of glyceraldehyde-3-phosphate dehydrogenases of kokanee and rabbit
muscle at pH 6.5.

The activity was assayed in 50 mM triethanolamine-acetate buffer containing 5
mM EDTA and 3.3 mM 2-mercaptoethanol at 25°C. () kokanee, ( «) rabbit.
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Fig. 6. The effect of pH on Michaelis constants for glyceraldehyde-3-phosphate
dehydrogenases of kokanee and rabbit muscle.
pH 6.5, triethanolamine-acetate buffer; pH 7.0-8.5, triethanolamine-HCl buffer.

EBBIDURTF 4O EBE RLUTHENEIDRASHLTEY, UL X7 XTid pHE, 5~
7.5 RBOTHEY +1 THEOEHL, YHFTIE +2 Th H, TMHEOFHLOMEEREBCIIH
5 iENED LD, Chudt x< 2 GPDH » ¥ 4 ¥ GPDH & i3 & 12 BB ORBE R
ZriLEBbDTHS 5,

B 3|

1) vxvxGPDHOEEpH i18.0~8,5Tdhbh, v¥ ¥ GPDH FU TH 54, pHDET
I AEHOBWSIEOYF GPDH itk h /M3 o1,

2) vx<xGPDH it pH6~9 CTRETHbh, v ¥ ¥ GPDH Lk b &E/s pH B ED -T2, i
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