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 BEWEE BHE B, A8 EA (AL
mE ==, WA BT (AUKZEEE)

ZLdIz
€2 AREOBEEEOEY) XL —hF 4 T UX L (BHY L) LyMEh,
B D L LD EYSEMEAYCESETEL RSN IRETH 3. BLEDHE,
B X AQEiiE MERY Mg LIEEh 2 MEEERICH D, JOERY VR
R R U CRBAICEL 5N 2. BEERIOYIFIVERS P2 200 S HIEER
CEZ IR T 2 AAWEETH S . BHEINEAS NSV ZEEEEN UTH
PSR AR EET B, o, REARBEEROLRELEEI5h, A5 =Y
DAR - SUKHERHESPICT DI LIZEE ) X2 2EET 3 EDICED TEERRET
»%.

BREICENTAS b2V, N7 R 7V RNEEL LTARS D, REEER
serotonin N-acetyltransferase (NAT) TH %o BH U X LEHRTZEHINATIHBO TR
BEEE T3 2, CRETIEDR LS SEEDTEMEIA SN TN 2. 511 b
SAKEN UEEEEEIC L 3 EEETH . TS, REICRERRL D RESh
B VT RLF) U BRRGRI LD p BEFECHEEL, G &Y/ Y ERM L THIEA
D cAMP WER FREEF, TOKE, A¥F—UIEMLE N, EEEF CREB £
Me(bT 3, 2 LT, NATmRNA BSEL, BREED LET2 9, B 558
EBD VT RLFUVAABRRD, NATERS 2R3, B2, SHEHL,
BREEZI VY I VBEANT, NA TmRNA 2{ETEE2IEHEINET 2 7 5
JIFF N IBELRVTOEETH D, NATIZEETOF 7Y —LIIBNWTHEIND
75, cAMP LEEICIZZ OHED SEEIN TN, Jhid, Y ¥yRaOvF Y NIETH
%]4&3&?N9§ﬁ,MMPEﬁbﬁ%ﬁéﬂtA%f—%tibUV@MéhtN
AT EAHERRL, NATY VNI EREELT 2 DTHS % LBLRES, /
NFELF) U AAENATHRNA OFEY XAZHTLE—BLTHELT, VTRV
FULAADON/OFFRIFTAS F =V OARY XAEBBET 20T S5 LN

21k NAT DEMREHZAEHE T2 LCRE2 DO7 70—F 2L 2TV 2, T8
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LEAWE LR, FOMEEOEASEOMFEZE L TH L NATHHRZRHT L, &
3—ol, DETLD NA Tid Neethylmaleimide (NEM) O &3 72 S HEBMHFEI L > TiF
HEREEENZIEFHONTNS 9, ZOHSEABEESFL IV THEET2H5ETH

%, ®A2lE (1) vPNA v INATESEREET 22, (2) NATOVRF A VEE
D -SH/-S-S- #EEOEHIC L b EEDPTHiTh T3 2L, (3) TOFRITZIINVE T

FUDBEELTWRZEERH Lz, AXT, ZOH LWENERESHEI OWTEREIT]

=N,

1. 97 NAUNCLBAT b= EREE

Sy MSEREBEREEIIBNT, VT RLFUICLDFELEAT M= Wi
Na*/K*-ATPase DFEEHFITH 27 734 > (500 nM) OFHMIC L DB EET . TOR
NATEESERICBEESNE. NATmRNA RUNATZ VSV EOREE~DY
TS CDOEEBRERFALELIE, MELEEEIRENARDP oz, ERTT/INS LICL
ZNATEEEER 777V —ADEEATIIREEZZTRP o, NAT LEGHEKE
FERLTWBZEDRMENTNS 1433 ¥ 2 I)SJED mRNA OEEE~DOTT7ISA 2O
EEEFNZLD, EY T2y MBELER, e T2y MSRADTEILDHSDL
BRoTme CHODERLD, 1433 FUNRNIEDOREZOEMLDE TN, VIZLBZNAT
EMOEEICE ST 2 LERBE N, SR cAMP BAERVWEEIDS Y17 EL
~VTONATEEOHERETH 2. ZOBRITONTIE, RE, AXRERFTH D
DRI AP ET N E D, |
2. NATOL Fv o 2
2—1 -SH/-S-S- REDERICLZNA THEEFL

RERTIIABEICRR IS/ GST-NAT 2EALE. BLEI VS FF > (GSSG) D
B, EEAEBRRCLINATERG (SRESREBIRoz) LEHe, B
KUED, VFFTRVA =)V DTT) ERidETHI NS F 4 (GSH) TLETZ I
WEDEEZS LDV IWVETEELE, BoBENAT @BELEE LTWRWED) %
NEM THEFT B LHEEL, DIT KO GSH TR LU THKELEZETH o=, LL,
BR{LR Ut GSSG THEE U7ZNATIX, NEM ORI DIT XU GSH OIEIC L DiEtE -
FH L DUV ETEE L. FIT, Acetyl CoA TNA T ZFIME L4 NEM 1[2L3
EEEEIZ RS R o7z,

INHDERLD, NATICIIEERRICOERY 27 VEED Acetyl CoA FHEE
EEBICEETRI L, ik, ZOYRFA UBEED -SH/-S-S- EEDEHIT L DIEED
FEENTVB L DB D LR o7, |
2-2 FEHCLERVZAFAVBEORZE

NATKREECREESNTWE 52DV X7 V& (37, 61, 75, 158,
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17 7TRE) BEET 3. FNTREDVRFA VEEFEERRICERRDOTH 5 5D

Acetyl CoA DRI X D NEM I 3EMESHIHENE T LS, “ONEM £F

WT Acetyl CoA FHE T, RUFEEETICHBIT2 “C-NEM OE D AHE LB UEMER, 6
1BU1 T TBREOYZF1 VHESCEETH D I ERE Lz TOZLECE 1A

(6 1BEDOYRFA VTS VREZRED) RUCLT TA(17T7TBEOYRF

AUEFSoVICEZEDD), £C61A/CLT7TTA (8 1BERULTTEEDY

AV EPSZVICEZEED) @ double mutant 25 NEM OERIC X DEELRD 2

5

2-3 AFAVRNT A FREDREE ‘

X7, 6 1EEL1TTEEOYRFA VBEORTHIKIC SH-S-S- fEORHT
»bhfh%@ﬁ%ﬁﬁo%:T%?W—&&%é@ﬁﬁ%ﬁotcif,NAT%Amm
CoA THFEFT B LICED Cys6l B Cys 177 2REL, BECEROBRNYRTA Y
% NEM TIESiUT. Z0% DIT B F £EIZIEEE T 5 REBN 21TV, &48tE
= IBER A EEL L, V, protease 1{hEE, TN ENEREER EEETEEFCRSH
2957 A FEHPLCICL D Bg-BR UL BEEPSBEONET ST AL M2 DIT
Eib%ﬁﬂﬂ?%a2¢@7iﬁxybﬁ%6n,%Q%ﬁ@#%%%ht??ﬁﬂy
Nr—T Lo D 2ADT ST ALY FOT X ) BEFIEFNTFER, Cys 61 XU Cys 177

FEENTVE.

CheORRLD, NATICRERE (SH, BHEE) LB (S, TEER)
41, ZhiZ Cys6l & Cys177 QBT —SHLSS- MADESICL>THERIENT
WBZEDHELPLIRD T :

2—4 FNFFAVICELBNATOL K v RfEH

=WtE 5 NATIZ 7DD posheet RUI5 DD ochelix EFOMRY VIV HTS
D, 30DHEYRTF KB (Loopl,2,3) B Acetyl Cod FEEERILD LIS DIRIROFE
L o5TWd, Cys6l KU Cys 177 i&ZH 2 Loop 1 KT Loop3 T B B, SH
DEBLD, ZO2DDVRFA VED -S-S- FEEDIEML Acetyl CoA DEEEHEET

BlERIZhD LB RBRENE.

M EQEREPS, NATDHFA —SH-SS- HEOHEESRENT 25 U EERIH
&, ThRbEINIFEUICLBNATOL K v 7 2B P LR TE Tz, M
B GSH/GSSG Hhid, A OBIGHIR ML R, BRAEZIE DD LT oL RREICR
WTEHT I EDHMBNTED 219, TOTL SHSS- HEOER, BCRNAT
| EEOESICEEERIELTND Z LRI ARIEFD Do SEF A D R U miE

iz, 2<HFLVERELVTONATOREEETS D, BIHY XL 2EHRT B LT
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The molecular mechanism of ouabain-evoked inhibition of synthesis of

melatonin, a biological rhythm-producing hormone, in mammalian pineal glands.

Yoshinori Moriyama, Ph. D.?, Seiji Tsuboi, Ph. D. , Masato Otsuka, Ph. D.5,
Koji Takei, Ph. D.?, and Hiroshi Yamada, Ph. D.? .
" Dept. Biochem. Fac. Pharm. Sci., and ? Dept. Neurosci. Graduate School of Medicine

and Dentistry, Okayama University

Summary

The mammalian pineal gland is a photoneuroendocrine transducer that rhythmically
synthesizes and secrete melatonin at night in response to photoperiodic stimuli f_rorn>
endogenous circadian oscillators.” In the rat, this process is positively regulated through
sympathetic neurons projecting into the gland: norepinephrine secreted from nerve
ending stimulates serotonin-N-acetyltransferase (NAT), a key enzyme for melatonin
synthesis, resulting in the increased melatonin output. We have found that very low
concentration of ouabain (50 nM), a specific inhibitor for Na*/K*—ATPase, strongly
inhibits the NE-evoked melatonin synthesis. In the present study, we investigated the
molecular mechanism of ouabain-evoked inhibition. At first, we have observed that
degrees of ousbain-evoked inhibition of NAT and Na'/K*-ATPase are correlated to each
other. Upon treatment of 50 nM ouabain, the NAT activit? is strongly inhibited without
affecting the level of mRNA of NAT gene, and of NAT protein. Thus, ouabain may
_inhibit NAT through posttranslational modification of the enzyme. It is possible that
perturbation of membrane potential inhibits the expression of one tupe of 14-3-3 protein,
resulting in inhibition of NAT through decreased its binding. Durinf the study, we have:
also noticed that NAT is controlled. ﬁnder redox switch. Amino acid residures involving
in the redox switch and changes of 3D structures of NAT during conversion from active

and inactive state will be presented.
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