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Studies on Glyceraldehyde 3-Phosphate Dehydrogenase from Kokanee
Muscle-1. Extraction Studies and Purification of the Enzyme

Toshio Naxar*, Yoshinori Mivamoro* and Takeshi SHrsaTa*

Abstract

The extraction properties of . glyceraldehyde 3-phosphate dehydrogenase
(GPDH) from the kokanee muscle were studied and its purification was carried
out. The results are summarized as follows:

1. When the muscle GPDH was extracted with distilled water as an extrac-
tion medium, the total extractable activities varied with the volume of that
extraction medium. When the extraction volume increased, the extractable
activitios decreased. Such an effect’ was more remarkable in the case of
GPDH extraction than in that of aldolase.

2. When the muscle GPDH was extracted with a KCl solution of various
concentration, the higher that KCl concentration - was, the more extractable
the activities were. The extractable activities became constant at above 0.15
M KCl concentration.

3. According to the above results, the purification methods of the muscle
GPDH were proposed. In one such method, the muscle was washed with a
sevenfold volume of distilled water and the residues were extracted with 0.15
M KOl solution. The protein precipitated between 75 and 90% saturated
ammonium sulfate was collected and was solved in 5§ mM Tris-HCl containing
1 mM EDTA and 1 mM 2-MSH. Crystallizations were repeated at pH 8.0.

4. The muscle GPDH was not extracted in the distilled-water washing
fraction but extracted in the salt extract fraction and purified easily with
ammonium sulfate fractionation only. The crystalline enzyme is homogeneous
with disc electrophoresis.
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(phosphorylating) : 1,2,1,12,] (LA GPDH tBf3) ZMEERTEELRBLRL T2, ¥
S, BRD LY THOLWENSI AL TEYR, LrL, BRECEWTIRLS 2, Fa1v
HAD, =2O= R, 259 TTAHENBEI ATV, FERCHTIHEYTHCH LM
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KL THDLT, REHNFORERRLALHRIR TRV, FHbR L 2 < 2 OERY L WL
BHRLE L=k ¥ ~ RBCBIRT 2 BROBE L A OEBIICET AR R LR oo, BILA
WERTRAA GPDH OBM L <A RS h EBLAAVORL, EHFT5S, SERTREN
MO0 ACELCBEHRV AP EITHZ L2 BEL T3, ZOXRBOERRL LT, Bl

CEOWR, BRCEEOREN, MEH, ERLHSIOCEOMOBBRTOFENEL O D,
FELREBRERMCAET 5 REOETEBEY, XL LAY TBTRNTAE LA &
LT, AEROMELHEMCHEL, HaR2E X 5 LRA,

DD BEDI0, TOHE—H L L TABROEMEYRN Lz, v 9+%K GPDH o—&il,
TABREBEC ARG L TWT, FOMBIA 4 VERECRKET D LABEIAT L 59,
RHELCRABRBEOBREROEROREDORE, GPDH EMA 0.3M =v = » + & 0,15 MKCLEH#&
TELHEET B, MOMBERBRICITEOENTC ERHELTVWBD, b 2 < AGKAGPDH
ERCTHRARLEBHIHEE SRS 5OT, FAERYHABELATCESLTVWSL0L, &8
LT Elio $ 02 KBl QIR L < T2 70, T F20MMBAREL, DWTER Y
Tleotco XDRER, 74 A7 BRKENETH—7; GPDH 2 BINETB LR DT CIkiET 5,

X 8 5 &

B¥E: v 2= (Oncorhynchus nerka) At¥E X% TSR IBOBMAY AL, BE
&R, BB L THES M —20°C CREL - BSEHIAAER L,

AR OER: 7oA HBBIC SV T 10% b ) 7 e AR CIER X2, EOOBE, BE
BARCHAKL, Eavy MERI DB LI, BEMEAEC L UTHOET AT $ v (Miles B)
R,

BEORAE: GPDHi AdamE'®, 7 4 F 5~ [fructose-1, 6-diphosphate: D-glyceraldehyde-
3-phosphate lIyase, 4, 1, 2, 13] (L\F ALD ¢B&3) 1% Rackerfz!D 225 % # Deldriick 3121 X
THIEL fc, GPDH DOFEREME B ERERIR - -,

BRGSLER

HHEREORE GPDH & {i oMl REER & ORIMMAHEET 5 = L AT BE X h TV 5D
T, HOMBEABRONEL LT ALD 2V CHHEORN = o7, BEGRYAREC
MWL.ﬁﬁLtlmM}ﬁﬂAdezmmH*@H7ﬁ)&ﬂﬁﬁkb1,§§%mir,Zﬁﬁ
ﬁ#WMLkOﬁE%ta4b?mEL.LBK@%tAW(i,%(mmiﬁﬁ,ﬁszﬁﬁ%
WELZ, ZORRYBMLICR L, R1ickss, RNEBCHL CTHEKOLRLAX T2,
BIAW KR, BALDEY, # GPDH B -Fh b B35, ZHBREFHATROERE/HR
ShDIDEBRHRIVINILR B LD TH A5 LELLRD, AbK, Bl AL BB ALD B
THBRYT U XY RL, HREERELT ~MEBOMBECBRALL D, LTRAE T
6©mﬁb.@cwnHﬁﬁmﬁxﬁﬁE@f,@i&ﬁk%mﬁzﬁwéhf.Au3xbhﬁﬁﬁ
HrE - LBbh s, HichbREL 70 LT, Mllshs GPDH »%& GPDH & 5% L)
TT, BEALHBEIRARWE EPRALRICE ST,

KGl g0 o1, 1mM EDTA-1mM 2-MSH %4%r KCl Z# %\, KCI WD
&ﬁirmwéhamtaw<i,%Gm}nﬁéx;UﬁAunﬁi&wiLtommﬁi&u
érm%abzﬁﬁﬁ#mwb%oﬁ%&mzm%btcﬁtaw<ﬁ,mmmHﬁﬁn;U

* 2-MSH: p-Mercaptoethanol
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Fig. 1. Effect of amount of medium on extraction of kokanee muscle.
(0—o) protein content; (e—e) D-glyceraldehyde 3-phosphate dehydrogenase activity;
(x—x) aldolase activity;

Relative amount and relative activity (%%)

KCI  Molarity

Fig. 2. Effect of KCl molarity on extraction of kokanee muscle.
{(o—o) protein content; (+—e) D-glyceraldehyde 3-phosphate dehydrogenase activity;
(x—x) aldolase activity;

BALDIEM L & e U g 2R L, KCHBENE s LHEENEAR L, chiziAEl

BOEEBHRLELDNS, KCl #4% 2\ 2 212 GPDH itk L ALDERIZIR LA LEDHRT,
0.15M % THMS ¥ 5 & MG & IEEBACHENL 72, 0.15M 55 0.3M ¥ Tl AEK &, 8
GPDH &tk L 0% ALD EHiIEF—ETH b, 0,15M KCl BECHR+bPOMHL 5 5 GPDH
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Fig. 3. Photograph of the csta]line kokanee muscle ﬁ-glyceraldehyde 3-phosphate
dehydrogenase. (< 600)

RETHHIND Z EAWBMAKE s 0,3N LI ETRBIAEgECAE MBI s0T, “h
B EEESERL oo T,

P GPDH Q& L Eo#ER2b, BHIE Lol < #RA ST, HHThoml X
15 % 4 GPDH Zii 3570, ROGIETHIE ¥R 2/ o7, HiAMBY (G00g) & 7T{EED
1mM EDTA-1mM 2-MSH (pH7.0) T54MHEHEL, #EAL, B5hikEs 30 1mM
EDTA-1mM 2-MSH %% 0.156M KC1 (pH7,0) < 1 RpfEfism b U, Mg L, FBw %
Osborne JEiC X W% 709 fIRNC L ZREIMIE L 7D b T 4 b THE IR L i, 864k
SHOREMMMZ L INA T, 95% ML L, —HREIEL %, Zh% 20000 xg T30 EE AL T2
AT DB A, - OWE%A 100ml & EDTA & 2-MSH %% 1mM £<3p 5mM b ) &~
HERRER (PH7.6) @@L, FEOMBCER ANz 7, 4 Uil 20000 xg T 304z
ODOEL, IM MY =& —17 3T pHB 0 wwifl#k Ui, bt L ooz amas TREMEL
foo —HE, SHiROFESHDECic, SbIFERACHE LML T, ToriER b3, —AR%E,
20000 < g T 60 Bl O EEL , MERICTS ML 48 < D Az Lic, 0 FEELARK 3R L,
M7l GPDH o#fdh{bicit 2-MSH ETIZ/ Y, b 2 <208 2-MSH #%inx /otF
EFRL LI o, ChBLDOREBRO—FAE 1iIc ¥ Lo, & GPDH EM I EHEES
90~959, KEIFETIT 5~10%mH S htc, WEHEMIDES DS H 10~15 {HEhoic, Hik
PR T 80~%0unit/mg TH o7z, FREIMGAAEL 022 T2 LC X D7 1« 2 7 BKIKEIHYCBL
—Z it ot (K4ABH) , BEROIRIMAERICK L T 0,2% TH -7,

TAREIAE AREELZEIbECHBETALDIC, F4 2 2ABRKIICL D LAE L B2
WUt KUEEES, fhHES, 70~95% BfafitlEs s L O 2 R0 K ES % 1 mM
EDTA-1mM 2-MSH (pH7.0) &M L, 6% OSEEH» v #HWTF 1 A2 BRIKEN 21T - 700 F
OFEREE AR L foe KRG, fEEORMHEG TS  DicAE L AV FaiR & hicor
MU, ERHESOAEL A PO ) 57, GPDHIZHEMT 53y FizihEbder L - </
ELt, SOIHMEHBEI XY GPDH LIS D.<v FItiikL, AR5 2 LB bl
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Table 1. Summary of procedure for isolation of the kokanee muscle
D-glyceraldehyde 3-phosphate dehydrogenase.

Total protein Total activity* Yield Specific
Procedure (unit) (%) activity
(2) (%) o (unit/mg)
Distilled
e g 10.7 51.0 22000 9.0 2.0
KCI solution
i i 10.3 49.0 226000 91.0 22.0
700,
(NH,),S0, sup. 3.92 15.3 105000 79.2 60.0
70-959,
(NH,)280, ppt. 2.45 1.7 195000 79.2 80.0
Crystallization 2,02 !‘ 9.1 194000 79.0 91.0
* Total activity was the sum of activities in distilled water washing and KCl extract-
Yy g
fraction.
A

Fig. 4. Disce electrophoresis of the kokanee muscle D-glyceraldehyde 3-phosphate
dehydrognease.

A) purified D-glyceraldehyde 3-phosphate dehydrognease; Gel concentration was
7.5%.

B) distilled water-washing; C) KCl solution extract; D) 70-959, (NH,),S0, ppt.;
E) distilled water extract. In B)-E) Gel concentration was 6.09. Protein was
stained by amidoblack. The second band (Ne. 2) corresponded to that of the D-
glyceraldehyde 3-phosphate dehydrogenase.

= Toe FIRGEEEIL 0L GPDH M3 57 A8 A v FIRH S e o 7o,

PED#ERL D, ARGy v SCFIR SR TOAREROMBEC S BB L, W oho
HMand s EBbh b, TiabbAMBKEHAREEL A QS L Tv-5 GPDHE2# T2 = &
MTE, HHWREL 2 TOGPDHAMI T2 2 LT &5, IR S FA L, 2, Kikkd

— 205 —



& K K B % ® 2602). 1975
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1. BRISVEATATE Y -3- V) vEBKRERS LOHA7 LV F 5 — kil T 58, wHi
WEIZ Y - TRRIEENEF L. Thbb, BHEEY ARSI TH LM IhsEESRIREIL, %
CRIHBIELWI L,

2, MHEAY KCIFEK E L TR A DRE THIET 5 L, KCRBEARINT A Lichi-T, X
hAMEE ML, 0. 15ME ETCR—EC -,

3, LEOREENSTARL ) OABROBMEYER L, Thbb, URE THEEOKTHEL,
FOEEND 0,15 MKCl SR TR L, 70~9.5% MAIMRCIHET A AES2ED, Uk
1 mM EDTA-1mM 2-MSH #.% < 1 5mM F ) A — S ERCEM L, pHS OCRIGIEE O,
2T L THEHL .

4, F4A7BRKENEC Y Y, FERIKERESCEDSY, EhHECERMCHB SR,
WEROEC Y > TERBCHER IR D Z LALLM T,
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