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(1), 16a-12'-“CIBAP Hy & KW &
3mg 16e-B2WH3ml —EFRAHE
0°C, REMA L.0ml &% 25.0 mg BZEA
5mCi #y [2-%C] BZE, HMA1.0ml &
B S515mg “IRTEB TR (DCC) W&
RIBERT 0.01 ml FYTE/KIELE, 7 0°C &4 T
Hilh, AREZEBHHE L, ERMIESR
BERGEEER AN USRI RN R MR, Y
SR T 1R/DBS, A B 0.16 mmol, 4k4E
B 20 min, FRSHPERAVEF, THE,
MARE 2 ml, ARERKPET, HER
KA _ERR. BEMA 3ml FlR,d &
B VKB ERHELGBEMA 0.5ml X, SiE,
WSS, HEERMAL, RaOiMFRME
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B st & 26 22 mCi/mmol,

(2) 5¢-[2-“CIDTB &K FEE A H
k. Se-ZEEMMIRCEE (2-1C] BLE
EEF A CER_URN_-EFTF P RNE
¥ 5 a-(2"-“CIDTB., H/EWHEN 60%, thik
54 16 mCi/mmol,
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Fig. 1 Synthesis of 16a-[2'-1*C] BAP and 5a¢-(2'-“C] DTB
(8): 16 a-SE R [2-C] BZER Sk R 16 a-[2'-1C] RZBEZE (16a-[2'-1*C] BAP)
(b): 5a-ZLBWA [2-1C] BTMRIER 5 a- “ERM 17-(2'-"C] BZER (5 «-[2/-"C] DTBY
DCC: “HRZHEB R
(a) The reaction of 16a-Hydroxyprogesterone with [2-!*C] bromoacetic acid produces 16a-
bromo [2'-1*C] acetoxyprogesterone (16e-[2'~*C]BAP)
(b) The reaction of Sa-dihydrotestosterone with [2-**C] bromoacetic acid produces 5a-dih-
ydrotestosterone 17-[2’-'*Clbromoacetate (5¢-[2'-**CIDTB)
DCC: dicyclohexylcarbodiimide
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F 16 a~{2'-*C]BAP gk FH 5¢-[2'-"C]DTB
St BB R FIPRIC S S 2R, B 1 pmol/L,
SEFIHRITIRH 100 wmol /L, 7E 0.05 mol/L #J
BIRSE XE & 5% WL, pHT.0, AL
Wk 6 ml, FEERTFHITRE; ShR¥/NRER
H 0.1 ml R BERRITEYE, HEE & &
70% DL LHOEEYE, DA 50 (589 2- S B B
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BT, EHOEN K 3 WL, HE BRI
AR, BEtAkETR,

%, RIEEERNEE

B UK U T AR ORI e, A 3 ml 5905



BB, BEBIETETHEALNRED,EES
AT EE, 110°C KB 24 h, BRBMAER,
F Beckman Model 118 C RIS FEER #T {3
FTo 07, WS e AR 4Y » B 0.4 ml, JNA 5 ml
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AT TR, B T e e, 1 R A B 4R,
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HER (1,3-CM-His), I-SFRHEER (1-
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28, FFRICHOES R KSR P M A 2B 5y BT e B iR
LHELE, DI E ARG R AR,
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Fig. 2 The inactivition experiment of the
enzyme
38,20a-HSD FufnsiFl 16 a-[2'-1*CIJBAP(—o0—)
WA HIH Se-[2'-1CIDTB(—x—) —E{HRE. &
RE#HS, HRWEEHE (30pmol/L) FER, 16a-
[2'-''CIBAP MUl —@® — K Sa-— 42
B (30 umol/L) ¥E{EN, 16 x-[2"-*CIBAP iy
HIEEE N —a—
Incubation of 38,20a-HSD with inhibitor 16a-
[2'-"CIBAP(—0 —) or with inhibitor 5e-[2'~
UCIDTB(—X—). When subtrate progesterone
(30pmol/L) or 5a¢-dihydrotestosterone (30umol
fL) is present in the reactive mixture of 38,
20a-HSD and 16a-[2'-1"CIBAP, the tracing pr-
ovided is —@® — or —A— respectively

REEP, BUaEWER 30 pmol /L FIEK,
16 a-[2'-“C1BAP *fEgrOIMHIHE BAZ, %05 4
FF] 155 min; MY 5 - — S EFIFEER, 160-
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Fig. 3 Stoichiometry of enzyme inactivation
with 16a-[2'-*CIBAP and fetal lamb 33, 20 a-
HSD
MEENEES RN “C HREEEMEERE: 1mol K
16a-[2'-"“CIBAP 524 #4]T 1 mol 89 3 8, 20 x-HSD
ippedd
A plot of enzyme activity versus incorporation of
“C radioactivity provided the tracing which sho-
wed that 1 mol of 16a-[2'-**CIBAP completely
inactivated 1 mol of 33, 20 a-HSD
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Fig. 4
{a) 16 a-[2'-*C] BAP 7 5 a~[2'-"*CIDTB {0 &l
TERERY 3 8,20 «-HSD K /=¥ i) E LB 4> AT He A
(b) 8% 1, 3-HEFHAEM, -HTFEARR 3%
B AMEIE AW TR AR
(a), Elution patterns from amino acid analysis of
hydrolysis products from the inactivation with
16a-[2'-*CIBAP or 5a-[2'-"*CIDTB of 38, 20a-
HSD
(b), Elution patterns from analysis of a mixture
containing 1,3-di-CM-His, 1-CM-His and 3-CM-
His

W 14

R 16 a-[2-"C1BAPH] 5-[2'-*C]DTB
A RS B E M, (EAENIRY 205 ERTAIL 60~
[2°-"CIBAP BREAZAIEIF; KWE B
5 o~ 552 D GE R 5 4066 U B v B A0 HDER)
B, EFEREMENERER. X1M%h
ZERNEDN K., BERER. FN 2H
Ko H/NF S o-ZHEFN Ko 8, B3 &2
BN EHEMDKRTF 5 - S22, FLUZER
B B 7 200 A RO 6 5 R Bl e O R a3 L

*116 .

ML ERSERERATDEH D TER: (1) K
WA HITE RO EEOR — B0, RIEBRIE
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IDENTIFICATION OF HISTIDINE RESIDUE IN THE ACTIVE
SITE OF FETAL LAMB 3 8, 20 .-HYDROXYSTEROID
OXIDOREDUCTASE

Chen Qingxuan Frederick Sweet ’
(Institute of Developmental Biology. Academia Sinica, Beijing 100080)

ABSTRACT

In order to further characterize the active site of fetal lamb 38, 20 a-Hydroxysteroid
Oxidoreductase, we have synthesized the radioactive 16a-bremoacetoxyprogesterone and 5a-
dihydrotestosterone 17-bromoacetate as affinity labeling reagents. Both of them are the
irreversible, active-site-directed and competitive inhibitors of the enzyme. When the conce-
ntration of the enzyme is 1 umol/L, inhibitor is 100 umol/L, the inactivation reaction follo.
wed pseudo-first-order kinetics with a 2,5, =75 min (16¢-BAP) and #,.; = 480 min (5¢-DTB).
When substrate progesterone or 5 a-dihydrotestosterone was present in the incubation mixture,
the speed of inactivation of the enzyme was slowed down. The labeled enzyme was hydro-
lyzed by hydrochloric acid, through amino acid analysis, the labeled histidine was identified.
The histidine at active site may play important role in the oxidoreductive reaction.

Key Words 38,20 e-Hydroxysteroid Oxidoreductase, Affinity Labeling, 16a-(bromo[2'-
“Clacetoxy) progesterone, 5 e—-dihydrotestosterone 17-[2'-“Clbromoacetate, Histidine
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