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(57) Abstract: Provided is a super-high-sensitivity measurement method in which the measurement can be made on a commonly
used measurement apparatus such as an absorptiometer and a plate reader or with naked eyes. A high-sensitivity measurement meth -
od in which the measurement can be made on a commonly used measurement apparatus or with naked eyes can be provided by com -
bining an enzyme cycling method using thio-NAD(P) as a coenzyme, a labeling enzyme and a substrate for the labeling enzyme op -
timally, and by amplitying thio-NAD(P)H, which is a signaling substance, exponentially and then quantifying the thio-NAD(P)H
colorimetrically.
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AL EMDEEBILAANIC, ARAOFEELTF Y NTHERATESLEY
Lt2FENhTW3S,

LEARADILENIE. EROUCESRDOHBEICE DWW THIFERGICE
BOHEESRBLTAERTE S,

(BEHRY1 7)Y TE)
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[0021]

[0022]

[0023]

[0024]

AFEBRIZ. MABREEKREAVIEBRAESRETH> T,
MABERECRDOERICE DRIGERYDEEZIE. NADHE & T = 7z (ZNADPH
« FANDSE LU/ F/EFANADP, it ICTE ROSF+—EDH) ZRAWT,
BRYA0) VI RINICEY FANADHS L O F 715 F ANADPHA L i X
WM L7FANADHE L O £/ F ANADPHOEABIET BH. F/lFERHL
Tc FANADHS L U 72 l& F ANADPHIC L BB DZE{LAEHAIT 5 2 & TITD.
BIEE FIAICERT %,

LREAGEBRESEIE. ENY VR BRBRICEENLRAKE ZORKT
T LcBREN LAY, FIRREMNS O NRIBORIEICAVLWSGNS,

I HICAFKRAR, BRESKB I O-—J2RAVWMEB T O0—TRERET
HoT. BREHKE TO—TOBRICLDIRIGERMDEEIE. NADHE &
U/ F£72IENADPH, FANADE &L O & /=& FANADP, MM TE KOS+ —
TOHZRWT, BRI 7)YV ITRISICEY FANADHE SO/ 72 EF AN
ADPHZ AR I B, M L7 FANADHE L U F /=& F ANADPHO E % AIE S 5
M KEEK L FANADHE L O H 7= F A NADPHIC £ 5 BB DZ L % 5HA
$B5IETITD. RIESAEICEAT %,

FEREBREHEZE TO— T3, EMNKBICRENICEE T SRETO0—7
EZORKBTO—TTEHRLLBRENSARY, BICENKEEORIZEICHL
bnd,

ERAFRBOFETHV SN TV IMKBRESH 7 ISBRESKE S
O—J7 OBk (BHEER) &, PILHYVERT778—EALP), A5 ¥
—€., TS —E TINI YL v/ —EEERILEF
O —ETHD, LEBROBEEL LTTFR—&KA()TERINhD 7 FOR

TOVEEKREZRWS,
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[0025]

[0026]

[{E11]
Y 1
TN /%Y2
[ 1)
f o // \\.//
X0~ T o

(—mX (N TRINZ7Y FARTOVESKIE. PILAYVERT 74—
TOEEE LTRAWSHBEICE, X, XY VERE, YRUVIIHRTAF

LYETHBIN, Frld, YIIKFRTHY., Y, KFE. KEE, KFRK1~6
DPNIAFTE, FREBERFER~6DT7ILFILETHE, (DICBENBZT Y
FOXTOVEEERIE, ERARBOFRLEENZEL EHIT, I 5TV,

KZETHBDEEWNEESD, Y2, KRTHDILEYETetrahedron, 1999, Vol
.55, No.17, p.5465-5482|CEBEHINTWD, JOXHMDEESIE. T IICH
ICHARE LTERASINS,

(i) =X THRINZT7Y FORTFOVEERE, A5 b F—F,

TNAVYT—E, NI N F—EERRY Y/ OF—EOHEREE LTHL

BigElE. A, XIEEERETHY., mERERXTILVI-R, A7 b= 7
WION=—ZABLPYY /) —ZADOHMBPEDNSEEINDIETHY., YYRUOYUE

HETAFLVEFILEBRREFTHIN, Ehid. YIFKBETHY., YU,

KR, KEBBE, KEHI~6DTINIFIEH, FLERBRREI~6DT7ILFIVE

THd, (INIKEEFND7Y ROXTOVEEKIE, LEARFOFRILE

MeaCEHIT, ISV RVVIHETRERFTHELENEEL, V'R
OYVIHEITRRRFTHIILEMOA. XTIV I—XTH B {LEMIECarbo
hydrate Research, 1971, Vol.17, No.1, p.199-207ICHINTWD, &

DXERDEEHIT. I IICHICATE LTERAIN S, VIAKBETHD. 1L
EMDOR, XTI OA—RXTHD{LEMIEPhytochemistry, 1974, Vol.13, No
10, p.2135-2142ICREHINT WS, ZOXBMOEEHIE. I JIKICHT

ELTHEATINS,
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[0027] (iii) —f&xX(MTRINZ 7Y FOXRFTOVEERKIE, RLAF2 55—
DEZE LTAWSIEEIE. A, XIE-0-CO-RUE L., R (FRFHI~6D 7L
FINEFELFTIZNETHZ)THY, YROYVUSHRATAFL VB
BRRTTHDIMN FiE, YIZKETHY., Yo, Kk, KEE. RmRFRE
~6DTIAFVE, FERRERI~6DTILFILETHB, (iii)ICEBZFh
7Y RORTFOVHEEKIE, LEARBOFIRLEMTH S,

[0028] AHKBAOERRBRENEEE. BEOBRABUEEICHKE I O—TEER
RICERT 2 ENTED, flAid, WRERICEENICHES T KPR
7O0—JFxEICEEI EEEBGE, AIXIE, v /0L —rP TSR
FvoFa—7, BRE—X%E, BEOHEICAVWSATWSEERKEZHA
Wb ENTE D,

[0029] HMESLORKBTIO—T-BRESHEIE. BRICLYARTES,

[0030] HGBERESHEERT 7. AERBOBZRRENESEICEYIE
INDIREIHERFICHENICHEE T 2RED SEEERT 22 &N TE D,
BlZIE, ARPBOBRABEAUNESEIE. VN VEODNTICAVWSNE D,
ZDGE., MABRESHOTNKE. BRETHZ2 5 VN JEICRENICHE
BT IMHETHD, T, TDHFE. WRAETHDY VR VEIRENICHE
B 2MAERAICEBEI EERERAVWS, k. MABRESHKEZER
I EHMEE LCERICEEI E2HKIE. REOMBETHo>TERL, KF
BAOBRAZAEREICSITD, #WigkiE, VR VEIREINY., BE
DEFRREANES
ENHERRET DI VIR VELUADITRTOPETHZ I ENTE S,

[0031] ®REETO—TEEFESHRERABKICHENRE R ZMBICEENGIO—T
HEEEERT DI ENTE S,

[0032] AFKBOHEICSWT, MEBREGHROER L IBREHME SO0 —
TOEBERICLDRISERYDEEIL, NADHE LT F 7 (ENADPH, F A NADE
L/ FIFFANADP, ICTE FOSF—EOH ZRAWT, BRY1 7
) TRISICE Y FANADHE & O F 71 F ANADPHZ £ I &, &R L7=F
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ZNADHE & O 7 1d F FANADPHO EZAIE S %A 7/ ld 4R L 7= F 7 NADH
BLUO/ TEFANADPHIC L 2 BDOELZFHAIT D2 & TITD,
[0033] AFAFKBAOHEICSVWT, ERDOBREFUTOHEAICT D &N TE S,
(1) MABREEH - IBRESKE 0 — 7 OREHE
0.01wg/ml ~ 1 mg/ml
(2) EHBROEEDEELR
TuM ~ 500 mM
(3) NADH# & U & 7= (£NADPHOD i B S B
0.01 mM ~ 50 mM
(4) FANADS £ U/ F7zidF 4 NADPDEE S
0.01 mM ~ 100 mM
(5) Fk ka4 —+ (DH) DEESEH
0.01 u/ml ~ 5000 u/ml

[0034] RISEGE. EBEBERS LT ROFF—EOH ORBRESGHAERE
LTEBERETE S, flZIE, RVEER., BIEIPEBETHDZIEHL, =

BTERETIIENFELYL, HL, EBBRS LT ROSF—E(DH)

DREREHFAZZEL TERSLYRWEREZLIFEWVEETERT 2 &

HPTED,

[0035] RISEFREIE. £ L7=FANADHE L O £ 72Id FANADPHO = DAIE. £/
(&ER L7cFANADHE L U F 7o l&F ANADPHIZ & 2 B D E (LD EHAI A AT BE %A
REZ T, FANADHE LV £/ IEFANADPHAETET 2 IC+ LB ET 5
ZENTES, HL., AEFLFEDNICHERFANADHE LUV F2iEF AN
ADPHOZE =L, AEFIEFHARGICIYELLT BT, FEICKRCTEERE
SRETE B,

[0036] EERYA V)V ITROPTFANADP)EFEITDIH A7) v TRISLHERN
REICR>TEGLEA=Z—ORYA I )V ITRTHD, TDFRTIENAD(P)/
NAD(P)H% fiEEsR & L CRIRA 9 2 RiKREB¥3R (Dehydrogenase;DH) % ALy, NA
D(P)/NAD(P)H&E ZD 7 F+ 0O TdH 5 FANAD(P)/FANAD(P)HAHEFT 5 &4
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[0037]

[0038]

[0039]

[0040]

TTHA ) TETW, RKREEOEE% FANAD(P)H (BRXRIUEE :
400 nm, EILIRGHRE=11,900) & L CEIBEET D, FANADP)H 12 >
JHEDRERBIZLLTOEY TH D,

[1B12]
thio-NAD®)  thio-NAD(PIH (400 nm)
A\,
NG
EEEREY) =< = - E O (EE A
/'f ™
¥ AN
NAD®PY NAD(PH
R ACEBESE

NADHMD 1B KIRUX AY340 nm (E LIRS EFREL=6,200) TH D DI L. FANAD
(PYHIFARIFICIRIN A RS 728 (BBARIRIUER : 400 nm, EILIRFAREL=11,9
00) . BEREDHEAXEESTPHBHUER~Y1 /0T L— ) =¥ —%RAWNT
METXBIEEZDORAELTWVWS,

FANADPP)ZRIAS 2540 ) TR, BEREDORANEEPLLERIE
Ax14o87L— ) =49 —ZRVWTHETESEWVWIRAZFAL T, NAD
HORUGEINICE D K KREBREEUELC T OEEDEEELR EDRRED
WS DD FANADZRBWVWB FERICREINTWS, LHALANS, ZDHA
7)) IR EBRABRAEERZFORERE L TARERICHA LEREIER
127N,

AFETIE, ERBREVA IV IREHAEDEDRZEICLY. #O
TEBERGEZRMEHNLRBETHIENTREERY., tohaRkElLs
IO EMNAREE RS T,

AFEROREETIE. BRABUEEDATRLELZEEY, BRESHKE
TNICHAEHOE BB TEEINEERMEZRDERY A 7)) VI RIBOD
HEEELTRAW BRYAM7Y) VITRIBICEYER L 7=F A NAD(P)HDIRIX %
WEBEEETZ2HDTHD, TORISTIE 1 BORKRERTERY 17 Y
TaEITDOD, BRYA IV IIRBOEEE LTE, ExBEEETHREIL
BEETH I,
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[0041] ARBTHWS LEBRESHE LTHAVIESBRETORES LUV
NI A2 ) Y TRIGICAWSBKRBERIGUTOL D EEZRF>T
Wb,

(1) EEBROERML 7Y RORTOY F/2lEEDFEEF

(2) MIRBLCNAINTVWLEBRBERNMERATES

(3) BRYA V)V IDY—VF—R"—HHAKEL

(4) BRYA4 0V IRIGICERT 2MKRBERICESBEROI VS X
PIEEEER & RBRDSEMEA 2L

[0042] FEROFF—EOH)&LTIE FlZE 3a-ERFOF> 2704 RTE
Fas+—tE52 LT &ENTES,

[0043] AFKBRICHEAATRARKNNESER. BEERVCBERY (7)) v TROR
KRBROBEELDED—HIE LTUTOEDAHITFONZD, HEHAID
HAEHEICROSN D DT TIERW,

[0044]
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OZXFOY, MMe-EROF>T7 RORTFOVREFLND,

[0046] HA4 0 )Y ITRHOEESE L TR, BRORBEENEL (REICHT 2554
AEW)., EKBETERINT 2 KnfEANIW)EDNFE LW, Fik, Bikk
BRe LTHFE LWEEIL, MBSk E L TFANAD(P) 2 AL IHE D RIGE
ETHhHd, < ODlKRERTIE. RS L TFANDERVEZBEDORIG
REMNNADEZ AW IZE DB LR THZDICK L, 3a-E FOF> 2704
KFe rOF+—Cild27 >y FOX7O0YDRKERB TR, FANADTOD
RIGEREDNADTDRIGREDHIS9% b HY ., XFEBOY A7)V JTBEREL
T. FELWHEZBELTWS, LrHlaHbEEREERE LT, AEX
NTWB7ILAHYVKRRT7749—E (ALP) ZFHWS ZEMNFRETHY., 7B
VKRR 79 —COREEARZ 7Y ROXATAOVEERDIMLY VBT XTI
DERDPBZTHBZEHFELWHEEDLETH S,

[0047] &F7=, AULDICEREBERE L TARAIATWR /LAY d—EET7 Y
OXTFAOVEEROTIINIV R, HS I M F—E&T7 RORTOVEE
HEOHZIV MY REERDPBTBTHEZ LWHEAGHLETH S,

[0048] ZF7/2, ALCLDICEBEBERE L TCARAINTWBRRILAFII—EETY
FOXTFOVESEORILAFY R, FIZIE tert-TFIARILAEFS REE
MRS THE LWHEAEDLETH S,

[0049] 7> RORFTOY 3-B-DHZI MY RERBE LERBAIZUTICTRY,

[0050] [1£13]

k
g

1 o
A Q 0
[” \t~ Y R thioNADH LA
NP <R thioNAD S =
TN T T . ! i 5 t 'y \
[ 1 Y B-galactosidase P 7 S { i i
- = G ~ - /
?H?OH ST S \ ‘ J onanean e { ‘-
oML o O R A A A
v f @ e i e ' T T ~
Kon HO NAD /f Napg
OH Jg-HSDH
Androsterone
N Androsterone Androsterone-3,17~-divte

3-{-D~glactopyranoside

[0051] MABRECSHKOERELTFZILIAYKRRAT7 79 —EALP)ZAWIERR
BRAEFREZGIC LT, LUTICERBBYT 2, 7LD YRR T 74 —E(ALP) IF,
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[0052]

[0053]

[0054]

[0055]

ZHERELTLKAVLVLONTWEERTHY., TOALPEZRAVSEBERTEN
EFHETIE,. FREEMO7Y FORTOVEEFRZALPORE T2 &, &
BMELT7Y RARTOVYNERT %, €L T ALPORISERMEZEE &
$57e ROy +F—ETH3. 3a-EROF> 704 KT ROFF+—H(
3a-HSD) ZEERY 1 V) VI RIBMCERT %,

FANADG A ) v J LB R IRKRERR G ZEBRT LTS YHE
BAONEWIMETHKRBERELELZBEBEET 2N TES, LED
2T, ZD&IREBEEERIVERYE LTE A DEBERDEMEIEF ANADY 1 &
VY TICE > THBEREICIETEDL I LICRD,
(B4 27UV TRFY ]

AFBPIE, RISEBREICESEINLBRSLVTOREEE (o) VT
RISEDERE ZORMERDF ANADENADHE STEEFRY 1 0 v T3EAF v
headZ9 5,

RIGHERE & SAER R EEET DIEEE R >tk - KB 0—7 -
LOFUEERT,

RIEHEEEISHIERNRMICE LM ERAVRIEL . BRBBRS I TZD
EEHE LM ERVAIE L CEICREIFINAL,

L YBKRBICIE, AFBIE, EERBRRVCZOREE Y1) VY IRGA
DEERE T DOHERDF ANADENAHE SLBERY A V) v 7EAF*y b2 a
EERD

AFEBAOFy M, UTO)~G)DEELSOBREZAERFY b T
H5
(WERNS R VERRICEENDMKEEBR L BRTHDITIAYERRT
7 —EAP)ELFIINAL Y —EFEAZ I MY —EERIEFETILI N
DEH—EFEET Y IS —EEERRILAFI -,

Q) LEEBFROEETHZ2—HBA()TRIND 7Y RORTOVFEKE,
(3)7k ko4 +—+ (DH),
(4)NADH# & T/ & 7= [&NADPH,
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

(5) F ANADE & U/ & 7= (& F A NADP

ISICAFERAIF. UTON)~G)0REEEOKB I O—TAEA* Y b
ThH b,

(NEMBRICEENICES T 2B T O— T TS L BRTHITILAY
RR779—CAP)ELEFINAD Y —CELEHTZ I NS —EFELIGTT
WO NEF—BERET Y ) —EFELERIVAF ST,

Q) LEEBFROEETHZ2—HBA()TRIND 7Y RORTOVFEKE,
(3)7k ko4 +—+ (DH),

(4)NADH# & T/ & 7= [&NADPH,

(5) F ANADE & U/ & 7= (& F A NADP

TEER, TeEFOSF—EOHBLT —KX (NN TERINhBZ 7> ROX
TAVEEFRICOWTI, LRBARBOFETHRALLEOZZOX A
TZ 5,

AFEBADOF v NI, HROBRESNAZLZIOF Y NOEREELMEE
DETHERTZIEHTARTHD, TDFy ML, BRY1 )V JTE%ER
WOEBEREZAEREICHNETE S,

E e f

AT, EmBICEDE I ORPZHRAT A, HIRORMKEICSWTIE
. HEEGIESEELRICHE TR TH D, P DEHMKEICER D
FHBADANOERLFDHIREINDEIREITRVWI EEFED ETHRL,
BT, AFBAAEEBEOICEL Y S SICFEMICEHKBET %,

Alkaline phosphatase (ALP) &Androsterone 3-phosphate (A3P) D&MD
FANADY A 7)) v TR E T S, Alkaline phosphatase&Pumilio (7
) F) OREE,

ZEHI
ALPAZ S HT 44 oD 1 Y

MRICHENRGEEZET LIV VRAHROE/ 7A—FILHE%E0.1 N/ T

VESIRER (oH 3.5) TI0NEDBENA3LEIT o7, TOMEARICIEZRIC
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N LO.5 BCRBDEDICRTI U ERML, SICTIFEMEL %, 1.5 Mk
) ZFREAR (pH 8.8) THMICHAE L, ZORERIGK Zsuperdex 200%
ZiE L7/=H > L (Amersham Biosciencestt) #BWTHILABL, F(ab ), %
187,
ZDF(ab’ ),%#100 wgB\W T, ALP-labeling kit (E{Z{bZ4t) (C L WALP
ZRRE L T,
[0062] 52

NMBRICBEMNRBEEETZ2ELEY MHEDORY 7 O0—FILHEE50 M
REEF N LFBER (pH 9.6) (C100ug/mlDEBE TRMELIAKRE, FE
4207 —b (Nunctt) OFD IS0 LS DHRML,. ERBTIRSEE
BLABREARELDIL, 2%V > ME7I T XY (BSA) 5HTBSA300u L
MU TERT2REREL 7Oy F U JUEBETWV, R 2O0—F Lk
BEfb~va1so07L— %187k,
[0063] &EHI3

MBICEENRBYEEZETSELEY NREORY 40—+ LHEAES50 oM
REEF N LBER (pH 9.6) 1IC10ug/mlDEBETERRLAARE., LK
4207 —b (Nunctt) OFD IS0 LS DHRML,. ERBTIRSEE
BLEBYTIROBRERSIREL, 0.1 y7mMEFE7ILTIY (BSA) &
BATBSZ300u LAIML CERC2EREL T7OYy F 2 JAUEZTWL. 0.05
% Tween 205 ABTBSTH&E L. R 70—+ IkEEIbL~r 270 L — %
B,

[0064] <tb#x{sl1> 5a-Androsterone 3-phosphateZE FAW/=1 X5 v TiKIC & DPumi
lio (X ) #) ORIE

RIGEE

0.2 M 7)o UiEER (oH 8.8)
1.5 mM thio-NAD
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[0065]

[0066]

[0067]

[0068]

1T mM NADH
0.5 mM 5a-Androsterone 3-phosphate
20 U/ml 3a-Hydroxysteroid dehydrogenase
B 7 St
0.1, 0.5, 1, 2, 5, 10, 50, 100, 200 ng/ml Pumilio

BT

BEFROAETHB L HPui LiocEILEY bRY V2 O0—FILkEEE
ftLiex4o0FL—hC, BEL7zPunilio (B%YE) %#0~200 ng/mldD
#EETEHET S, 0.1 % BSAZHTBS (pH 7.5) ARZ0u URINL. =ETI
BRSO I 7, RICT TILVRDBRZRSIFRER. 0.05 % Tween 20258
TBS (pH 7.5) THiEL. SEBNDHAETHER L ZZALPEREHPumi liow ™o X
T/ 70—FIHEE2.5ug/mDBETEET S, 0.1 % BSAZHETBS (pH 7
.B) BRESOuIIA., 1BEIRE DI, VI ILADBRERSIFRER, 0
.05 % Tween 202HTBS (pH 7.5) TiHtiFE, I HICTBSTHESE L7z, RICED
TIVICRIGERZ10u LS DFHML. STCTMRL AN ST/ L —k
) — 4 — (2O F4EMTP-500) T405 nmD 7 1 L& — % L T30 EWS
BEEAELR, 02EORAERLELFENEREICTLTTOY bT3
LY /oni, BEKREFEHEDOLVERER2ICKTY,

Z Z T, B3 (Alkaline phosphatase) &EE (Androsterone 3-phosphat
e) ODRIGHENBNWZ &, BENMTA )V IRIGERET 5 EPBERE
LTELELEED, BRRISEYA V) VIRBEDTE2RATy TiE%EsE L
0o T/, 140 Y IIRIGOEFRTH D3 a-Hydroxysteroid dehydrogenas
ediiCphosphataselEMENH Y., TSV IDRRERD I &b o7rcsd, 2
ATV TEDYA )V IRGEICI vBEE2E T 5REREEATEZ
s L7
<Lb#Rf5)2> 5a-Androsterone 3-phosphatex BN /=22 F v 3EIC & DPumi
lio (X)) ORTE

RIS FERA
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[0069]

[0070]

[0071]

[0072]

0.1 M M) RFEBER (pH 8.3)
1 mM MgCL,

0.1 mM 5a-Androsterone 3-phosphate

= iS5 ARB
0.2 M ) UERKRZF NI DVLERO2M J) 2 ViEER (pH 9.6)
3 mM thio-NAD
1 mM NADH

40 U/ml 3a-Hydroxysteroid dehydrogenase
SHIE S
0.5, 0.75, 1, 2.5, 5, 7.5, 10, 12.5, 20, 50, 75, 100 ng/ml Pumi

Lio

AFETE

BEFBOSETREE L HPuni lioc®)LEY bRY JO—FLFFEEE
ftLe~v1 o7 L — M, BEL/APunilio (BEEYE) %#0~100 ng/mlD
HETEET S, 0.1 % BSARATBS (pH 7.5) AMRES0m LRI L, FRT
iR E O S E7, RICT TILRDERZRSIFRER. 0.05 % Tween 202H
TBS (pH 7.5) THE L. ZEM DT ETIER L ZALPEFEHPumiliow ™ X
T/ 70—F Ik %E2.5ug/mDRETEET S, 0.1 % BSAZETBS (pH 7
B) BRES O LA, 1REIRE D I, VIIILVHDBREZREIFRER, 0
.05 % Tween 2028TBS (pH 7.5) TH%E. I HICTBSTHEF L7z, RICED
TIVICRIGERAZSO w LS DL, 37CTI0DREA v FaN—k L7, i
WTZDY TIVICRIGHKRBESO w URINL, SICTIWRL AN S~ 007
L— KU —4— (2O0FENTP-500) T405 nmD 7 1 LY —%HEA L T30H
BIRAEZRE L, I2EORAERLELFEYEREICTLTIOY
hNFBZEIlIYBELSNA, REKREED L WEREZRSICRT,

22Ty THRER LD, BFTDIEERENSEASHBRVDT, Alkaline p
hosphataseE DS EZBE LI B 276, T EFTHWTWAE, ba-Androst
erone 3-phosphate & (FITHRBIEDEL S, 5B -Androsterone 3-phosphate%
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

FRYTBZEIC LT,
<Lb#Rf5)3> 5B -Androsterone 3-phosphatex BN /=1 R F v EIC & DPumi
lio (XX A) DAIE

RISEAIR
0.1 M M) RFBER (pH 8.6)
0.5 mM MgCL,

1.5 mM thio-NAD
0.5 mM NADH
0.5 mM 58 -Androsterone 3-phosphate
20 U/ml 3a-Hydroxysteroid dehydrogenase
5T
0.1, 0.5, 1, 2, 5, 8, 10, 20, 50 ng/ml Pumilio
BE S E
BEFBOSETREE L HPunilic®)LEY bRY JO—FLFikEEE
fbLiz~a14 87— M, BELKPumilio (Z#¥E) %0~50 ng/mldD
HETEET S, 0.1 % BSARATBS (pH 7.5) AMRES0m LRI L, FRT
iR E O S E7, RICT TILRDERZRSIFRER. 0.05 % Tween 202H
TBS (pH 7.5) THE L. ZEM DT ETIER L ZALPEFEHPumiliow ™ X
T/ 70—F Ik %E2.5ug/mDRETEET S, 0.1 % BSAZETBS (pH 7
.5) BmRESD wlinA, 1ERE D Ik, YIIIHNDOBEREZRSIRER.
0.05 % Tween 202HTBS (pH 7.5) THH%., I HICTBSTHEF L7z, RICED
TIVICRIGEBESOu LFDOHML, JICTILRELAN S 70T L—K1)
— 4 — (2O F#ENTP-500) T405 nmD 7 1 LY — %R L TI0DBWIE
ZRE L7, I0DEORAERLELXREYEREICHLTTIOY hT3
EILLYBESN, BEEREFEEDO L WERERAHUITT,
<Lb#f5)4> 5B -Androsterone 3-phosphatex BN /=22 F v 3EIC & D Pumi
lio (72U #) DRE
RIS ERA
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[0079]

[0080]

[0081]

[0082]

0.1 M M) RFEBER (pH 8.3)
1 mM MgCL,

0.1 mM 58 -Androsterone 3-phosphate

= iS5 ARB
0.2 M ) UERKRZF NI DVLERO2M J) 2 ViEER (pH 9.6)
3 mM thio-NAD
1 mM NADH

40 U/ml 3a-Hydroxysteroid dehydrogenase
;I‘ Y
0.005, 0.01, 0.05, 0.1, 0.25, 0.5, 0.75, 1, 2.5, 5, 10, 25, 50

ng/ml Pumilio

AFETE

BEFBOSETREE L HPuni lioc®)LEY bRY JO—FLFFEEE
fbLiz~a14 87— M, BELKPumilio (Z#¥E) %0~50 ng/mldD
HETEET S, 0.1 % BSARATBS (pH 7.5) AMRES0m LRI L, FRT
iR E O S E7, RICT TILRDERZRSIFRER. 0.05 % Tween 202H
TBS (pH 7.5) THE L. ZEM DT ETIER L ZALPEFEHPumiliow ™ X
T/ 70—F Ik %E2.5ug/mDRETEET S, 0.1 % BSAZETBS (pH 7
B) BRES O LA, 1REIRE D I, VIIILVHDBREZREIFRER, 0
.05 % Tween 2028TBS (pH 7.5) TH%E. I HICTBSTHEF L7z, RICED
TIVICRIGERAZSO w LS DL, 37CTI0DREA v FaN—k L7, i
WTZDY TIVICRIGHKRBESO w URINL, SICTIWRL AN S~ 007
L—h~U—4— (2OF+RMTP-500) T405 DT 4 LY —%FEAL TI0H
BRAEZAE L, 102EORAERLELFEYEREICTILTIOY
hNIBZEIlIYBELSNA, REKREED L WEREZRSICRT,

Z ZF T, Androsterone 3-phosphated’t4 2 Vv FRIGDEEICH >
TWbZetbhY, Fh, IOBRRICLZTIVIEREBERER S
o TDREMIGLDT MVICHBDZENHIBLEDT, 17D b ZRE
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[0083]

[0084]

HELKEBERLAEEEAFERI B EICLE, R LEZ3a-EROF2 7Y
KOS VRIERGICRY, £, IhHZzREEE LY, 7)) Y IRIBDE
B AR T B &, R2DLDHICH -7z, TDOHTIESa-AndrosteroneDO)Ex
AR KT., FNISHEWEE[EZ3a-Hydroxy-17 8 -methoxy-58 -Androstane,
5a-Dihydrotestosterone T#H>7=D T, T IFFIHD) YVEET XTI, 3a-
Hydroxy-17 8 -methoxy-58 -Androstane 3-phosphate& il L TF ANADH 1 &

) v TSR LT
[£R2]

30

PCT/JP2012/057422

Ja-ERFOFL TP RORS VEOYL S YL EEESE

Cycle/min HxE %
% a ~Androsterone 623 100
5B ~Androsterone 384 62
5a-17-CH, 200 32
S5a-17-deoxo 241 39
5a-17-CH, 308 49
58 ~-17-CH, 114 18
58178 ~0CH, 458 74
Sa -DHT 535 86
Glycochenodeoxycholate (BEH) 129 21
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[1E14]

HOY
H
3a-Hydroxy-173-methyi-Sa-

Androstane (So~17-CHy)

P
Ho\“"L

3u-Hydroxy-Sa-Androstans
{(501~17-dexo)

3o-Hydroxy-17-methylene-
Se~-Androstane {3-17-CH,)

PCT/JP2012/057422
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N
H O\\“ \ L/

3o-Hydroxy-17p-methyi-58-
Androstane (Sp-17-CHy)

?CHg

AL
P
HOY -
H

3a-Hydroxy-17B-methoxy-3p-
Androstane (3p-17-OCH;)

-
o“"’( '

Sa-~Dihvdrotestosterone
(Sc-DHT)

e

[0085] <=Hef1> 3a-Hydroxy-17 8 -methoxy-58 -Androstane 3-phosphateZ F§L>

ONHCH,COONa

H

Sedium glycochenodoxycholate

=125 v F3EIC & BAlkaline phosphataseDRIE
[0086] 3a-Hydroxy-17 8 -methoxy-58 -Androstane 3-phosphate &K 5%
ZF1B") (0. 26mL) DK E ) O iR (4 L) IZ, KB T T3a-Hydro
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[0087]

[0088]

[0089]

[0090]

xy-17 8 -methoxy-58 -androstane (200mg) DK E Y o VAR (4nL) &5@F
L. KATTISICIRFEE®T L, RIGRZKKISEE, BRERT7ILALY
M (pH M1 & LB T—FTIUTHRELE, RWT, KEITRIERZMAp
HEf2ICEAEE L 7%, T—FTITHE LA, T—FTIEZEKREF N
LTEIRE, BETAEZEELE, BEEZTMNSEROTS Y —AFHY
THiGm L EeKER (210 ng) 21§77k,

'H-NMR (400 MHz, Methanol-d4 ) &= 0.73 (s, 3H, 18-CH;), 0.95 (s, 3H,
19-CH;), 3.19 (1H, t, J=8.6 Hz, 17a-H), 3.32 (s, 3H, -0CH;), 4.18 (m,
1H, 38-H)

ESI-HR-MS Calculated for C,Hi0:P-H: m/z 385.2149 [M-H]-. Found m/z 38
5.2157

m.p. 187-188°C

= s

St
0.1 Mk R#EER (pH 9.5)
0.2 mM MgCL,
0.6 mM thio-NAD
4 mM NADH
0.5 mM 3a-Hydroxy-17 8 -methoxy-58 -Androstane 3-phosphate
20 U/ml 3a-Hydoroxysteroid dehydrogenase
gT
0.1, 0.2, 0.5, 1, 2 mU/ml Alkaline phosphatase (&¥&EE 0.05
. 0.1, 0.25, 0.5, 1 mU/ml)
SEE K
FEEDYA VAT — T T JLICEEYE (Alkaline phosphatase) %0~
2 mU/mlOEBETE2ET S M) ZFTEAR (pH 9.5) Z50u URML. FHEWT
FOT TIICRISHRBEO w D&Y TILITHRML, STCTILRL AN S
¥4 oa7L— M) —%— (2O FHHENTP-500) TA405 nmD T 1 LY —%f&E
AL T0DERAEZRE L, 0EDRAELIELZFEENEREICH
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LT7Oy hgaZ&ilsLUBELNE BEKREEOSLVERERTICRT,
[0091] #EWT2RT Y TEDREICDOWT, 40 ) v IRIGDERTH 53 a-Hy
doroxysteroid dehydrogenasediMphosphataselEMEDEED /=8, HA4 oY)
VIRIBEICIZ) VBRE28F T 2BRERTRIGZITI T &Y TIT@HAEZD
D UBEERLY . &Y I DphosphataselFEEBRET ZEDEL T, E
O VEBEREREHEABTS I &L,
[0092] <=hef2> 3a-Hydroxy-17 8 -methoxy-58 -Androstane 3-phosphateZ F§L»
12225 v F3EIC & BAlkaline phosphataseDRIE
[0093] RIGEUERA
0.1 M kY RIEER (pH 9.5)
0.2 mM MgCL,
1 mM 3a-Hydroxy-17 8 -methoxy-58 —Androstane 3-phosphate
[0094] 2 SRR B
0.15 M 0 VEREER (pH 9.5)
3 mM thio-NAD
1 mM NADH
40 U/ml 3a-Hydoroxysteroid dehydrogenase
[0095] EH
1. 5, 10, 15, 20 wU/ml Alkaline phosphatase (R#EE 0.5, 2.
5. 5, 7.5, 10 wU/ml)
[0096] RIERE
FEEDYA VAT — T T JLICEEYE (Alkaline phosphatase) %0~
20uU/mlOFETEET S M) RIFEBR (pH 9.5) Z26u iimmL, W T
ZFOUTNICRISHBRAZ2D  w LT DHRMLTREEL, 3ICODA v FaR—%
—TIBEREY 5, RICKBEBBELOw LT DET ILICHRML., 37°CTM
BLAANSGYA 0L — M) —%— (2OF4ENTP-500) T405 nmD 7 1
WE—%FERALT0EREEZRE L, 2020EORAEEE(ILEZZEY
BEREEICRLTTOy a2 &ilLYUBELNE BEREEHEOLVWERE
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[0097]

[0098]

[0099]

BI8ICTR Y,
SEH4
Alkaline phosphatase (ALP) fZH{ADIESL

SZFND L D ICHEF(ab’ ), %150 w wgf W TALP-labeling-kit (E{Z1t
2) ICL YALPESIMAR ZER U7z,  OALPEESEHRR P ICIZALP & FabD#k
RGN TFEOEEGEDSEEL, ERHICNSOENHDDT, FR L 7ZALPEH
ARARET oM Mgl,, 0.1 mM ZnCl,, 0.01 % BSAZEHT 2 b ) REEER (pH
7.0) ABEHWEE L Tsuperdex 2004 3B L7/=H > L (Amersham Biosciences
1) ZAVWTHILABEL, &£737 av0EakELLET, S/NEEDOKX
EWALPIRS A D A Z BIUX L 72,
S5

MRICHENRGEEZET2EILEY MEEOKRY 7 0—FILiE%50 oM
REEF NV LRRER (pH 9.6) ([C10ug/mIDBEETRARELLARE., LK
~4 87—k (Nunctt) DD TILICS0w L DHRML. BB TIRERER
BLEBRYIINADBRERSIREL. 0.5 % Triton X-1002HTBS (pH 7.5
) TH&EET>7, RICE ko2 MBF7ILT X (BSA) EHTBSZ200 w LN
LTACTC2IRENO—MBEL T Oy ¥ J0EB%ITL, 0.5 % Triton X-
1002FTBS (pH 7.5) TH&EL. RU/7O0—FIBEELLYA /70T L —
hEfF7,
<=Z=hef 3> 3a-Hydroxy-17 8 -methoxy-58 -Androstane 3-phosphate’%
W1 2Ty FRICE BPunilio (XU A) ORIE

0.1 Mk R#EER (pH 9.5)

1.5 mM thio-NAD

2.5 mM NADH

0.1 mM 3a-Hydroxy-17 8 -methoxy-58 -Androstane 3-phosphate

20 U/ml 3a-Hydoroxysteroid dehydrogenase
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[0100] EH
0.1, 0.5, 2, 5, 10, 25 ng/ml Pumilio
[0101] RIEAHE
SERSOFETHE L HPumilioE/LEY MRY 2 O0—FIILiREEEE

L=~ 4 07 L— M, BB L7Pumilio (B#YE) %0~25 ng/mlD
EERTEET 5. 0.1 % BSAZHTBS (pH 7.5) AKAS0 wlFmML., =R T2
BFEIR & D I 7, RISV TIVADARZRBIFRER. 0.5 % Triton X-100
ZHTBS (pH 7.5) TH%EL. BEFADTTE TR L ALPE#EHPumi Lliow
DRE/VA—FITFEE L Z0.8ug/mDRETEET S, 0.1 % BSAZ
ATBS (pH 7.5) B AESOu INX, 4ACT2ERIRE DI, YTIHDA
WRERBIPRER. 0.5 % Triton X-1002HTBS (pH 7.5) THi%E. I 5ICTBS
THAH LT, RICED TIIVICRISERZOw LT DHRML, 3S7CTINREL AN
54007 L—KY—4— (2OFHENTP-500) T405 nmD 7 1 LY —%
A L Te0nERAE ZE L, 600EDRAERILELFEENEREIC
MLTTay hFdZ&iCLYBonk, BEREFEEOLVWERERICRT

[0102] <=HeHl4> 3a-Hydroxy-17 8 -methoxy-58 -Androstane3-phosphate & f Ly
12225y F3HICEL BPumilio (X)) 4) DRE

I\\;I‘:_I_A
0.1 M MY RIEBEFR (pH 9.5)
0. TmM MgCL,

0.2 mM 3a-Hydroxy-17 8 -methoxy-58 —Androstane 3-phosphate

i 585 B
0.15 M EOY VEE#RE R (pH 9.5)
3 mM thio-NAD
1 mM NADH

40 U/ml 3a-Hydoroxysteroid dehydrogenase

EnW
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[0103]

[0104]

[0105]

[0106]

[0107]

0.01, 0.025, 0.05, 0.1, 0.25, 0.5 ng/ml Pumilio

BT 3k

BEFSOFETHE L /<HMPunilicB)LEY FRY JO0—F IR EEE
ftLie~x1o07FL—hC, BEL7zPunilio (B%YE) %#0~0.5 ng/mldD
HETEET S, 0.1 % BSABRATBS (pH 7.5) AMHAELOu LRI L, BB T2
BERE O 7, RICT TILRDBRZRSIFRER, 0.5 % Triton X-100
28TBS (pH 7.5) THFEL. SEFADOTTETIFR U 7ZALPEREHPuni Lliow
DRE/7O—FIIEES L F0.20g/ml, THFF(ab’ ), &1 mg/mlDBEE
TE&8J 5, 0.1 % BSAZHTBS (pH 7.5) AR %E50 wlinzx., 4C C2EEEHR
EDT B, VTIIRDBRERBIFRER, 0.5 % Triton X-1002HTBS (pH

7.5) T, T HICTBSTHHE L7c, RICHD TIVICRISHBRAZSOu LY D
AL, 31CTIREA vFaNn—hbLE, OVNTEDY TIIVICREHEKRBZ
50w ARML. 3ICTIWRLANSYA /07— M) —4— (2O F+8NT
P-500) T405 nm®D 7 1 L& — %R L TN EMAEZRE L, 302ED
EAERCELZREMEREICHLTIOY T B &ICLYBONE, B
BEREED L WERERI0ICTRY,

COEDICNMIZEMULAEEZFERLTE TSV I RINIETEICIERE
TEEMN o7, T T, ELISADIRHEESRIC B -Galactosidasez ALY, T DE
B & LT, Androsterone B-D-GalactosideZGm L. METZEEDT,

B -Galactosidase & Androsterone 3-8 -D-Galactoside® R D F ANADH 1
) TEBRHEET S, B-Galactosidase&Pumilio (I UA) DBEIE,
<=ZEHEHI5> 58 -Androsterone B8-D-GalactosideZ FBWN/2RF v FiRIC &
% B -GalactosidaseDEIE
58 -Androsterone 3-8 -D-Galactoside(IE= 4% : 58 -Androsterone 3-8 -D-g

alactopyranoside) D&KL

5B -Androsterone (290mg) D/ OO X% Vimik(15 mL)IC, MS4A (1.25 g
). Phenyl 2,3,4,6-0-tetrabenzoyl-1-thio-8-D-garactopyranoside (1.03g
)EMAT—20CTIGEE# L, RWT, -3 =KX V14X K (435m
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[0108]

[0109]

[0110]

[0111]

9), MUZA0OXx% LR VEE (15mg) ZIN A —20°C T2HEEREBIE L 7218
 ERICTEISIC2RERIG Lce RIGRICNY TFILT I 250ulZzfm0mL
RiSZEFLEL. RIERZEHRET N O LEFARBFT N TLDI: 10D
BR, SBNRIEKTIEREE L., BREBZEKRET N) VATEZELE
%, BETAEEZBELE, BEEAY /L5 mL)IAEEL, 28 % + b
JLX MFDR(B00 wl)INABSERH Lz, RIGRICERERZMA THAL
7=tk BEZE L, BEESYATNASLIOYNT S 74— (24X240
mm, 10 % X4 /—)L—2AORILLNICTHERE, X5 /- THERLE
B &R (360mg) & 15 7-,

'H-NMR (400 MHz, Methanol-d4 ) &= 0.85 (s, 3H, 18-CH;), 0.97 (s, 3H,
19-CH;), 3.44-3.49 (bm, 3H, H-2" , H-3° , H-5" ), 3.70 (d, 1H, H-6" a)
, 3.72 (d, 1H, H-6" b), 3.73 (m, 1H, 38-H), 3.81 (d, 1H, H-4 ), 4.3
3 (d, 1H, H-1" , J; , = 6.2 Hz)

ESI-HR-MS Calculated for CuHy0,-H: m/z 451.2701 [M-H]-. Found m/z 451
L2711

m.p. 130-135C

SRR A
0.1 M V) VERIREW (pH 7.3)
0.2 mM MgCL,

0.1 mM 58 -Androsterone B -D-Galactoside
RIS ERB
0.1 M 0 vEREER (pH 9.0)
1.2 mM thio-NAD
3.6 mM NADH
40 U/ml 3a-Hydoroxysteroid dehydrogenase
gT
1. 4. 10, 40, 100, 200 pg/ml B-Galactosidase (BRf&EE 0.5, 2
. b, 20, 50, 100 pg/ml)
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[0112]

[0113]

[0114]

[0115]

[0116]

SBIE A%

EREOYA 70T — MY o VICEEYE (B-Galactosidase) %0~200
pa/mlDELETEET 2 ) VEEREAKR (oH 7.3) Z25u /ML, HEWTE
DY TVICRISEHRAZ2  w LT DHML TRE L, 37CTEORREA v Fan
— b~ U7z RICRIGEHEBBZSOw LS DED TILITHRML, TCTIWREL 4D
b4 o07L— k) —4— (2OFHENTP-500) T405 mD 7 1LY —%
AL THO2ERAEZRE L7z, I02EORAELT(LELRENEIREIC
NLTFOy bz eildUBonk, REREEOSIWVWEREZRIICK
ERS
<=EHEHI6> 58 -Androsterone B8-D-GalactosideZFBW/1RF v FiRIC K
% B -GalactosidaseDEIE

I\\;I‘:_I_
0.1 M) »EgFEER (pH 7.7)
10 mM MgCL,
6 mM thio-NAD
1 mM NADH
0.1 mM 58 -Androsterone B -D-Galactoside
40 U/ml 3a-Hydoroxysteroid dehydrogenase
oI
5. 10, 25, 50, 100, 250 pg/ml B-Galactosidase (BRI&EE 2.5,
b, 12.5, 25, 50, 125 pg/ml)

SBIE A%

EREOYA 707 — b o VICEEYE (B-Galactosidase) %0~250
pa/mlDELETEET 2 ) VEEREAKR (oH 7.7) Z50u URINL. #HEWNTE
DY TICRIGEBRBEO W T DET TILITHRML, STCTIMRL AL ST
A407L—hNY—4— (3O0F4EMTP-500) T405 nnD 7 1 L& —%fEFHA
L CI200ERNEZRE LTz, 1200BEORAEE(LEZFEMERE I
LT7Oy hgaZ&ilsUBEoNE BEKRFHEOLVERERI2ICTRT
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[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

]

<ZEHEHI7> 58 -Androsterone B8-D-GalactosideZ FBWN/2RF v FiRIC &
% B -GalactosidaseDEIE

!2 !ll‘_,\ EIS‘ ZZ_‘_A
0.1 M V) VERIREW (pH 7.5)
10 mM MgCL,

0.1 mM 58 -Androsterone B -D-Galactoside
RIS ERB
0.1 M 0 vEREER (pH 9.0)
4,8 mM thio-NAD
0.4 mM NADH
40 U/ml 3a-Hydoroxysteroid dehydrogenase
27
1. 4. 10, 40, 100, 200 pg/ml B-Galactosidase (BRf&EE 0.5, 2
. b, 20, 50, 100 pg/ml)
B 7T 3k
FEDYA 707 L — bz )LICEREME (B-Galactosidase) %0~200
pa/mlDELETEET 2 ) VEEREAKR (pH 7.5) Z25u /ML, HEWTE
DY TWVICRISEHRAZ2  w LT DHML TREE L, 37CTEORRES v Fan
— b~ U7z RICRIGEHEBBZSO w LS DED TILITHRML, TCTIWREL 4D
b4 7A7L—b)—=F— (A0FHRNTP-500) T405 DT 1 )L5—%
AL THO2ERAEZRE L7z, I02EORAELT(LELRENEIREIC
NLTFOy hgdzeildUBonk, REREEDSWVWEREZRISICK
ERS
<ZFheF8> 3a-Hydroxy-17 8 -methoxy-58 -Androstane B -D-Galactoside
ERWEIRT Y TEIC L D B-Galactosidase DAIE
3a-Hydroxy-17 8 -methoxy-5 8 -Androstane [ -D-Galactoside(lE=X% : 3a—

Hydroxy—17 8 -methoxy-5 8 -Androstane 3-8 -D-galactopyranoside) DS A
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[0124]

[0125]

o
3a-Hydroxy-17 8 -methoxy-58 -Androstane (306mg) DV OO X ¥ VAR

(15 mL){Z., MS4A (1.25 g). Phenyl 2,3,4,6-0-tetrabenzoyl-1-thio-B8-D-g
aractopyranoside (1.03g) &M A T—20C TSR L, RWT. N-3
— KRRV X R43bmg), M) 770X 5 > RI)VEKRVEE (15mg) &N A
—20C C2RFAEBIH LR, ERICTISHI2RERIG L, RISGRICMN) T
FILTIV20ulzRmMULRBEFEE L. RISREZEFKREF M) D LEF
AT N D LDI: 10RRKR. BBNRIEKTIEREE L, BREZEK
WEEF N D LTRIE LR, BRETBEEZEELL, BEEZAS /—IL(5
mLJISAREL, 28 % T MU LX NFS K500 wl)nZA2FEBHLE, R
RICEFBRZ A THM L%, BRERZBE L, BEZYYHTILASL00
RETZ74— (24X240 mm, 10 % A%/ —)Lb—2 O0ORIL)ICTHERE
RN AR UTEGR LERRSR(383ng) 257,
'H-NMR (400 MHz, Methanol-d4 ) &= 0.73 (s, 3H, 18-CH;), 0.95 (s, 3H,
19-CH;), 3.26 (t, 1H, J=8.6 Hz, 17a-H), 3.32 (s, 3H, -0CH;), 3.45-3.
51 (bm, 3H, H-2" , H-3" , H-5" ), 3.71 (s, 1H, H-6" a), 3.73 (d, 1H,
H-6" b), 3.74 (m, 1H, 3B-H), 3.81 (d, 1H, H-4" ), 4.33 (d, 1H, H-V
, J v »=17.5Hz)
ESI-HR-MS Calculated for C,Hu0,-H: m/z 467.3014 [M-H]-. Found m/z 451
. 3026
m.p. 197-199°C

0.1 M) »Eg#EER (pH 8.5)

10 mM MgCL,

6 mM thio-NAD

1 mM NADH

0.2 mM 3a-Hydroxy-17 8 -methoxy-58 -Androstane B -D-Galactoside

20 U/ml 3a-Hydoroxysteroid dehydrogenase
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[0126] EHH#
5. 10, 25, 50, 100, 250 pg/ml B-Galactosidase (BRI&EE 2.5,
b, 12.5, 25, 50, 125 pg/ml)
[0127] SAERE
EREOYA 707 — MY T VICEEYE (B-Galactosidase) %0~250
pa/mlDELETEET 2 ) VEEREAKR (pH 8.5) Z50u /AL, HEWTE
DY TICRIGHEBRBEO LT DET TILITHRML, SICTIMRL AL ST
A407L—hNY—4— (3O0F4EMTP-500) T405 nnD 7 1 L& —%fEFHA
L CI200ERNEZRE LTz, 1200BEORAEE(LEZFEMERE I
LT7Oy bgaZ&ilsUBEonE BERGFHEOLVERERI4IITY
[0128] <=heF9> 3a-Hydroxy-17 8 -methoxy-58 -Androstane B -D-Galactoside
HRAWE2RT Y FKICEL B B-Galactosidase DAIE

[@129] I\\;I‘:_I_A
0.1 M V) VERIREW (pH 7.5)
4 mM MgCL,

0.1 mM 3a-Hydroxy-17 8 -methoxy-58 -Androstane B -D-Galactoside
[0130] i SHOIRB
0.1 M 0 vEREER (pH 9.8)
1.2 mM thio-NAD
1 mM NADH
40 U/ml 3a-Hydoroxysteroid dehydrogenase
[0131] EF¥
1. 4. 10, 40, 100, 200 pg/ml B-Galactosidase (BRf&EE 0.5, 2
. b, 20, 50, 100 pg/ml)
[0132] CAIEAHE
EREOYA 707 — MY T VICEEYE (B-Galactosidase) %0~200
po/mlIDELETEZHY 2 ) VEEEAR (H 7.5) Z25u ML, H\WTE
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[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

DY TWVICRISEHRAZ2  w LT DHML TREE L, 37CTEORRES v Fan
— b~ U7z RICRIGEHEBBZSO w LS DED TILITHRML, TCTIWREL 4D
b4 o07L— k) —4— (2OFHENTP-500) T405 mD 7 1LY —%
AL THO2ERAEZRE L7z, I02EORAELT(LELRENEIREIC
NLTFOy hgdzeildUBonk, REREEDOSIWVWEREZRISICK
ERS
Androsterone B -D-GalactosideZ FHUN7=Pumilio®DBIEDEREH % LLTIC
=9, BL. MRICEENRSMEEZ ® DHKICERE B -Galactosidase & 1Z5H;
L=t DM W8, Labeled StreptAvidin-Biotin (LSAB) ZA& L TW3
SE |6
EAF U EEENAEOESR
SEZR[ID L D ICFF(ab’ ), &250 wgA LN Thiotin-labeling-kit (-1t
2) WKLY EAFUREBRAEERL K,
<=EHEH) 10>58 -Androsterone B-D-GalactosidexFHW /=1 R F v SEIC &
BPumilio (73X #) DRAE
SRR
0.1 M) »EgFEER (pH 7.7)
5 mM MgClL,
1.2 mM thio-NAD
0.8 mM NADH
0.05 mM 58 -Androstane 8 -D-Galactoside
20 U/ml 3a-Hydoroxysteroid dehydrogenase
57
0.05, 0.1, 0.25, 0.5, 1, 2.5 ng/ml Pumilio
BT
SEFSOHETHB LU HPuni LiocEILEY bRY V2 O0—FILGkEEE
ftLe~1 o7 L — M, BEL/APunilio (BEYE) %#0~2.5 ng/mldD
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[0139]

[0140]

[0141]

[0142]

[0143]

MEATEHET S, 0.1 % BSAZHTBS (pH 7.5) SEBAESOL LRI L, FRT2
AR E D It/ RICVTIIVADBEREZRBIFRERE. 0.5 % Triton X-100
EH8TBS (pH 7.5) THEL. SERODAETHER L /2 EF F ZEHHPumi L
ONTRE/7O0—FIikaE L 20 Tug/mlDBETEET S, 0.1 % BS
AZABTBS (pH 7.5) BRZS0w lINA, ERTIRERSE > I8, VTILA
DBK & KBIBRER. 0.5 % Triton X-100&HTBS (pH 7.5) TH%EL. B-G
alactosidasefB#H A ML 7 M7 EY Y (Rochett) %0.1 U conjugate/mlMDiE
ETAaEY 5. 0.1 % BSARHTBS (pH 7.5) BKAS0 wlHEmML, FET30
PERE D IR, VI NVRADBRZHRBIRER. 0.5 % Triton X-100ZHT
BS (pH 7.5) THHEL. IOLICTBSTHE L7, RICHY TIILICRISER %50
wldDHmL, JICTMRLANSYA 7O L—KN)—4— (O0+xH
MTP-500) T405 nmD 7 4 )L — %A L T600ERAE % RE L7, 602
ORAERCELBRENEREICHLTIOY MFBZ&ICFYB LN,
REREEO L WEREZRI6ICRT,

<=EHEMFIN11> 58 -Androsterone B-D-Galactosidex FH\W\ /=2 F v TEIC &
BPumilio (X #4) DRIE

SRR A
0.1 M V) VERIREW (pH 7.5)
0. TmM MgCl,

0.05 mM 58 -Androsterone B -D-Galactoside

i 585 B
0.1 M EOVY) VEg#EER (oH 9.0)
3 mM thio-NAD
2 mM NADH

40 U/ml 3a-Hydoroxysteroid dehydrogenase
gT

0.05, 0. 1, 0.5, 1, 2.5, 5 ng/ml Pumilio
BT
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[0144]

[0145]

[0146]

[0147]

BEFSOSETREE L HPuni lic®)LEY bRY JO—FLFFEEE
L1 o077 L — M, BELKPunilio (BXEME) %#0~5 ng/mlDEE
FTEAET 5, 0.1 %BSARAETBS (pH 7.5) AMRAS0 w LR L, TR T2
BikE 2 I, RISV IINADBRERSIFRER. 0.5 % Triton X-100&
BTBS (pH 7.5) THEL. ZEFIODHTETHER L EA F ViRHHPumi Lio
NIORAE/2O0—F LTk ES L Z20. T ug/nlOBEBETEET S, 0.1 % BSA
ZATBS (pH 7.5) ARZ0u UNA. ERTIBERE > TIEL, VIILRAD
BRERBIRER, 0.5 % Triton X-1002HBTBS (pH 7.5) THk%EL. B-Gal
actosidasetZ#H A ML N7 EY Y (Rochett) %#0.1 U conjugate/mlDEE
TE&HEY S, 0.1 % BSARHTBS (pH 7.5) 5B AS0 w AL, FRT304
BikRE DItk VT ILADBFRZRSIFFER, 0.5 % Triton X-1005HTBS

(pH 7.5) THHE L. ISICTBSTHIF L7, RICED TIVITRIGEHKRA% 50
wlEFDHRML, 37CTIDES vFax—K Lk, MONTEDY TILICRIG
AMBASOu LRI L., 3ICTIMRLANS~Y/ /0L —K)—4— (OO
THEMTP-500) TA05 nmD 7 4 )4 — & EH L T0DERAEZRE L /.
PEORAERLEABRENEREICTLTIOY MR &ICLYEDS
hie, REREEOSIWVWEREZRITICERY,
<=FHef 12> 3a-Hydroxy-17 8 -methoxy-58 -Androstane B-D-Galactosid
eEFAWRIR Ty FHRICK BPunilio (XY F) ORIE

0.1 M) »Eg#EER (pH 8.5)
1.2 mM thio-NAD
0.8 mM NADH
0.05 mM 3a-Hydroxy-17 8 —-methoxy-58 -Androstane 8 -D-Galactoside
20 U/ml 3a-Hydoroxysteroid dehydrogenase
gT
0.1, 0.5, 1, 2.5, 5, 10 ng/ml Pumilio
BE S
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BEFSOSETREE L HPuni lic®)LEY bRY JO—FLFFEEE
fbLiz~a14 87— M, BELKPumilio (Z#¥E) %0~10 ng/mldD
MEATEHET S, 0.1 % BSAZHTBS (pH 7.5) SEBAESOL LRI L, FRT2
AR E D It/ RICVTIIVADBEREZRBIFRERE. 0.5 % Triton X-100
E48TBS (pH 7.5) THE L. SEHODHFETHER L2 ES F >V =ZHHPumil
IONDRE/VO—FLIEEELZ20. Tug/mlDRETEZET S, 0.1 % BS
AZABTBS (pH 7.5) BRZS0w lINA, ERTIRERSE > I8, VTILA
DAR & KBIFRER, 0.5 % Triton X-100=48TBS (pH 7.5) TH%EL. B-G
alactosidasefB#H A ML 7 M7 EY Y (Rochett) %0.1 U conjugate/mlMDiE
ETAaEY 5. 0.1 % BSARHTBS (pH 7.5) BKAS0 wlHEmML, FET30
PERE D IR, VI NVRADBRZHRBIRER. 0.5 % Triton X-100ZHT
BS (pH 7.5) THHL. T HICTBSTHSF L7, RICH Y TILICKRIGER %50
wldDHmL, JICTMRLANSYA 7O L—KN)—4— (O0+xH
MTP-500) T405 nmD 7 4 )L — %A L T600ERAE % RE L7, 602
DEAETLELEEMEREICHLTTOY MFdZ &L YRBFoNE,
IREREFHEO L WERRZRI8ICTRT,

[0148] <=heH13> 3a-Hydroxy-17 8 -methoxy-58 -Androstane 8 -D-Galactoside
ERAWR2R Ty TRICK BPunilio (XY A) ORIE
[0149] i SRR A
0.1 M ) VERIRER (pH 7.0)
0.05 mM 3a-Hydroxy-17 8 —-methoxy-58 -Androstane 8 -D-Galactoside
[0150] [RUIGEAIEB
0.1 M EQY) VERRER (pH 9.0)
2.4 mM thio-NAD
2 mM NADH
40 U/ml 3a-Hydoroxysteroid dehydrogenase
[0151] EF¥
0.25, 0.5, 1, 2.5, 5, 10 ng/ml Pumilio
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[0152]

[0153]

[0154]

[0155]

[0156]

SBE T E

SEFSOHETHAE L ZHPunilioBIEY MR 7 O0—F LA E2EE
ftL=~1 07— MiC, FBEL7/7Pumnilio (B#ME) A#0~10 ng/mlD
BETEET S, 0.1 % BSAZATBS (pH 7.5) ARAES0u LFML, =B T2
BFEIR & O I, RICTTIIVRDBRZRSIFRERE. 0.5 % Triton X-100
EHTBS (pH 7.5) THEL. BEZROOHETHER L= EZ F VEZEHHPumi L
ONTRE/ VO—F ke HLZ0.3ug/nOBETEET S, 0.1 % BS
AZHETBS (pH 7.5) BR&R%ES0 wliZx. ERTIKERE D IEE, VT ILK
DiBR & RB|REMR, 0.5 % Triton X-10024ETBS (pH 7.5) THk%EL. B-G
alactosidasefB#H A ML 7 M7 EY Y (Rochett) %0.1 U conjugate/mlMDiE
ETESET 5. 0.1 % BSASHETBS (pH 7.5) k&S0 u IFRML. =R T3045
BikE D> It, VT IADBERERBIKRER. 0.5 % Triton X-1002FTBS
(pH 7.5) THHEL., ISHICTBSTHE L7, RICE D TILICRGEKRA% S0
wld2OHML, 37CTOORES VF 2=kl HWTEDT TR
HRBAES) wlimmL, JICTIBEL AR LE~Yr 7O L— M) —4— (OO
T+ EIMTP-500) T405 nmD 7 1 JLH —%fFER L T30 ERAE % RE L 7z,
DEORAER(LELREYEREICHLTITOY MFHIEICLYEDS
niz, BEKEHEOIWVWERZRINIRT,
<HBEMFT> p-Nitrophenyl phosphate (p-NPP) %A FUN/=Pumilio (X)) A&
) DBIE

0.1 M 7> vigER (pH 10.3)
1T mM MgClL,
T mM ZnCL,

1 mg/ml p-NPP
SHIE S

0. 1. 2.5, 5, 10, 25 ng/ml Pumilio
SBIE TS
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[0157]

[0158]

[0159]

[0160]

BEFBOFETHE L /<HPunilicE)LEY FRY JO—F IR EEE
ftLrie~x1o0FL—hC, BEL7zPunilio (B%HYE) %#0~25 ng/mldD
BWETEZH I S, 0.1 % BSAZHTBS (pH 7.5) AR EZSOuUFML. =ET!
BRSO I 7, RICT TILVRDBRZRSIFRER. 0.05 % Tween 20258
TBS (pH 7.5) THiEL. SEBNDHAETHER L ZZALPEREHPumi liow ™o X
T/ /O0—FARKE I ug/nlOBRETEET S, 0.1 % BSAZHTBS (pH 7.5
) BRESOu UNA. 1BEIRE D I, VTIIVRDAREZRSIFRER. 0.0
5 % Tween 202K TBS (pH 7.5) TH%E L. &Y TILICRISHEKRZ 100w L7
L. 3ICTIMRLANS~YA /0L — ) —4— (20OF&MNTP-500) T
405 nmD 7 4 LY —Z%ERA L T2 ERAEZRE L7z, 02EDORNEE
LEX*EEYEREICNLTIOy M2 &iliYBonk, BEKENR
D& WERZM20ICTT,
<H#H8> o-Nitrophenyl B-D-Galactopyranoside (ONPG) % FHuL M7= B -Ga
lactosidaseDAIE

i SR
0.1 M ) VEREERER (pH 7.3)

0.2 mM 2-mercaptoethanol

1 mM MgCL,
10 mM ONPG
SHIE S
2. 10, 20, 50 ng/ml B-Galactosidase (HR#EE 1. 5. 10, 25 ng
/ml)
BE S

EEOYA 70T — b7 T VICEREYE (B-Galactosidase) %#0~25 n
o/mDEETERT 2 ) VEEEBKR (oH 7.3) Z50u UAML. HWTZED
T TIVICRBEBRZESOw T DOV T ILICHNL, STCTINEL ALY A &
OFL— kY —4— (3OF+ENTP-500) T415 nmD 7 4 LY —%FALT
60ERAEERE LT, 0EORAELILELEEYEREICRILTY
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Ay B EICLYBONE, REEREFEDO L WERER21ICTY,
[0161] BLUES
EHERBROBAERCELFENEREISILTTOY ML, BEREIC
WAREDH ZHt L QEUBREERT 5, RICT >0 (REYEZS
W ;n23) OREREZEH L. TOIMBES L C106518 % G ELBRFR DR
TTEY., BONIHELZETNETNRHERAB I UVEERAET 2,
BEERBERSLVER LARERAB L VCEERFZRI, 4 ST EHT,
[0162] [5R3]

Alkaline phosphatase & & (X8 -Galactosidase DRHBRB XU EERS
ALP #5 k14 5 -Ga | JETERIE (B lEmol)
Bx EE 7k BHRA | EERSR

ALP { 17-OMe 58 -A3P | 1 A7 7k | 3.25%x 10"  1.08x107"
2ATFyTE]S.19x 10 12, 73x 10"
B-Gal  S5a-AG  2ARFvIE|3.89x107° 1.3x10°
55 -AG TRAFo 73310 1 1xipe
2RFTYTE|T7.48x 1077 1 2.49x 107"

1
3
1
3

17-0Me 55-AG (1 RTw 7k |3 21107 07 x 107"
2RFoTiE|1.09x107 3. 64%x 10"
ONPG 4 5% 10" 5% 10
4-MUG 9. 76x 107" 25 %1077

[£R4]

Pumilio Z# U BORBEBALIUVUEERRRE (B -Galactosidase DFR)
ELISAIE (B4rid mel)

RARA EERR

S [2.21x1077 1 7.35%x 1077

58 -AG 7
TERBEE |1.65x 107 5.51x 107

R 3. 24x 1077 1 1.08x 101

17-0Me 5B-AG iR
TEREEE [3.17x1077  1.06x107°

4-MUG 2 07%x 10 18 81% 10
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[0163]

[0164]

[5R5]

Pumilio # N\ EOBEBABLUTEERA (Alkaline phosphatase @F)
ELISA BIE

BHE BHRR EERA
5a-A3P TRFvFiEi3.67x107 1 7.3x107"
2AFw Tk 2.63x107°  8.76x10°°
5B -A3P TAT v 7% 3.96x107" {1.32x107"
QAT T 123077 L 4x10
17-OMe 68-AP | T AF 9Tk  4.0x107 1 1.3x107%
2RFo Tk 2.45%107 1 8.17x1077
p-NPP 3.97x107% 11.32x10°°

<Ehwf14>

3a-tert-butyl-peroxy-5B8 -AndrosteroneZ= BN /=1 X5 v FikIC & BHorser
adish peroxidaseDHE

[1E£15]

3a - tert-butyl-peroxy-55 -Androsterone

o, B

3a-tert-butyl-peroxy-58-Androsterone &%
3a-chloro-58-Androsterone (100mg) Z< -7 OO X% ViA#k (15mL) (1
BEIE, RIGERZFER L2, RERICH L, 2000KERI{IEF b D LKE
#& (15mL) (Ctert-butyl-hydroperoxide (30mg) %R L7CBRZMA. =
BICT2ASERHBIE TRBI TR, RISEDNOBEKEZDOUR L., FEMEKERK
R MUY LKER SBHMBIEKTIRRES L, BHREZEKRET
D LTRKLER, BRETAEZEBELE, BEZY)AS5NLsOXNT S
74— (24X240 mm, 105X % / —)L—2 00KV L) ICTERE., RMEW
88ng & 87, AMLAMDREIE. H-NMR, ESI-HR-MS & & Ufm. p. (Bhs)IC &L Y
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To7%,

[0165] REEE

[0166]

[0167]

0.1M1) > BERIRE R (pH7.0)

10mM MgClL,

omM thio-NAD

TmM NADH

0.1mM 3a-tert-butyl-peroxy-58 -Androsterone

40U/ml 3 a-Hydoroxysteroid dehydrogenase
=2

5, 10, 25, 50, 100, 250 pg/ml Horseradish peroxidase (FRIRBE 2.5
. b, 12,5, 25, 50, 125pg/ml)
BE S E

FEEDOYA VAT — D TIVICEENE (Horseradish peroxidase) (
LUFHRP &Y B, ) A0~250pg/mlDEIETER Y 2 ) VEEEER (pH7.0)
ZS0u UARIL. SWTEZEDY TIWICRISERZ0w LT DEY TILICHML
CIICTIMRLANSYA /0L — MY —4— (2O F+RNTP-500) T40
SomD 7 4 )L —%fER L 200 ERAEERE LT, 1200EDRAERLL
EEXEEYEREICILTTOY T3 &ICLYELNE. REKRFHED
RWER%ZH22ICRY,

<ZEHEHIN5>
3a-tert-butyl-peroxy-5B8 -Androsterone&E FEWN /=1 X5 v F3KIC & DPumi i
o (F2V)#) DAIE

RIGER
0. 1MY) »ERIEER (pH7.0)
10mM MgC L,

omM thio-NAD
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[0168]

[0169]

TmM NADH

0.1mM 3a-tert-butyl-peroxy-58 -Androsterone

40U/ml 3 a-Hydroxysteroid dehydrogenase
EI“’Q

0.05, 0.1, 0.25, 0.5, 1, 2.5 ng/ml Pumilio
BE S

BEFSOSETREE L HPuni lic®)LEY bRY JO—FLFFEEE
fbELe~a4 207 — M, B L7Punilio (BEHE) %0~2.5ng/mlD
FHETEET S, 0.1%9BSASHTBS (pH7.5) AR AELOu UKL, =R T285[E
RE DI, RICVTIVADBEREZRBIFRER. 0.5% Triton X-10028T8
S (pH7.5) TH% L. HRPEZFHHPuniliow U R E/ / O—F L% & & 20
Two/MDERTEET S, 0. 1% BSAZHTES (pH7.5) FRES0uMA. =
RETCIFNERE > IR, YT ADBREZRBIFRER. 0.5% Triton X-100
2ATBS (pH7.5) THF Lo RICED TILICRISHRZO LT DHML.
JICTIRLAAS~Y4 /0T L— Y —%— (30 F#EMTP-500) T405n
mD7 4 )LY —%FEAL TOBERNAEZRE L, 0PEDORNAERILES
BREMEREICYLTIOY MFd&ildUBonk, RERKEEORW
BEif&R23IC7R Y,
<BERF9
3a-benzoyl-peroxy-5 B8 -Androsteroned & V'3 —acetyl-peroxy-58 - Andro
steroneDEMF L

FEHEF14IZR L7=3a-tert-butyl-peroxy-58 -Androsterone DS EIC
BT, tert-butyl-hydroperoxide%benzoyl-hydroperoxide ZF 7zifacetyl-
hydroperoxidelC & A 7= LU EERRIC L TRBEILEW A 1S,
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[1E16]

3 o -benzoyl-peroxy-5 8 ~Androsterone

[1E17]

3« ~acetyl-peroxy-5 5 ~Androsterone

P
3
3
7
S

EZE LOF BTN
[0170] AFBBITZ. SRENODBEBRLAENERINIBRRESFLPELRESY
FIcEWTIEICFIAREETH 5,
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[E5KIR1]

B oK D E
NABEREEHREAVIEBREFENERETH> T, MKBERESHK
DBEZRELTFZILAYKRR7 74 —E, JNaP5—¥, AZ7 b
H—¥, JNI I F—H, vV /o 5—FEFRERILAFOSF—F
W,

LTEREBROBEES LTTFR—KBR()TERINZ 7y FORFOVE
BRzERL.,
[1E1]

Y1
'® 23

N

SN
XO- ST ()

(N—w/XMTRINZ 7Y NORFOVEEKIE, PILAVEKRRD
7 —EOEEE L TRHWRSHEICIE.

A, Xid) VEBE, YRUOVUIHETAFLVETH I, Fiid.
YIIKRTHY, V2L, KR, KBE, KRFEHI~60OT7IL2FIH,

FRIERER ~6DT7ILFILETHY,

(i) — &AM TRINZ 7Y NOXFOVERKIEZ, FLa2 45—
C. AV N —E, TV N F—EERIETV /I OF5—CEDOR
B& LTRHWREGEIE.

AP XIEHERETHY, BREEGIILI—R, H#SI7 =X, T
IR—ABIVTV /) —ZADOWBENSBIENDIFETHY., YR
OV HBTAXFL VEFLEBRREFTHEIN, hid, YIIKE
THY., VUL, KR, KBE, REH~6D7ILIFTEH, FLIFRK
REI~6DT7ILFILETHY,
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