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Glucose-6-Phosphate Dehydrogenase in Rabbit Ovary

Takashi IsHiKAWA
Department of Obstetrics and Gynecology, Toho University School of Medicine, Tokyo

B UM & b, Pentose phosphate cycle D@ T4 5 Glucose-6-phosphate dehydrogenase %> 27,5'-
ADP-Sepharose 4B 1z X % Affinity chromatography % F\~C, 20Hf « B5A2 34, wOBRBEEL.

1. FREIPE o G6P-DH EERIEM X, IEEIERF 38.145.4mU/mg. protein, #£4% 20H B ¢ 128.7+29.0
mU/mg. protein » fE4R20 H B (X IRIEYRAFIC HoTHI3. 5% D BRI M A 7R L.

2. DNEOMBHE A 27,5 -ADP-Sepharose 4B = X % Affinity chromatography CRHI32 L, EIR I hic
5 bR SFEREEDOE DI B T, REM ) OBFRIEET, GOP-DH 13600£5, 6PG-DH [32006% 1%
BWIh, B—BETEY D, ThLOBROBECIHEGDLFREEL NS,

3. #EELZhic G6P-DH o Michaelis FEHx, 5.8x107°, M6PG-DH X 2.8X107* MThotc.

4. Z=3 pH 3 G6P-DH »% pH 7.8, 6PG-DH 2% pH 7.2 %75k Lt

5. il iic GEP-DH % Polyacryl amid gel disc B&MKEILFTH &, JIMIL 4 ROBICHHE L. 7
FROTFE T DT BT IAL 8 A DM, ARIMARL 2 ARDHFCHWEL, %« OBEFREND D & LATB S hi.

Synopsis Glucose-6-phosphate dehydrogenase (G6P-DH) and 6-phosphogluconic acid dehydrogenase (6PG-
DH) are key enzymes of pentose phosphate cycle, by which NADP is reduced into NADPH, necessary for
synthesis of steroid hormone. We have found that G6P-DH activity of ovary in pregnant rabbit was about
3.5 times higher than that in non-pregnant rabbits. And then we carried out isolation of the NADP
dependent enzymes by using affinity chromatography. The crude extract (500 mg of ovary in post coitum
20 days rabbit) was diluted with 0.1 M Tris-HCl buffer, pH 7.6 contained 5 mM EDTA and ! mM
mercaptoethanol, and applied to a column (0.8X30 cm) containing 2’,5'-ADP-Sepharose 4B. Elution
of bound enzymes was achieved by addition of NADP, 0.1 mM and 5 mM, respectively. Bound enzymes
were found to consist of only two NADP dependent enzymes; G6P-DH was eluted by application of 0.1 mM
NADP and 6PG-DH by application of 5 mM NADP. The Km value was 5.8 x 10-5M for G6P-DH and
28x107*M for 6PG-DH. Optimum pH was 7.8 for G6P-DH and 7.2 for 6PG-DH. By disc electro-
phoresis the isozyme of G6P-DH was separated into 4 bands in the ovary, 3 bands in liver and 2 bands
in the red:blood cells, which were treated with same affinity chromatography. There was no difference in
ovary between pregnant and non-pregnant rabbits. Thus, GEP-DH seems to have organspecificity.
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OWTHRE Lk & A, FERFKEIIE © G6P-DH
FERIEMEY, FEIEIRFFIC LB L, #9355 OFFR
EEERRDI Lhh, KEROWE S I OER
BLEIB2 AL L, T0 BB & UTIERER
RIONE Ay, 2/, 5-ADP-Sepharose 4B = I %
Affinity chromatography® 1 X », G6P-DH L7
JREE D VEREIR B\ TR O SIS & il 3 2 BER
TH % 6-phosphogluconate dehydrogenase (6PG-
DH ZB&3) OoHE - Bl a2 AT,
EBRA &

D #E

3 ML, RIER T & BRpE U7 3kg BTEE © HAREE
HEORAMER R OINE & BARACH20H H o FfE
FKRIPEAHR L.

2) AR oL

HARZEI20H B DIEPEFE 1 thiopental RRfE:
%, BEIE UCOPBARH Ui, FRELCkiE LT
B, FEWTe &% BRET 570 ImM mercap-
toethanol, 5mM EDTA %&¢e Tris-HCl #ZHE%
(pH 7.6) T+l Lic. F0%BK 1 off
< 100mg DIIEBERE X LT, 1ml OFIET
EREBEERY ML, KELDD, TRV T
ABL potter Fl kL 5 4 9 —T1,200Ef5T 2 4
MlrerrA4 XL, £0#%0°C, 12,000rpm, 20
SEEEEECG Lie, 85 e BiE 2 HEEEHL No.
T CEBL, ColEREIIEEMEKE L, T
—MrEAE, BREEOWECEE L.

3) 2', 5’-ADP-Sepharose 4B 12 X % ¥FEHL

M HWE 4ml % LEERRER T4 ECmR Lic
D, 2.5¢g D2, 5'-ADP-Sepharose 4B % -2x7:
75 a (0.8x30cm) (i LAk, MR
e, FLMBIKSERSE (LDH L3 7x & il
s nion,  LEEERE 1 FRI8ml oy
T L, 2ml FO5@EEIR Lic. 2 oBEbhics
AE O LicERE - LDH BEREEREIE L,
LDH BEREMEOHR LR LIE, FOr T4
g ShT\% NADP {KiF o BER 2 I S ¢
572%0.1mM NADP %4ty FEtigfEwg 30ml %
W LT, G6P-DH %, RiCEEMERyC SmM NADP
B E IR X MBI LT 6PG-DH X nZh

HERE3LE4 5

1 Experimental procedures

Ovary

0.1M Tris-HCI buffer pH7.6
(1mM mercaptoethanol, 5mM EDTA)

Homogenate

Centrifuge
12,000rpm 0°C 20 min.

Residue Supernatant

4.0ml
add same buffer 12.0ml

2/, 5'~-ADP-Sepharose 4B column
column size : 0.8 x 30.0cm
flow rate: 18.0ml/h
fraction : 2.0ml/tube

Analysis
Total protein contents
Total LDH activity
Total G6P-DH activity
G6P-DH isoenzyme analysis
(PAG disc electrophoresis)
5. Total 6PG-DH activity

BN

X 2
(Sepharosed B)~— NH — ( CHy)—NH

S

HO— P —0Q —CH,

Lk
HO O
I
HO— P =0
¥

BHEE, 2ml FOOEER L. MIhbo
EBREIRIL 4 CDEIRT T 27, S L-&E
Wi % LT G6P-DH, 6PG-DH % k¢t LDH B#
RIEE EEEERIE L., RbBREEOE
DTAYE X D B i G6P-DH, 6PG-DH o\
CTZ# pH & Michaelis FEH D RE 21778\,

G6P-DH jZo\ T isoenzyme % 5 N5 72312
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Polyacryl amid gel (PAG &E-3) disc B HkED
Lo,

4) BEREMEOTE

G6P-DH E£#E G 3 Lohl-Waller Y 12 %
LS EPIE L. 3p0.Iml 2, 0.5mM Y =
%) — 7 3 VIEEWE 2.8m] (pH 7.5), 0.04M
G6P 0.05ml, 0.03M NADP 0.05ml % jj /I
LWL, NADP oDz bV =& ) — L7 3 viE
B AN RG2S E LT, 25°C, 340nm
IV A BIEE 2 JIE UBREEE R 2.

6PG-DH E£EiEM:T Wolfson et al. o
WCHEHLL, SUEI0.1ml, Tris-HCI £ (pH 7.5)
0.5ml, 1M MgSO, 0.05ml, 0.003M NADP »:
Ao7c 0.15M NaCl 0.1ml, 0.1M Cystein-HCI
0.1ml, 0.15M NaCl 0.6ml, 0.0I1M 6PG 0.1ml
%, 6PG ofth1c0.15M NaCl % A hi-iE
LW AR L 1LT25°C, 340nm kT 5 WNE
HE LIEEEZ RD .

LDH 3 Hill 25571 X b Jl%E L.

BRI EEA AL, AN THEb
L. :

FEEEIT Lowry et al. g% I CHIE L7,
5) PAG disc BEIKENT L % isoenzyme D4y
0 _

Affinity chromatography X b {85 - G6P-DH
D4yE% Ornstein-Davis o> polyacryl amid gel %
THE & LT disc BRykEE% T, G6P-DH
isoenzyme %38 U7c. FABHL50~100p1 % {HH

L, ¥ (0.5x8cm) 1AKYY 4mA OBBEHRT

WL, E#o47 A7 3 vicolic Brom Phe
enol Blue 2iFL4 L DRGREM % TBE) Lok
LOTHWKENSE T & Lic, BERPEII Y v 1 AY
n, IM Tris fE#¥E15ml, NADP 54M, G6P 0.01
mM, Nitro blue tetrazolium 8.54¢M, Phenazine
methosalfate 1.5p2M, 0.25M MgCl, 1 ml #{fH
L, EEMEPTITC, 15405 L300 MRt
frofe. B 7 BEERA T3040 AT ey, £ D
AT UCRAICRAE Ui, disc BAKEIC DU
CILIBBE D isoenzyme EXftL I® B0, FEK
I s TS ARMER Y X OB @ isoenzy-

H

n
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me [Z2WT HHME & R A, ITEIREFENK %
DRE & Bk O#R(E CHMER & L, 2/, 5-
ADP-Sepharose 4B = X A¥EE AT\, =
KUKE R 7ol FCBHIERREIR X £ L7
M XD, FROFRFER IR L, ZREKCHEM
X i-tt, FERED kT2, 5-ADP-Sepharose 4B
I X DA LT PAG disc BAKBRIT O,
Iy 2/, 5'-ADP-Sepharose 4B |} 7 » 1= Vv
— 3y v EE, GO6P disodium salt, Nicotin amid-

disc

dinuculeotid phospho disodium salt [3~<X— 1V v
— o« = VA A%E, 6-phospho gluconic Acid tris-
odium salt |3 F1YeHE3EH:, Hydroxy methyl Amino
methan % Sigma #HD 3 OEFEH L.

: EERER

1) IREERE @ 1% GO6P-DH EERTEN:
133 1 o<, [ER20H B T13128.74:29.0mU/
mg.p. T IEAEHRRF 38.145.4mU/mgepe iz [T
3.4 LR VEERIE AR LT,

# 1 G6P-DH activity extracts from ovary in rabbits
No. of
Group rabbits Ovary
Non-pregnant group 8 38.1*+ 5.4
20 day post coitum group 9 128.7+29.0
Mean+8.D. mU/mg. protein

2) MHihH %% 27, 5-ADP-Sepharose 4B 1= I
% Affinity chromatography T3 35 L 3 D
m<&ER, LDH 7 zo 2L, 7354
i FE I hT\wb NADP (KEFEDO R e hth
BYBEHC S S 5 &, G6P-DH ¥ 5 4 No. 83
5 No. 96z, 6PG-DH 3% 5 4 No. 114
2 No. 1320 EEEE S hie, {EMEoEIX
R G6P-DH 5380~96%, 6PG-DH 381~92%
THoT.

3) RHOEAIE 2RI, G6P-DH 11
715 & No. STCHIMHE Y LT, &AYY T
600f%, 6PG-DH 3% 5 4 No. 120CT200f% 1= k55l
Init.

4) FEBLX N7z G6P-DH o Michaelis FE¥it,
5.8x1075M, 6PG-DH [32.8x 107*M TH>f-.

Z3% pH 1% G6P-DH » pH 7.8, 6PG-DH 3
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HERBE4 S

X 3 Affinity chromatography of Rabbit ovarium extract on 2/,5-ADP-Sepharase 4B

L%20
e———o Protein
1.54 100
&—————a LDH
o——a G§P-DH
o——o 6 PG-DH
80
§ 1.04 2
E r 60 ;
E °
£ £
% : o 3
= 0.5 g g8 g
g Z | 5
£ = £
~ )
\ 5 0
0 30 60 80 110
Fraction number
2 B4
Specific activity
Enzyme Purification
crude extract | peak fraction
U/mg. p -fold
G6P-DH 0.12 73 608
6PG-DH 0.11 22 200
®3
Km Optimum
Enzyme M pH
G6P-DH 5.8%x1075 7.8
6PG-DH 2.8x107% 7.2

pH 7, 2CHhot.

5) Affinity chromatography J » 85 7P
o G6P-DH % Ornstein-Davis ¢ PAG disc 55
[KET 5 L4 0, 4ROFCHE L.
FERE DB CREEL U 7o [EIRF AR » G6P-DH
isoenzyme 13 3 ADHIC/HHEL, FRIMERT 2 KD
IS HE L e,

zZ =

G6P-DH 119314F Warburg & Christian'® |z X
DTS THRMuEFI RE X “Zwischenferm-
ent” LZIFORICEERTHY, BETRF0
FURERR®, 5o rOFRY e LnnfEdl LT

M, BREINTVS. ABRIIAT v 1 FER
i NADPH ofitfg &, BBam w55V
M= ADEARBCTHDHARE Y VERE O EEE
FRELTCHEERREZE LT\ 5. i ABMHEE
k% G6P-DH @7l FEHE", K>,
IERAFE O MiE? 8 L0 FEREY O ABE O &
& isoenzyme W OWTOHREN REZ 1T bh b
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N, EEAT e FERCEETSERE LTHE
BT, L Lish bAREEROAJEHMC
B B0, BREE MRS, BRI
BB EIES - E L, Bx DLy
BagAEMERC O W ToRECEE2>T:
5. BHIABROBEBEOERICTCLEED
7T, BROMERIVCENEL 2B 252 &
B, GHAT v A FERE X OBRBER O
B2 DEEZ, ThbLiERHRE T3 Ak &L
T, NADP 4Ry 7cgifnis &> 2/, 5-ADP-
Sepharose 4B % Fi\ 7z Affinity chromatography
{8 L G6P-DH 3 X 0V6PG-DH 0/4yHk « Fhl
R LTz, 2', 5/-ADP-Sepharose 4B O 11X
2WRTML, VH VY FDEL A ADP, Jinh
3 NADP o—E Bl LT w5, fE2 T2 D
4yiz. NADP {k#70 G6P-DH, 6PG-DH ¢ & i
BECBE S h, NAD (RKEDOEERPLER %
W& Lis\ o, NADP (R OEER & — i
THDEHE LT 5. ABFE TSR E DL
R0 5 BEERTEM O E D IEIRF RIRHE A FH
7. FEPR20H H O UPE »GO6P-DH BERTR ML IFLE
RIS ~JIS. 568 Thole. DT EIXFERIC
BWCIERE7 B2 52080 B2 LB /rmsh
T \»% Progesterone @ gAY B 5+ %5 NADPH,
P EE X b o, NADPH, 1@ x5 GO6P-DH %
HoMHln L, AREY v EREIR O ITE
Liclcdb EHEEI A, FTCIBRIEBITAAT R
A FERE RIS Y v EREIE o BEE 3 % #R5E
i, AREE ORI S L OV LSO E A EE
TALENSD, K1 R LT CONEE S
HWi % Affinity chromatography —TCHEEL L7z, R
e kT RN o G6P-DH 3B/ B H O
HeIEMET600f%, 6PG-DH 12200f% WiEH Xh,
Elv 3, G6P-DH [180~96%, 6PG-DH (%81~
91% L ie ) B\ERERE 2 = Lo k. IR
B oSS  OBFESLEREMEELT

F=all|
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D OEEFR R OER % H100ml OIEHEK ThE L,
NADP (K OBRDO L HEH IR 5 & L[ T
BV, ERoKBEETHMERLY AHEEELDL
o, BEROBECE G Lowry IIBEER
ERBETH AN, Tris §ZHEW, EDTA irrwc
BFEES s EAMEH IR TCW 5. AERTIX
FRCHER LR E T h 05 Tris, X
" EDTA DB LR U o T R %
TEBL L, BREAEYHE L. B IhicKRIpE

- o GBP-DH ¢ Km [35.8x107°M, 6PG-DH 1%

B, {ECROFETE, ThbOEAR IOMEE

ENBEINTCREBTHRE I TE L. Kk
TIL7 57 v g VORRERCIH LT EEWEER
EES L oI KEEREZ I LD ETH LD

2.8x10™*M THote., ZhbOREENHARER
BRI b b b T EECEE T2 Z &2
¥, o REINES RIFC, ABEROBHIIIE
Wl FEREEZLRD. ‘

FEBL I i REINE © G6P-DH o [Eaife ik
AT, FRIMER, B % BiEo Affinity
chromatography % B\ T 8l L PAG disc XK,
WEY B T\ AREER O isoenzyme % HURET L
7o, M4 o<, MEIT4AAE, Kok 2 A, BF
Wik 3 AT AMES h, FhZhiEREY
BFETAHZ ENRBEI ., - OMERE R0
URBZ BT % isoenzyme pattern )NAT v A F&
B & B BE A LT 50 E 5 p S kikat
T A5 0ENH S, JIE o G6P-DH isoenzyme |2
BT, JEIEIRES & AEIR20H B & bl Lic N BAE
D &= A IRED b i, ¥k 6PG-DH
WWoWTh PAG disc BRIKEI 2T WEEEE
z CRBOBRRELRL I, FIRBEIhix
AyDTz,

LEIAT v A4 FERCEETS LR T3
FIRWE Y vERIEIE © @R THhH D GO6P-DH L &k
U6PG-DH D58l L UM LA B I DT
FT o mR%ER. I TofosJEERC R
FBHInbOEROER, BHELRERL, A
Fed VERBLILE TS ERAT oA FAKE
M2+ 552 CRERZ L EEbh, $B0OBE

L.

BB DTSR, KPR B UEAERE 5> o Mg
TEOoLHMK HEZHEFCBBMBL . MAPE LA
LERBREGAREFZ Lo KEARRO—-FHTH n, &
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