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STUDIES ON POSTATIC PHOSPHATASE

(I) PURIFICATION AND IMMUNOLOGIC CERTIFICATION OF
HUMAN PROSTATIC PHOSPHOMONOESTERASE

Yutaka Saito

From the Department of Urology, Nagasaki University School of Medicine
(Director Prof. A. Kondo, M. D.)

Prostatic phosphomonoesterase (prostatic PMEase) was purified by London’s and Os-
trowski’s methods as follows. The first step is fullers’ earth adsorption, the second step
is fractionation with ammonium sulfate, the third step is DEAE cellulose column chroma-
tography and the fourth step is rechromatography of a fraction obtained by the third
step.

The purified prostatic PMEase was in homogeneous form electrophoretically and ultra-
centrifugally.

Four distinct peaks of protein were obtained by the DEAE cellulose column chromato-
graphy and the PMEase activity was exhibited in the three peaks except the first peak.
Each peak of the purified materials by the DEAE cellulose column chromatography was
examined by immunoelectrophoresis with antihuman prostatic PMEase serum of the rabbit.
The PMEase of peak II migrates to the cathode, that of peak III migrates slightly to the
anode and that of peak IV migrates to the anode more than that of peak HI. It was
found by immunoelectrophoresis that the prostatic PMEase which was in homogeneous
form electrophoretically and ultracentrifugally, contained always siderophilin.

Each PMEase fraction of the three peaks was examined on the enzymatic properties
such as optimal pH., Michael’s constant and inhibition test. The enzymatic properties of
each PMEase fraction were slightly different each other.
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THvEREOZ R Y- Tk, MzRiciEEn
7z PMEase 2B+ 3B nERIh 5. Abul-
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TR b BR R ek PMEase 235 776
LTk, HFeEhhcibtFNEREC X T
Rz lE PMEase 2 3kAIgED £ B0 PME-
ase ¥E5HTS bOr b5, cor b B
PMEase & fth® PMEase & ®#%ic Suyama
und Sawada® ke bETZIEMEEL2 & PMEase
PREL, chziEe L TRBEXZREL TR
e pATIZIR PMEase SRFgREME O fEEIC K
i, BHe PERP O PMEase #
RELED 2B E LR,

HREICOFRCEFR L, WRBHGKC 8
WT, Bzl PMEase & i oo PME-
ase & A2 EFo e rAfzik PMEase
RFEMFORA X » CTARETH 20 E > 0%k
BIET B HAYT, FFEEBEER & U CHizIRE
#i2 b PMEase 8L O BRI T8 - 1.
IDORFERLIFE & L TAW 388 4R i
DHFOBEAVEL 50T, HKIABRDOE
BRI 3 THERBERIKENE 3 L CREBERIK
Bk v CRE¥NC O BHEY BT %
LA, LENAH5E O PMEase &%
ETEL, &8 pH, H=ER, Km (Michaelis
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(a) PMEase D5l

1. BZIREAR : FAMOMLDS B ks X b %
WL - ieais i iy —20°C coEEREL R
Wi,

2. 0.2M acetate buffer(pH 5.0) : #iH LG,

3. 1M acetate buffer (pH 4.0) : B¢ %Pt
R X HEMEK.

4. 0.02M citrate buffer (pH 7.0) : fiEB+ic
Wi N IcFER R G X 5 R,

5. Mtk -t : AR” oK EGIERILL TR
7.

6. M7 v E=2~a  MESEA.

7. diethylaminoethylcellulose (DEAE-cellulo-
se) : column chromatography v, EWHEE L
<€ 0.0175M phosphate buffer (pH 7.0), 0.05M pho-
sphate buffer, 0.1M phosphate buffer % fu iz,

8. At 77 vVFa—~7

(b) BERKEhR X ORIEKE

1. BEXUKEE X OB kB %R « LKB A,

2. Special Noble Agar (Difco) : BKIkEIE X
VKB O medium & LT,

3. barbital-natrium(Merk#4) : veronal buffer
(pH 8.2) wfiffg.

4. amido black 10B : BRI Bh kR X RIEkBIth
DF .

5. SM R : BEBKKEE PMEase LR
DYRE T,

6. fie + MERAHEGBEFREME (Behringwer-
ke $4) : SEEEKBHC Ve,

7. Hier b3 VA7 4 Y VIREREMEE (Behr-
ingwerke ) : FEXEIC AV 7.

() BEREHNE

1. #% : 0.01M disodium p-nitrophenyl phos-
phate B &1,

2. 1IN NaCO; :
I,

3.0.2M acetate buffer (pH 5.0)

(d) Z=# pH fiz

1. AfE%#|0 PMEaes iz XiZTHBONE

MgS0s, CaCly, FeSOy, CuSO4, ZnS0O4, Pb(NOy),,
HgCl,, AgNOQ,;, KCN, NaF, I, H,0,, HCHO, p-
chloromercuribenzoate(p-CMB), I-tartaric acid,
7 a— FEFRO 168 Y AV iz, et/ 2~ ViE
B A=~ 7 A X ) AL boE A
1.

(e) Km ofljzg

1. #8 & LT sodium-B-glycerophosphate #{if
JAL, €Y 7¥vEREK LY aminonaphtholsulfon
[T 39z [ A

EEDUGER 1B 3 X O° Rt fv
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2. FE L LT disodium phenylphosphate %
FIL, phenol R¥¥ L UV20HBREY — FBRE BV
7.

3. AE L LT disodium p-nitrophenyl phos-
phate HHAL .

® B 5 &

. BEROFBE

R J5E:4% London® 3 X O¥ Ostrowskil® £
7= teiER Avic.

B L ez R 5608 2 & v, oMo
REABYEZBELS KM TRY B\VTBT, B
MgEr TR S 1Y, Wizl seRLT
3ml o%A 0.2M acetate buffer (pH 5.0) *n
%, ASRSHMERE CBHROMMETRS . ToKMm
TIFBLTFR (1) 2HIOBRBRDY, IbickE 1
B LT 2ml%E & CRTZAEE R & hn x. CT48R5H bl
HEfTRWERCIPBL TR (D) 2RWT5. 7
W (1) &P (D) 2B LTEFiAer7 7 VFa
—~7EBFNERZE (3°C) cHEKC ML T 2405R%
Wiefris 5. &Ytk 3,000r.p.m. 155/ EHL, 0
E¥ (1) 1,800ml wxfL, Tween 80 % 5 %0%|4&
i AT IM acetate buffer (pH 4.0) 200ml %
Zicth, SDIEHLS RiBEEE708 (BB
1,800ml &% L) #Inx inert protein HfR< . 24
R MEIR e G LT 9,000r.p.m. 155 EIL L _ERS
(o) %&b, i Ly (1) L,800mlexL 1o
#A&we Tween 80 * 1 % &A% 0.02M citrate
buffer (pH 7.0) Mz 109 HRIAL, & H124k;
filddi i 6,000r. p.m. 1501 L, %o kF (D)
EER (O #FLTCENBr 7 7 VF 2 ~TCE
MEBRS TREN/ACRD T EMT5. ZOWEM
WA 6,000r.p.m. I5HRTEULL, =0 EF (V) 5
7 v =2~ a0 @NEREY AT 40% fafme$
5. 1AIE# 6,000r.p.m. 205-HEME$5 & 13
1w Tween 80 HJMEF¥ DT hXIRE, XLIHE
TV E= 2 =AM THBLMIMCT%, 1 /KER
6,000r.p.m. 2073 &L L BT (V) &EkD, Dk
B IHI6BBWMBT v € = = — afdflCT 5. BEEL
WAVET, 1R 6,000r. p.m. 20535k L, =
D% 0.2M acetate bufler (pH 5.0) 20ml 7%
5. ORI er7r vFa—~TER,
IRIKIC L CER %775 (Tlebhb kA7 ~0ik
FRTH NH* 2 R07 { 10 B ¥ CHENTRTRS )
Y% 6,000r.p.m. 205MHLEK L C & k% col-
umn chromatography ok &3 5.

wic DEAE-cellulose ##fik-cHRACIE, 1/10
N NaOH w2 BB R 5 A7 4 VE—
EZHOHKTEORSES . b 1/10N HCl
AL 2ERMKEERFC kT kS . BREC BV
1/10N NaOH k4L 2 BRISEHHIK T ¥ L,
column chromatography ¢ starting buffer T3
% 0.0175M phosphate buffer (pH 7.0) &4-# L,
pH 2% 7.0 it b ¥z @ buffer CuE>.

column (4x20cm) #AEL, EREETBEZES
7eur X 51 DEAE-cellulose % column @&2o% %,
BACE T Wig\ Z L% HEdic # starting buffer
200m! %L T column %#\>, buffer 3 DEAE-
cellulose column @ i 2~3mm DFX L /t-7c
B, LEoRELE»c BETS. REAR 1~2mm
DE X tr - 1B s 0.0175M phosphate buffer
(pH 7.0) #¥%i3. B4 0.5~0.6ml OHiET Sml 53
757vavavy z—TERRTS. XREXREN (H
37 EPU2A &) CREES R 280mpe THEL,
Peak (I) #:B¥ CEBEH WA L7s 0.5M phos-
phate buffer (pH 6.0) %2 5. &¥&RFBL
ExREL Peak (II) #AX CEAEIEBALLED
0.1M phosphate buffer (ph6.0) %z 5. PMEase
OB SM RIS VT F» PMEase o
T 5% SE%Y HER%, H 51T p-nitrophenyl
phophate##H & L 0.2M®D acetate buffer (pH
5.0) ZHWCHERRELYERLE. ZhbE R 1
s

0.05M phosphate buffer (pH6.0) iz X » T4 U
Peak (III) p@ifip%x & b, B column(2x20cm)
. DEAE-cellulose #piianfu 2o, [LU bu-
ffer ¢ rechromatography %437\, WICE (280
my), PMEase #iEAWET 5L 2 wrid 1%
8.

2. #i PMEsae &R RIMEOER

rechromatography & ¥ » ¢ & #- PMEase o
5%, LOBRAEDRED VI GCIRERICEL IR
PMEase %ISR LI-b DX A5, FiE 1Kg i©
%fLC PMEase 2mg ofil &4 Ak 2ml wERL,
Freund o adjuvant 2ml odic 4L @1
KEOKMRC 7 B L fiEd %, 4 @B OEHH
BB LHMLU O LRRIEM L, ko TENL
RIS, BURMEAMEC B AL 5 1 EERINGRE R 1T
W, 2 BRI AR L C i o 2 A R L TR
w15,

3. fik MRRAERRDIEOMER

R4 2ml % Feund o adjuvant 2ml &g {LL,



HE : pR MR BT A BTE (1)

763

*%1 B F R 8 &
(AR %

D

Vi H B AR

3f5Em0.2M acetate buffer (pH 5.0) T4
B CIB '
I _ |
. " il +§‘E%Hﬂ L iy
245& 0 0.2M acetate buffer (pH 5.0) MERICH L °C 248
FiNx, SRR EETCAE EETIALLS, 000
| N | |
B’ E PR kI A
1,800ml =1L Tween 80%
5 % DEBW A IM ace-
tate buffer (pH 4.0) % 200
ml OEE ML D, 1,800ml
Lﬁbﬂﬁﬁi&mg@ﬂA
n
24 BTGB ROETE (9, 000
r.p.m. 154)
l I
EW¥m+ EEI Vs VAR
w77 = — | Tween 80 #1%%
TEANVCERR | A% 0.02M sodi-
%k (6,000 T.P. | um citate buffer
m. 154) (pH. 7.0) %*1,800
I e ml (E#1) 5t
EFEV GBES 1) o L1 nEamL
HREO, 40%IF 5. i
| WIRE SR 245 [ B RIETL
(6,000 T.p.m. 205" (9,000T.p.m.2043)
I | | e
B ToEBE Byl W
* & LT Tween 80 B0, 558N
| WA BoE ik
(6,000 T.p.m. 20 %)
[ |
% EEV
0, 688
| WRE B
(6,000 r.p.m. 205")
| I
X o
0.2M acetate buffer (pH 5.0) ¥EHE
wEN GBEE 2)
mMfcc 280mu ... g%”gfég) R mhg 2605
700000 : " ’?c ! v - )
20 i 2000 20 | —— 280 mu T RAE
6000 L B EHE
5000 /
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2000
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ejENO 345 6 0111213 wBHNOL T s
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REOKBIC 7 B L 4 TS, PihflizH
NREKBIEE 2BE > ThHERAL, MEDOAFER
ﬁ%’ﬁ:ﬁ%bﬂ%ﬁ@%
BELQAEROVCRET T KE)

bpemal Noble Agar (Difco) % veronal buffer
(pH 8.2 1. 2% DElAw L, LKBoBRKENE
Bosv—trzhint. B 1o r 7 AHes
L 2.5ml ¢, BLL 1ot vF+ —CREBIT B, R
B 7 % OB IRBKCED LERR AN TKENY
3705, 20084+ DREET 2 Mk EE 778~ 7
%, 1#izF0% ¥ amido black 10B D Yufa g CH
BTV, UL SRBEKERTE S LD #EY
fEb, HEOHMETnbbile F MFREMT, Hl
b P FSERAE TS, Fe b piziE PMEase gl
PANRT IS°CRLO—EDEED & = Alc 48 diffu-
sion U7:#% buffer saline ¥% (pH7.5) CTRHKAE
FoERB#EWI%T. £0% amido black 10B ¢
w3 BEFEER CHWBRTEERETS. Hie M)
37ig PMEase &M L O v M FBIEREnEC
HNUTEC BRI ALED DR B X Y, diazo-
nium-o-dianisidine & a-naphthylphosphoric acid
W T L -BE b amido black 10B ¢t—&
Yufa (T8 - Te.

5. FEEL7-% PMEase OHRBRE

(a) = pH

pH2.0 5 pH3.0 ¥ Co¥EHIL 0.2M B + Y
v A& 0.1M HCl <fflL, pH3.2 % pH6.2 ¥ ¢
1% 0.2M Fef L 0.2M FRfgo- b Y v A TR L 7o

b0 £ pH v 4ml i 0.01M disodium
p-nitrophenyl phosphate ¥¥#% 1lml iz &b
£4yE o PMEase ¥8#% 0.2ml fnx 2-#3054 37°C
ERMOPTRIGEE, 304#i IN NaCO;, % 2
ml ik, 402mp OWRTCRIELRETS.

(b) RAIEERDE

WIS 5o PMEase %% mkc Of5
LU CHAMIEH DB ATl AN, EH L1680
DOEAEFML X 3L T, FHRE e L ORR
Uizl PMEase L. E# pH JE X
patl No. 7 ik pH3.8, 3 F No. 8 1% pH 5.3, R
¥ No. 11 % pH2.7 & pHA4.6, 3% No. 14 X pH
3.8 ¢ pHS4 o+ Fh 0.2M acetate buffer »
V7=, buffer 3.48ml &% 1ml %n%., &5 0.52
ml &inx f# PMEase ¥ 0.2ml % hnzC 37°C
[ER A C0AHRIG X4, 3070#c IN NaCO; ¥
W 2ml iz 402mp OWRCEHENE L. KA
DOPRET RIS D EVIBIETH Y, HERS IO

BRI, RARMEE OB RIEHE, DRAONR
hic buffer Finx feBOBEELEELHRLT, &
DEORBIT B BHRTRL, (—) HHEE,
(+) REEFRHLLTWS.

(¢) Michaelis olEKoRIE

sodium-g-glycerophosphate % #'& & %% Shino-
wara-Jones-Reinhart 1, disodium phenylpho-
sphate »#H 1% King and Armstrong 3519,
disodium p-nitrophenyl phosphate #¥EHr-T%
Bessey-Lowry-Brock (£ 2B\, RIGEENEE
BECEBGRE LD Bko RIGC, Lineweaver &
Burk® 0 FEc fé~» € RIGEE & ERIRE L 0BG
RDIz.

(d) RERIE

¥l No. 14 » PMEase % 0.2M acetate buffer
Z0.5% DEAC ¥fEL, Spinco R LT 60,000
r.p.m. CTHESHF LT/ 1.

£ B K H|

1. RO

DEAE-cellulose column chromatgraphy %477
W, TR 280mp CORKER X OBEBREYARS
ER1IDE K, BHEREZEXDER IV AERE
DDEEBD Peak MFHhi:, Ostrowskil® &3 2
7 b Peak I k Peak Il offiic hX7c %5 120
Peak II RAB A, Zhie—HL CEEGHLIID
Ri-. MEIVO Peak i HEERIG MM 2 ab&;h,f—
Peak III % rechromatography +2%+ K20k >
iz, 0.0175M phosphate buffer (pH7.0) Gi¥ &N
¥ L OBEEEM D Peak 2383, 0.05M phosphate
buffer (pH6.0) REXBZ LItk » T BAR XU
FiEtED Peak 2Bhic,

2. EBRUABN S TICRIEBE R XE)

¥t No. 1, 3k} No. 2 ¥ BLKE: SO RE
ERUBZTS LR35/ s. Tihbbiisy
IR R B LR D B2 TR &, r /m7 Y v
CHYT 2850 8HaR 5.

column chromatography #%3725 &, [XM Dk
SEMESETREFL T v e 7Y vic MY
LE|AVWREH IR B. LavL PMEase i3t
HI T

Peak II kwiz% & PMEase 2AHBL, K5 DX 3
KRAL VBB S h T3

PwkHI@ﬁHw%.Szkaa %iﬁﬁ%h
I le7 A7 S YHBERTL 3. B60D X 5PM-
Ease 123K No. 7 LR EK X b 2RBBEACK
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BIhTWw3b, XLRAK No. 9 KinBE 7473
YOERNREMLTL 5.

Peak IV i3t K7D X 5747 I VEHI
it 5. PMEase 3 Peak III ©» PMEase &
h BB BAc kB X, REF No. 7 © PMEase
EXRFOMEE LD 5.

¥ No. 8 % rechromatography 3% :XK 8 »
X577 s VORENZEAERS B, LiL
b b7 VA7 4 ) VIEHEAL Tk, BEE No.
15 BB T7AT I VORENRZDLRBD XS
s,

3. 8 pH

AE No. 7 0¥ RFEEL pH L0BFEY BB L,
K9DL5ic pH3.8, 4.4, 5.0, 5.9 i© Peak »A&+
b & EEDMGENE LR, pH 3.8 ToOBEEN
PEEEYRL.

Ak No. 8 1zX100 X 5 pH 3.8, pH 4.4, 5.3
& Peak #H3T2M@EH»ELH, pPHL3 TOREE
ErRRREYRL .

¥t No. 11 12K110 X 51 pH 2.7 ¢ 4.6ic Peak
HTHH, pH 3.1 L4.6 ORICIX KD Mm%z R

¥} No. 1

- ;A M
2% No. 1

; ; <~ ¥$i PMEase m %

¥ No. 1

< L K % m
¥ No. 1

¥ No. 2

< ;A 1 1)
¥t No. 2

7 ( <~ ¥ PMEase M

= -

¥l No. 2

< K K m F
¥ No. 2

3 BRKELSOCCBEEBLKE
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+ ! —
. ] - | =¥ No. 3
e - % A m ®
¥l No. 3
‘1 «~— %7 PMEase M &
s No. 3
8 = BB O Mm%
¥ No. 3

— T ¥t No. 4

- ® A M@ &
=¥ No. 4

e «~— %; PMEase m %
A% No. 4

<~ OB |’ om W%
i ¥ No. 4

* K No. 5

-, A m
okt No. 5

<~ $i PMEase M @
=kt No. 5

<~ K OB m W
¥} No. 5

sk No. 6

<~ ¥ A MmO

# ¥t No. 6

W e «— P PMEase 1 ¥
#¥l No. 6

...... e < B OK O m W
#¥t No. 6
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B
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- R No. 7

- A M

it
' 6 No. 7
G, { < $H1. PMEase m %
okt No. 7
i A ’.’.‘:W__’,_'_I_'_‘ i i
P WO % o W%
K No. 7
K5 EXXEHOBEESKE
A
+ 1 -
* & 3 No. 8
#%t No. 8
; ¢ c ~— $; PMEase ffi &
A%t No. 8
<~ O 8 m %
¥ No. 8
@® = BA No. 9
- -fH A omowm
¥ No. 9
5 (’( ~ 4 PMEase m %
%} No. 9
= G, <~ B OK ¥ m %
¥ No. 9
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FA
+ | -
. ¥ No. 10
554 No. 10

«~— Hi PMEase m %
=¥ No. 10

< B OB g m &
¥l No. 10

- 2%t No. 11

- < H A m &

—
¥ No. 11

o —— <~ H. PMEase m &
A%t No. 11

< O O @
2%t No. 11

o - A No. 12
”‘ ;' < % A m *

¥ No. 12
_—ﬂ’" — P, PMEase mT
2%t No. 12
okt No. 12
¥t No. 13
= ; A - ﬁ A I ﬁ
" #¥ No. 13
_— <~ $i PMEase im
6 No. 13
- N - m *Jﬁg % Iﬁl %
okt No. 13
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RR
+ | -

o 0k No. 14

-~ H A m &
6 No. 14

;@ <« $r PMEase M &

¥kl No. 14

- K W o W
R No. 14

- st No. 15

<~ H A M@ &

¥ No. 15
e —v“ <~ P PMEase ifi &
25 No. 15
e - B OB % om
2k No. 15
X8 B&KKEN LN AREESIKE
mM{C mMéC
0200 2200
oi0o} 100
B 30 35 36 AT 44 4T 50 53 56 59 62 B 52 3 384 94 4750 33 77 56 59 o
", 5
ﬁg o Pt

9 3k No. 7 oEE#EEL pH & DBk K10 2K No. 8 oEFiGtE: pH & DBtk
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mM/éC
ai00 *

aese

82123252 27282930 3,.234 36 38 404294 4648 S0 52

£
K11 3k No. 11 o@kiEK L pH & OBk
mMg.

Ci50

0.100

059

@%/ 32 35 38 4/ 44 47 50 53 54 56 59 62

K12 3 No. 14 oEEgm & pH & DBIGR

+40
+30
+20
+ 10

3% No. 14 12 pH 3.8 k5. 4c&y Peak 2 R%
2, H120 X 513 No. 8 cildbhi pH 44T
D Peak ZIEWIIEL 7e- T 5,

4. BRICHTIEEEROXE

%l No. 11 © pH 2.7 oia*%1la, pH 460
BE%11be L, RE No. 14 v pH 3.8 &%
14a, pH 54 0% 14b s L, HBELTHEL
EEES L TELLL.

HgCl, of#8% %5+, FI3DX5K 8, 14bix
1M TH100%: a8V HENRR LR, WEBOS X hi
SFEEXRTWS, 11b3d 107°M TI0HDEMR
Bhast, 7, 11a, lda#y 1003M Ciz80% LT
DHELMR S izl

Pb(NOs), 08 45 L, HI4D X 517111072
M THBDEEN RONBH, ThUTORETIX
BEACEEIRE B, 11aik 102M CBERK
X R BA, 1078, 1074, 10°5M Ti320~30% DiR
EXREDLND. 11b, 14a%y 107M TO%LUT
DIEEL»Rbhicdy, 8, 14b&i380% LU LR
EZRESh, NBOSIXS%OMETH» .

L o825 L5051, 7 10°M <87
BOEETH DA, 100 T48% OEEMN Rbh
5. 1la, 11b, 142%3% 100M g~ T350% L
FoENELNBEN, 100M cib s FEAEE

8 [ R T L L

K13 Heg* X EERIEN & OBIR

S—¥i%, 7—3kt No. 7 © PMEase, 8
—#¥l No. 8 » PMEase, 1la—36 No.
11 » PMEase ¢ pH 2.7 o4, 11b—K
¥l No. 11 © PMEase ¢ pH 4.6 04,
14a—3 K} No. 14 ©» PMEase ¢ pH 3.8
DEE, 14b—3# No. 14 o PMEase ¢
pH 5.4 o4&,

4 - -~ -
373 BN

I Y L]

14 Pb* X EEFEIER: & OBIMR

S—¥4ue, 7—3% No. 7 © PMEase, 8
—3 ¥ No. 8 ©» PMEase, 11a—3¥} No.
11 o PMEase CpH 2.7 04, 11b—R
¥t No. 11 & PMEase ¢ pH 4.6 o4,
14a—3% No. 14 ©» PMEase © pH 3.8
DB4E, ldb—3k No. 14 » PMEase ¢
pH 5.4 o4,



B : i BossREeBET 50 (1) 771

15 I LEEREN & OBk

S—HW, 7—3F No. 7 © PMEase, 8
—# % No. 8 » PMEase, 11la—%} No.
11 © PMEase ‘¢ pH 2.7 4, 11—
¥ No. 11 © PMEase '« pH 4.6 04,
14a—3% No. 14 T pH 3.8 034, 14b

—3#kt No. 14 © PMEase ¢ pH 5.4 0

A
=

RiRohielies. 8, 14b, SZix 100°M % ¢
150% L EOMEN Bdbh s, 107M Tl
Ml eh, 84 100M Eick ki (REERM.
RHbhi.

NaF 085 R% K160 X 512, 103M L) k¢
B70% L EORENRR SN BN, 100 Mieie b & iz -
AEBN e,

p-CMB &y, RI7DX 51 10°M TligeT
DHAKH90% ~1002FEE N 5211 b Z 10M ¢
BHCHENFEA L, fhoREHTT0% I O ENE
bhs.

AgNO; B8z, K180 X 5T OB 102
M 0% EE X R, 1073M Tk 7, 142774
%REINDBA, 11a, 11b, 8, 14b, SE(390%
HEREZNRS, 107M Th 2 TORRH60% LA,
EIRTW3,

L BEEMOKEBIRIID X 5 iz ToRE 10 M
TWLMHThE EORENRSR B, 107°M Cl4a
HERWTIREALEEN L ADIT, 14212 10M
POBREESRE SR 10M T B BENES
i,

CuSOy DEEIR20D X 51, 14bD&H 107M T
BIBHEN RSB, MoRENK30% U T DR
H#TH- I,

MgSO« DB RAER2ID X 51, 7ix 100M
T62% D FEL ARSI, 107°M LRk Bl

+30
+ 20,
+10

0
=10
~20
=30
- 40|
~50|
~ 60}
=170
=80
=90
=100

%) 107

M

R16 F- RGN OBk

10° 105 167 40

17 p-CMB kEEfREMEE OBItR

S—K, 7 —3¥ No. 7 © PMEase, 8
—& % No. 8 » PMEase, 1la—i¥} No.
11 © PMEase © pH 2.7 0#4, 11b—
#¥t No. 11 » PMEase ¢ pH 4.6 o
4, l4a—3 ¥} No. 14 © PMEase ¢ pH
3.8 4, 14b—¥t No. 14 ©» PMEase
T pH 5.4 D4,

S—¥iw, 7—38 No. 7 © PMEase, 8
—34% No. 8 ©» PMEase, 1la—3tf} No.
11 » PMEase < pH 2.7 o4, 11b—3t
¥t No. 11 ©» PMEase = pH 4.6 o4,
14a—3 %} No. 14 ¢ PMEase ¢ pH 3.8
D4, 14b—3p No. 14 o PMEase T
pH 5.4 o84,
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M 10 0

-3 6

/A L /) w07

R18 Ag* LBEREMELE OB

S—¥k5%, 7—3F No. 7 © PMEase, 8
—3¥} No. 8 » PMEase, 11a—&¥l No.
11 © PMEase © pH 2.7 04, 11b—&
¥ No. 11 © PMEase T pH 4.6 04,
14a—3 %} No. 14 o PMEase © pH 3.8
DB4, 14b—3% No. 14 ©» PMEase ©
pH 5.4 o354,

—100

3 / 0‘3

2 ox07 10

—4

2x16% J 2x0" 10

19 LA & REATEAE & ODIFR

W, 7—aft No. 7 ©» PMEase, 8
—a30t No. 8 © PMEase, 1la—3¥} No.
11 ©» PMEase ¢ pH 2.7 o#y, 11b—
50kt No. 11 o0 PMEase ¢ pH 4.6 0¥
4, l4da—3¥} No. 14 o PMEase ¢ pH
3.8 o4, 14b—R )t No. 14 @ PMEase
¢ pH 5.4 o4,

S—¥

+/00F

+90
+80

+70}
+ 60f

+50
+40
+30
+20
+10

FHE : AR OMSRER BT A (1)

— 10t

o
2,

M

Wl ot e ot w0t et 107

®20 Cu?* LERENE OB

+/20
+//0
+/00
+90
+80
+70
+60
+50
+40
+30
+20
+10
0

S—¥5%, 7—¥ No. 7 © PMEase, 8
—# ¥ No. 8 © PMEase, 11a—z ¥} No.
11 ©» PMEase ¢ pH 2.7 o34, 11—
¥t No. 11 v pH 4.6 04, 14a—3 K No.
14 © PMEase ¢ pH 3.8 i34, 14b—3
¥} No. 14 ©» PMEase - pH 54 04,

—10
~20
=30
—40
=50
~60
-0

Z

00 107 w07 w0t 10T w0t 107 108 100

21 Mg L EESRIEME: & DBALR

S—HEWE, 7—% No. 7 © PMEase, 8
—ak No. 8 » PMEase, 1la—3¥} No.
11 © PMEase ‘¢ pH 2.7 0#4, 11b—
%t No. 11 ©» PMEase ‘¢ pH 4.6 o
A, l4a—3F No. 14 ©» PMEase ‘¢ pH
3.8 o4, 14b—3 ¥t No. 14 » PMEase
T pH 5.4 o4,



ik AR O SRR BT BB (1) 773

7%, 11ad 107M T4 DIEEN BDH OB,
10:M DI T Ciagsdrind c%. 11b, 14a, 14b%
LB EACEENRTD LR, 81k 100, 102M
THRWEENR LR, 10M @inb s BLAE FE
Mol ieh., NEO S, 10M T57%DEERR S
R, 107°M TH43% DIEENED B,

FeSO: O BIR220 X 512, 72 107M T30%,
142 7% 107°M C47% DEER R, 11b23 10M T
37% DIRLER 7R B T E L B In .,

CaCl, D#BIR23D X 5, 11a, 142, 14b%E
2 1072M C50% L) Lo REERRD B2, 107M 1in
BLBENL B, 102M T81346%, 11b1x33
%, TW3T%DREXBEDDN, NEOSIKFEAL
BERYRDIT.

ZnS0, DEEMI24D X 51T, 1428 1072M 78
%, 107M TI1Z DIRENBD LN DR, OB RHL
BER Ris\.

%/ a— FEBROBEIR25D X 51, & TORR
B RD I - T,

HCHO o8I0 X 51, 11a2359%, 142
246%, 82342% DiR#ER 107 M CcR» B »3, 1072M
TIEERRD T, ORI THERRD )
27z,

HoOp 08I K270 X 5%, 1l4aT 10°M ¥T
70% A EDIRHEHFRD B, 107°M C40% AT D{E#

+50¢
+40
+30 d

+20 /46

167 10* 16° 10° 107

X122 Fer* LEESRIEM: & OB

S—¥suE, 7—3R%kt No. 7 © PMEase, 8
—&FF No. 8 ® PMEase, 1la—&¥% No.
11 © PMEase © pH 2.7 o4&, 1lb—
¥ No. 11 o PMEase ' pH 4.6 0
&, 14a—3k} No. 14 © PMEase ¢ pH
3.8 o4, 14b—8% No. 14 © PMEase
T pH 5.4 DFE.

e
X

+70
+60
+50
+40
+30
+20]
+/0

~20

4
10

Bl gt w0t w0t 6t 6T 6t 160

K23 Ca** LEEREMEE OBAR

+ &
+ 7
+ 60
+ 50
+ 40
+ 3¢

+zcC

S—R%, 7—3F No. 7 © PMEase, 8
—3k} No. 8 » PMEase, 1la—&¥} No.
11 o PMEass © pH 2.7 o4, 11b—
2% No. 11 o PMEase ¢ pH 4.6 o3
4, lda—z ¥t No. 14 ©» PMEase © pH
3.8 o4, 14b—3% No. 14 © PMEase
¢ pH 5.4 04,

I]c

24 Zn? CEEFRIEMELE OBIR

S—¥EWE, 7—3¥} No. 7 © PMEase, 8
—&¥ No. 8 » PMEase, 1la—3¥ No.
11 » PMEase ¢ pH 2.7 ¥4, 11b—
%l No. 11 » PMEase - pH 4.6 0¥
£, lda—3R¥} No. 14 ©» PMEase T pH
3.8 pP4, 14b—3k No. 14 ©» PMEase
¢ pH 5.4 0.

+20 /ib /45

S A =<
AN
S N

0% 6% 0t 0t w0

K25 /=2~ VEEHEBERIEREE OBk

S—¥5we, 7—3F No. 7 © PMEase, 8
—&5% No. 8 » PMEase, 1la—3%} No.
11 » PMEase ¢ pH 2.7 04, 11b—
=%t No. 11 » PMEase ¢ pH 4.6 i
4, 14b—3%%} No. 14 ©» PMEase ¢ pH
3.8 B4, 14b—3%} No. 14 » PMEase
< pH 5.4 o4,
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Lich., FWBOSH 100M C53% DIREMN BDL I
BH. MMORRHIETITE A LEE - 1.

KCN o #isR280 L 51, D SH 102 MT
71%, 7563%, 14a759%, 112 5%48%, 14b 45
%, 8M44%DIRENTZHBLN BN, 10 M cin b &
0% TIZeD. 11bikid A LB ER D .

5. Michaelis D{E%;

F 21T X 5, pglycerophosphate w35
Km fEix14a, 7, 8, 14b, 11b, S, 1120l
%z, phenyl phosphate 3% Km fEix14b, 14

a, 8, 11b, 7. S, 11aoJFic, p-nitrophenyl

+ 70
+ 60
+50
+40
+30
+20
+ /0

e GGG A TG

K26 HCHO k Esimt: & DBk

S—E¥, 7—=R¥l No. 7 » PMEase, §
—&3 ¥t NO. 8 » PMEase, 11a—z%} No.
11 » PMEase = pH 2.7 p#4, 1lb—
%kt No. 11 © PMEase ¢ pH 4.6 0
4, lda—z K No. 14 © PMEase ¢ pH
3.8 o4, 14b—3 %l No. 14 © PMEase
< pH 5.4 4.

+90F
+80f

+70r
+ 60|
+50r
+40
+30F
-+20F
+10

0

A
-0 g, 7 -
_.20-

-40

L N I S R

K27 HO0. &EEFRIEM:E OBR

S—Kiwk, 7—3 % No. 7 © PMEase, 8
—3 %t No. 8 » PMEase, 11a—&¥} No.
11 ©» PMEase ¢ pH 2.7 o#4, 1lb—
¥t No. 11 ©» PMEase ¢ pH 4.6 03
4, l4a—3k No. 14 © PMEase ¢ pH
3.8 o4, 14b—3 ¥k No. 14 » PMEase
< pH 54 054,

phosphate =32 Km f&ix14b, 8, S, 142,
7. 11a, 11bDIECFREhKELL> T 5.
6. L&A=
K290 X 5 i EERFHO MM/ L .
#%2 Km{l

H'HE|Na-g- disodium |p-nitrophe-
S glyceropho-| phenyl nyl
No. | pH sphate phosphate | phosphate

7 3.8 |1.3x107M 8.3><1o*4Ml2.3><10-5M

8 | 5.3 { 1.8%107M 7,7><1o-4M‘ 1.8x10~M

2.7 ’4.2><10'3M ’11,1>< 1074M] 2. 6% 107M

4.6 ' 1.9%10%M | 7.7 10M | 3.3 107*M

3.8 ‘o,5x1o-3M ‘ 7.7%10M 1 2.3%10°M

5.4 ‘ 1.8X1073M | 5.9 107*M | 1.4%X 107M

S ' 5.0 ‘3.7><1o-3M 9.1X10™*M | 2. 2x 1075M

o 0t 0”0t 0c gt 07 0% 10

X28 CN- LE£ERIEN: L OBIfR
S—¥5%, 7—3 % No. 7 ©» PMEase, 8
—a%} No. 8 ®» PMEase, 11a—&X%} No.
11 » PMEase © pH 2.7 04, 1lb—
#AK No. 11 © PMEase ¢ pH 4.6 i
4, l4da—3 %} No. 14 » PMEase ¢ pH
3.8 D4, 14b—3%} No. 14 » PMEase
T pH 5.4 D14,

4

N

X29 WS



B : fRCR OB R+ a9 (1) 775

% %

BizBR PMEase Rl BEEE AR5 D
n, EREOEMEND T, BRUNOES
BoOREN Vi HEANE BRI T RE.
Boman!? {3 Dowex 50 % FH\~7= column chro-
matography #7177\, BRKBIN D, ik
DIEM b homogeneous AEER 81z L W
LTWw3%. London'®4Eix XE 69 % A TR
%477\, PMEase o ffaufbic Iy L LG
LTw?%, Ostrowski 4193 DEAE-cellulose
# i\ T PMEase oR#x iy, B - v
BR KB %177\ homogeneous T& - 7z L #
L1 Tnw3b. B Ostrowski® iz DEAE-cellu-
lose column chromatography o #%, B CM-
cellulose & & % column chromatography %
IRV, Tk 4508 R Oltic 220 T PME-
aseD - FEZFHEL, 9580&LHEL T 5.
AIL%E® 1 London %o f7in- e BRGEET
PMEase #f§8 1, HK®Ewk k4L T PMEase
XT3 REMEAYIE- 7. EBXBLKIKEIN
d, MEOERK & homogeneous TH 5
Dh, FBEFER K H homogeneous TH 5 &
5hERRBHNTZORRET - .

DEAE-cellulose column chromatogrphy %
5 &, B1oX>kc Ostrowski &9 D
iR bhic» Peak II &, Fhie—FKL T
PMEase 04t A bk, SBEEKKEIC X
- T, Peak II © PMEase iz v 7’27 ) v
YT 55 ORENRD b, Peak IlIo
PMEase icik 7 v 7 3 vORENRRED bhiz,
Myrback®® 18l L /= PMEase &, 747 3
vOUBEE AT HIEARLLHBEL T2,
Ostrowski 419 ¢ Peak IV o PMEase i,
260meOBERCHREOBREELXHT T2 b0 dH
0, ¥ B 7V BRIKE) O BEECE 1 pHE
BRhsc b, Eo cBEAD % ok PMEase
PAEEERAES LEALLbORESS Lalix
Tw3, ZEEd RIFERKEO BEY, RAft
No. 8, 11, 14% » K@ L, Peak IV oPMEase
B7NT 3 v ERLSBAELTHBD TR W
B>,

Peak II, III, IV @ PMEase 0B & iKEi 75 B
FIe B REER KB OB X LR LTS5 &, K
5,6, T bN5 &S5, Peak 1L @ PMEase
RS X 0 2 eififilic, Peak IV @ PMEase
1t Peak III @ PMEase X v #ic 5Hfilicik
BahTwsDicK LT, Peak II ®» PMEase
WAL OBEBRMCKBIEhTn5, coER
rk, % PMEase @< fin- e EE»E ik
THEEER L OGO D LRI S,

Peak III © PMEase wiRg7#ET 25747 3 v
W, Bl UFHEET rechromatography # 47
£5&, R8O L5BELIKIITR 12D AA
v PELTHR, BRALEBRIRTH S8, Eic
R E T D L V5V A7 Y VOREN
Mobhn, Zk #F48K HAREEREES ks
T, L7z PMEase 2@ LB X 0 ES
HHOWBMBEAB OB bbb T, 4
FEIFTDOINSvVA74 VVORENTHI L
5z &b, PMEase 0 FEN I FTRNTH
BLWOHERAEBNTNS, FHEDS No. 14 0
At O AEEOBIC T 2T, PIVARY
1 VYORENRS A2 rbOTELAL X
SEENHO M2 E b, PMEase 9 4F
BRI VAT, Y VIREWHD LBbR B,

Z# pH <k, w1 EEK® PMEase o
Z# pH »HlE L, B-glycerophosphate # %t
B & Lk¥485.4, phenyl phosphate ##8 &
LB a5. 5L LTk b, Ostrowski &0
R ® PMEase iwvow T, p-nitrophenyl
phosphate ##H & L TRIEL, 4.82BEL
Tw3, M9, 10, 11, 120k >k, EEOH
ETR—EEOMBEESRT, 2~4 0 Peak
DR bivie, FiBloBE T PMEase »3 %M
LT, DX afERABohsc 2dbEx,
FRC & » CHB UM Zlfz oG L, &Y
v 0.2M acetate buffer (pH5.0) THIH L ¥
<%EH pH #HE L. pH 3.8, 5.0, 5.6 ©
Peak #F4 3= omErEdbh, O
»bE VR BEoR x5 PMEase 2t
BET0TRERVWALEbR S,

FAEIEA O R FLTH B &, Wi» %k Fe?*,
Cu?*, Zn®*% & 5% © PMEase # 102M i



776 FHE - B RROBRRER BT 59 (1)

B T50~80%MET 5 & HEL Tk b, Fish-
man 20 ¢ Fe?* |3 acetate buffer # v 3%
L80% DIREY o, Cu™ X8 XDMHELRA
DR EBRELTWBR, BHEOERTIAEX
DL A REEMY 3 » 7=, Fishman i
Mg wonwTrRBE AL, bIroREF
AEBELTWB A, K210 X 5cEs No. 8
B REIN TV B4, & h% rechromato-
graphy U780 No. 14 1354 ¥ B84k
'eo T3, I, NaF, p-CMB, | EAEBEEC X
> C, ERMIMEBORBECE . Lo TH
PR XN TWB., Reiner 223 F- pfiE
EABEBBRESY. BEBARFoOTRERERE
CEo Tl filRRTLBELTHS. ¥
Tanford® X LBA AV 7LV 7 3 VD BRI
BXIET pH oggEr»®mEL, pH 5.0 £ »
b Pb*, Zn* SREABELEGLED 52,
Cu?* 1z pH 3.0 I 2 biEA% Ao B LWE
LTw3, EFOEEY Rif+T %546 pH ¥
FERFOTNEGHERECR, BMREHOR,
EHoBEELEYZERLATREAbEWES
B5, HreERAoERHR1T[Bae, fEs
—ELRVWDDHIhBDL S ORF ML L T
WhHDEEZD.

Km f#irx, B-glycerphosphate 2% & L
£41la>s>11b>14b=8>7>4adlfic iz v,
Hudson?* &3 L BUE 58 € 2.1 X103, 40f5K58L
BT 2.0X107°, 300F5KEHEER C 2.4X107°
EEREL, BROEAS » KmoEBAFRLw &
BT BH, BBOERTH chiciEWELR
AL, BROES L &R TH - k. phenyl
phosphate #ZHE & LicBErk, lla>s>7>
>8=11b=14b>14bDJE & 7z b, Hudson &2
O#HE T, MBEPERT 1.8X107, 40fERER
FEf ¢ 2.0x107, 300f5K5EUE%R T 1.5X10
L is- T b, Schmidt? x30fSk4 IS E C7.5
X104, 300fE kGBS C 1.5X107 2 ME L T
Wh, BEOBRAIBEROBE X DRE VS,
Hudson* &3 s o Na*, BERAY RFEL
T B 7 5 AR B TERB A+ v En
RIE#EET 20T EWEs 1 50T, ethy-
lendiamine tetraacetate ® k S &B A+ v

LHAERTIWEY VWD L, 1A VEEY
Rt % & |E LT 5, p-nitrophenyl phos-
phate #HH + L4, 1lb>1la>7=14
a>s>8>14b @) & 7z v, Kilsheimer 263
pH3.33~pH5.45 ORcrk Km {ERXEE L Tk
n, 2.3X105~4.8X10"% o&EHEHK & % L#HE
LTw5, Al AWK+ o PMEase T,
1.5%107% r#EL TV 52, FHOHERLC
noofic—KT s&ERE G,

=

E

t FETZ R & ©» London 3 X X Ostro-
wski &0 ik X - C §ijiZig PMEase 04
BERS B A fT 70 - e

column chromatography i k v BERIEHED
KETHO, M, Vo370 Peak 258EL
. #1 Peak ® PMEase 40wk
RbhitnwdbDTH- 2.

#1I Peak 4 % ®ic rechromatography
2R, MEORSEREEOBR W SEL K
WLT, FREX BEL H e raizig PMEase
RIRMEZFRL .

ENBEICOWTER ¥ LVEKKEZITRS &
Jtie, e hETZAR PMEase, ¥58%, &&EME
B O REBEREME % v CREBKIKE 21T
oz,

EHECOWT E# pH, ¥ X 5HEE
%, Michaelis EHORE LTV, BERF
AR 2 RRES L 2.

Peak 11 ® PMEase %th® 58 & 1 SIFRHY
wBRBMckE L, F# pH R3.8cREDHE
o HT 5 Peak oific, 4.4, 5.0, 5.9
Peak #H+ 5o bhiz. KAoPER
107*M - Hg** »68%, ! EAmE: 92%, F-
#1965, Ag* »99% DMy EL, CN- 1268
KoREERL, 100°M T I, »87%, p-CMB
M4 DM EL F® L., Km ik B-glycero-
phosphate, phenyl phosphate, p-nitrophenyl
phosphate @iz 1.3x10-3, 8.3x10~%, 2.3X
1075 ¢&H - =,

Peak III © PMEase i B& KB b O ic
PERSCIKEN T, AL 0 b T2 Bilic bkE) 3
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h, @ pH 123.8, 4.4, 5.3ic Peak #H
L, pH 5.3 COBEMENRE TH-» . A
o¥gix 10°M ¢ Pb* »83%, F-87%, I
BEAEEEH96%, Agt, Hg** 21100% oM EL =
L, Mg? »99%O{E#ExX R L. 107°M <l,
#386%, p-CMB #393% O E% 7~ L7z, Kmfi
1% B-glycerophosphate, phenyl phosphate,
p-nitrophenyl phosphate ®IlEic 1.8x1073,
7.7%x1074, 1.8X107° TH - %,

Peak IV PMEase i BLIKE) s b ic 2
EHRLKE)T, Peak III ©» PMEase k h Fic
i<, Peak II @ PMEase :%#o pEic
KBxh., Z=#E pH 1X2.7:4.6c Peak %
BT oHimEE, SEERNOKER pH 2.7 ¢©
BER 102M T Hg*? w82%, F- w 84%,
| BaEE89Y%, Agt w97k o HEY RL,
Ca** 158%, HCHO 1=59% 0 iR#E%: R LTz,
10°M o T I, ©73%, p-CMB 79%®
[ ;R U7z, pH4.6 THEEL 102M ¢ F-
w86, ! EAREECI2), Heg* w9sls, Ag*
9% Dl EX R L, 10-°M DR T I, 192%,
p-CMB 83% oM EY RL%k. Km iz 8-
glycerophosphate, phenyl phosphate, p-nitro-
phenyl phosphate ®Jlfic, pH2.7-¢4.2x107%,
11.1x10-%, 2.6x10-% pH4.6 c 1.9x10-%,
7.7%1074, 3.3X107% T& - 7=,

Peak III m4%HEi% ¥k rechromatography
5 e, BRIKBTI2DAHRSy bELT
Th, BEOETHEEARHOLRER E D
nieh, REBRIKEIZfTR> & Vv ART4
Vv ORESBD DR, thix ST sc
kb - 2, Zq# pH 1*3.8%5. 4ic Peak %
Ao, SEEH OB pH 3.8 CihE»10-2
M ¢ Hg* 73%, F~ «80%, | BEAECSS
%, Ag* 9B DM ERRL, H0, 183%,
Ca** 152%, Zn** 1c78%, CN-159% DI
AL, 10°M oigET 1, ©79%, p-CMBic
54% DL E R R L. pH 5.4 TR 10°M
T F~ 8%, Pv** «87%, ! WAEELISY,
Ag* » Hg* w100% DE% 7L, Cu**
50% DIRHE A Lic, 107°M OBET I, 198
%. p-CMB 197% DM ELRL, Cu** 190%

ORHEX R L. Km fHiix g-glycerophospha-
te, phenyl phosphate, p-nitrophenyl phos-
phate ®|Erc pH 3.8 ¢ 0.5x1073, 7.7 X104,
1.4x10-5 pH 5.4 ©1.8x107%, 5.9%x10-% 1.4
xX107% C&H - 1.

R # b s, REA EEEEEE D - ok Bk
FR ML B EALGLACEI 7 b OB BAAL
BB L BT E3,

X ik
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