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EBXARAEHRTAEBIALL M ERERLE R E L HZ
XRx2eBERKRBEHEABEEZHE (BB -~ ZFELAS
) e

B f M o B % (ISCHEMIC HEART DISEASE) & # © B
BB ERZIAAE AP OB BEETORARE
BEHNBRELR HoBCRREELEZBRAFT LAOCERE -

EorB(SOLATED) R MW EHHE R RBEHE (W H BH A A
ELE  HHORRABAREK)Y S L - B T2 ANTH
B TEBAREALANEBRERRSRFEHARAE 8> 1248
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[

Bl BB RXDNAR S AK > # B R R & F &35 2
BaEMmE R WRALE E  LEBITRTAIRZ
— LR/ BRBEFRIRSIRTAEAGHN -y 2
BRARBathEIELEREREZI - oK B
BUT B TR AL B -

£ B 5 % BR/KX & (KNOCKOUT MOUSE/RAT) A & X
Peas b AR TaLIRLEGIRARRR  ERMEEH
BEAR%F R iS4 (knocked-out) | 2 R B E R £
B & & -

B4 B % #® (KNOWN RECEPTOR)E #5 M 4 # % 2 >
HUESHEEAOERBOHEHERD -

RM(LIGAND) E i # 8 R A A X XA HE R &
_} o

A XA R 2P H (MODULATE) % 4 4 (MODIFY) — 3
EHEBFREEHE DS TFIHE -~ & F R R
//l\ °

& ILAE E(MYOCARDIAL INFARCTION)E # B # <

ZFHPEBBREARABENEZEBRIONZTHERET © v
MBEZER T DR MBE -~ KIRXREIR(EFLRARAR[ES
MZaB)MBE R  wRMBEBLELERREAAINEZCHRE

B LERCBaBE T -

JE 7 5 % 2 (NON-ORPHAN RECEPTOR) & # # — #% #
RE2BREFHEHZINARERELAZ S F 0 £ P aA
GAHLELBEITF/L@BANRLEGTERE-
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# % % # (ORPHAN RECEPTOR) & # — # ™ 4 # %
B EHAIERBAKBINBERA KL -

3 4 2 % B (PARTIAL AGONISTS) & # ¢ 2 2 B & A
B e BEARKEAIBE/RBZ L AREZHE

(BB ~ 2B ES M) -

B % @ 4 % (PHARMACEUTICAL COMPOSITION) &
BOEY—HEIUHAROHBEEY  HUETZEeSHTAR
AR (Blo  ERARD > ABRB)NEBETHNAFTEZ DK
ZHRE - BEAMBRMABRTEA BT B L ERBMRT S
TRARENBRANBARZ —ZFTHUERIATRAAKRKZIBAERAR
ERZBETGREZEBALTIZEZHAESE -

* % ¥ % (POLYNUCLEOTIDES) & 35 RNA - DNA &% —
B ke B R R H R AR X RNA/DNA# X A & -
AEAZRBERTAEN OO T HZHE > bR
Fa - -BAERJRLEAETENELS > LT XA A EAT RN
G R A G I A

2 BK(POLYPEPTIDE) & 5 A R E E W B A B B o4 -
B> Rk - EHRABZALTRAANSIHKZIZEAT - b 4
RNERAEARIBRSERZIEZRBLEH - BT 2> a4 £
Bz E A B8 A BAEWEKRTEAS
"%, —WZEBR T

7}‘/\

v L B OE & X & ¥ (POST-MYOCARDIAL
INFARCTION REMODELING) - B A EZ vl 4@

BEAFRAEACENHREUHBELRAHER - CER X
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BP A ABBEAME N ARG EZRIZ— - BM > £ h
RENBRERTERHEFT CBRAANABRZTALEIR
Bl TRVBEFEIRRETHELAALTEAR - — D
TOERREAOACERARARAVBBANYCER HREEALK
BAHREY R Y Y ﬁk%ﬁﬁéﬁ'ufﬁ% s SRR H UM ENE

BRHEXEFTARZIREYBRABEPREL T E 8 R
. %

RECMBERAZES T2 ERLRER
® 2

(a) Z OB XM B & KA

(b) B omampm AT > P ARA

(¢) ZRBHL > RBFA I AHRAH

(d) ZERBHERD > BFAHERA -

HEHE - RBA - CERBEUATASIRGH U R
TRAE AELAARBRRIA - BEZTHEALAETHAE —
Rt - Am > BTREREEZASTERGERES > > &
HABAEEFERBAEARNECH SN @B AT -

I FPRIMER)E AX T EHBHAOETBRTERER & H
THABRBHERRAAZH TARABEBBRAINHR -
5| F 7T # % ADNAX & 8 - RNAXR & 88 & R # &k 88 77 # 1t
ZHBERORE YR - |

% # 7 $%£ (RECEPTOR FUNCTIONALITY) & # ¢ # &
%%ﬂ%%%%@%hﬁ%%i ¥E®H o Las EAR

AR AR AR TFAARLLE  BERBALRER
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/%% BGEGFAG T M -

& B8 4 & % /& (REDUCED CARDIAC OUTPUT) & 35
BARPFACKRELEIEAMNERE -~ RCEFTURERFK
”%mﬁhkﬁﬁi%@%Jo

— #& {8 3 F (SECOND MESSENGER) & #5 % & 7% 16 % #7

5

AAM@BRNRE —BRENTF L4 & AL 8% (IP3)
—HH B (DAG) - REH B F(CAMP) - R E & & H
(cGMP)RCa’ - TRAZT_RKANFRERAZT LB ELR
o Je o gt B AR TFREZBAETEERAN BB ZEA
M Bl e o ReRAE - FHATKB - RKXE RKER
a - |
3 3% # 3tk (SIGNAL TO NOISE RATIO) & 45 £ 7 16 ~
BRRARANBEREFEAZARE  EAFYZARSEF Z HA
KB - FRAAREMNBRBES K EME -
MBAGPACER) S e FomAiAs  Aani
(ol RMZGPCR)ZABEB FREABAHR 2% > 2
ARBEBTRABEBLIGCEONRBERN A ¥V AE
ERIFOBRABRALAAEALABERBLIGCGEF O R BLER MR -
VEBFzHmABROHBT AL 2 34% % %20
#] %% (STIMULATE £ STIMULATING) 2 T R &
(response) ;| —H AR B EATE — LS MWAFLE > ABHED
WL EHWAFLEAERLT ZREHY v -
ZRAFZOUBIECT)EHERB(H LS EFRR®D > A
BHBE) - RH (AR TRV (ARERDNR)RE
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SHH (B~ FRF)-

% % # & (THERAPEUTICALLY EFFECTIVE
AMOUNT)E#&X?%%T&@*& %4 % - IR
ABEH LS BEMEE - RE - B 6 (medical doctor)j‘c,ﬁé%
B K B & (clinician) /i 2 F 2| A W R E L RE X F MBI
LM RBBORAET ZADRERZREAE TIH —HRX %

. #
(1) A ER > Pl EmEFER  EKRKRXXAEE
® MARRARERALERORERERZIBRBREAY X
Bk ERKKARE
2) HER BB EXAIRERER - ERXIKXAE
zmEIERSBERINEERS - ERRREXAE(R
tRER/AERE-FSTHFR) R
B) REER P HEXAXXLRER - }iﬂkjc%*ﬁli
FREXIERGSBERAELER ERXREAAE(REY
EmiER/RKEK) -

%A B/ A&/KX A (TRANSGENIC MOUSE/RAT) £ &
XFPHEAAREA S AL M BEAAEZIINIRAR R &
AARNGAEASG AR ES IR RAR -

& E B ¥ % (VENTRICULAR CHAMBER VOLUME) &
ERBCRARECERONEES - ERBH KR > £
EHBAN S ERE - |

THEREHPFRAEZIANBERZURF T LELARE
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HRABAHATARBRZITFEANEBBAMBIKR -
B.&fix 12 B4 W
1. & A % GPCR#& & % #7 & 47
ECERAB2BMEL A& LHE2GKF B (wGq- Gs Gi»
Gz Go)A R # GTPE 4 2G%E & - G% & # % 4w GTPase—
VR L% 2 KMGITPAGDP R A EFKAT » 2 &
. KEEMH - Rm o> FlYZXHEEFEEGDPE R GTP - — 4
R T Kk # 6 GTP# 4L 4 (analog) » [*°S]IGTP v S » T 4% 1 A
o REZEGCEORARBE I B I BB HELSE M- &
REHFEAREBRAS AL [SIGTPYSH THER A &
ECGEOABBEHILEL RTEALBZEBATLTHBE PR TH
FZE PR 0 LE ¥ 2 — 6] A b Traynor & Nahorski® 1995 7
BR - AW ALBEXIARAZELS Y RMGRKR > B
AXREAXBReBNYRERILAELFRAROBTRGCGE G A
Mok TERE2TNCEE-BH B -
2. 4% 2x 89 GPCR & 4 o # & 4y
— B EERAMER TEARAW ,, GEE-BH LB »H#
(W AEBEEREEB XKD REXE XIS R EHX)
Br o EA-LEAEBRTRESAT RFEME-—FTHERAEE
BILE D TAXIBORBLEMEILHEA - BT 2> i@
RGRRATEAMPBREAILADTHEELTLELELHE @™
RIEKE@BNARETRLBEGES " %48 8 (uncouple) ; -
a. Gs~ Gz& Gi

GsRl B FHRILE - 5 —F @ > Gi(RGz#E Go)#yp #] i
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MEHBILE  BREFTEILKEMEILDATPE & % cAMP ; B
B 0 E AL Z 81 Gsk G 18 B 49 GPCRE 4 j8 W cAMP & & 3% Ju
AABM - oA —F@> FAALZAEGI(HRGz-: Go)k & 18 B &
GPCR#EZ ta fjs NcAMPE By KB M - BB RARRNT LR (X
R X R EMS ) B ANFE > (Neuron To Brain) (% =
B& )Nichols, J.G.% % - Sinauer Associates, Inc. (1992) - E
AR CAMPH R X A2 TRARHARZH wEREILEHRETF A
X BORGERXE(EHILE DT HEIKRCAMPE ) - B &0 H
o Mo AR SEFETRAABECAMP ; £ — S BB T % F
—EgEey s X R AELISAY 4% A anti-cAMP#HL 2 - 5 — 7
HARMOBE LA OB _RERATFREA LR T L - A
TR —HTARMGHBHZIEZTE YT KB o cAMPE 3 7
#%cAMPR E 2 DNAK & &% & & # 5% B + (CREB)& & &
& A& 2% BCcAMPR B T % (cCAMP response elements)#)
HHRMEL BATEHAINERR RIABD L4 0H
ATARSAR LPLEARBRBEAR )N B A LS5 &
CAMPR E L A 89 L F - Bt - HEMLHGsE R T BB
MCAMPE # » # 3 F/ALA R > BARARITAR - REEK
BlPFEIBEHERBELEETTHERAZE LR ZE(Chen
A 0 1995)3 &
b. Gok Gq.
GqAh Go#i st i 88 Coy F 1t A M > % & A # 8 fs PIP, K
o BAR2E@mE NERTF =& b (DAG)R AL & 1,4,5-
ZBBE(IP;) - IP;EH EW M WMBGQRCoB A SR ZEL
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AWM BBRARATLA(TRESEHMBRAN) EAFT
( Neuron To Brain) (% = J& )Nichols, J.G.% % - Sinauer
Associates, Inc. (1992) - R IP; R W B Rk T A A &
F B ) do 1% B b/\#hxéi%Gq‘kGoﬁ%H*ﬁ ey R M AT K
Bl(LEALS M HERIPRE) Gaa M < 8 F T 4 A APL#R
SRk A PG M BBCEI H4AAPIAH B X
BEd: Bk TG EM YR LEAR &k R H
o BB R & AT B R B o BB & R K ™ 4R K B P AR
THABERE N  —RBELBRELHEETHF -

3. GPCR#& & % &

%A N AMKYEMHEFWLGPCRE M A M LAY B F L
GPCRU B & BRI KB RRAE &R ZEBERES DG
Wik RB-E+T2ASBHOIE > BRAHAZRLBETH L
AN AEMRRBERBEZZLELSCHOFEATHAIMKFL - BB T
ENFNAMNSBRANELERRAEBZ & tic e ey R AEE N
B ZE  DRHENNEIZEHNANBRETRBEEALLSY
RETARARKE ZIRAB B ZIRALE £ -2 4
BERATFT  TTFRERER BT UAE T LEZENT L - £
— L AEBRTREA T O BEZHFEAHEEAGPCRESLSEZ G -
—BARAL AREZERAATE>HH R (RE KX EA LR
P M)A B IERERKRNE HEFILHGPCR % T 4
Bl b ZEARNAEAMRGPCREA WM EE2GE A - GE B B
GPCRE&H TRHE — B THAFHANELFRERRZ - £ — 2
BERERGT  EBEXHERAFILSHERLLH K
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LA ALPRZIEANANRGE G - Bk » X &M T
Etb%%‘#’#ﬁgik&z& ri,%4bGPCR;l%$l§fr%**‘ﬂsf% e
— S BT R P BREF AR LA FE LB R G KHE
FAFNM0 RLHHNAEAGHRF > §HAERGEKLEES
B FRSGBEAMENLEERE -

GPCR#E A Z M AaNH¥ mGEx & 2 N £ ¥ GPCR/E B
M E o A - B AEBETRA T HH AN ATM®EL
GPCR& JF R &£ M K H %1 GPCR# & & & ¥ £ B GPCR

® BB G > B AT kR B A A W A o

TEEHREEALABRES THBRBER, L LBFHYH A
XABTEEAASD Y GR AL -
TRANRAGPCREB2ELA T MRV O EBEARIT AR
BALAio TEHLELTHZEZRABBRAKRBE S KRS
o BRTBREMAEEZRINSGE R - £ L FHGPCRE S &
BEERDENEEZRER &4 2R KK GPCRA 7
BGEEGFFMMHE —KEF(BEMALEHZENLEMEGPCRA I &
HGCE A FF T E) BEGPCRey " &1k | % 25 F 4 M
BMEABRARAUABRNAEGPCRERABEGE S F AR H & - GPCR
TEHEREEGCR G A ARMFIHMAMBORR(RFR
ARBI2ME > BARALBETHRETLEREZALER) B
THRIE > R EAMBE A -2 ABETHEHF -
£ 8 RGPCR&#BAZ AR W AT R L% # M A MHGPCR
A5G EREHHNE - N BAEARDHEGE G 4% B W
o mRFAF—BELELCEEFIN(EHBERANGCGE 6 H R
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o REHFSQ@)HBERT AN K AN LEMKEGPCRAF 7 ;
WWTHEAFARARAFFAHARAE N A MEGPCRZ K & B # &
kR EHR o

o E i 0 B A #Gi Gz& Go4g B &9 %@ 7% {t GPCRTE #7 T
¥ H CAMPA & > 243 M GPCRA A # &9 8 & % 2 £ 3 H
MR > RZABCAMPRBEEA > HB R B (-
FARSEAIR )Y AR EH) W AXH BB TH > TH#
R HILBHXIEMN ST BRI -G RANRLBAZTY
B x> TAERUMLGPCRZ N AGE G AARABERY
GPCR#: 4% 8 - Bt R T2 — RN AHRG-BEHZH
THRGsEaGRA— L BEBERNER  #K "8-E , X
"% NAMGPCRE#E WwGsH AR "TRAM | Gikas
o b THEIL—RILBRALE - Bk » Gi> Gz & Go-1%
MR A LARTRESE T TCGPCRBEZEHMER A
BB EERAUBREBELBRIRALAH  RABEERTTAH
GsHA(RTRHABRIFTRILBLAENRNEGEG) -

%2

GPCR;E/t ¥ | GPCRE /L #1P;
CAMP4 sty | R B EM | BRI E | 8RR E
GEG [BEM 4 » Rldo » KREWZEIL| BB HCAMP A | 3245 H1P; & #
EHERE| RERLEE | AOPE | ©¥E
1% 3B & A) )T Xk
Gs ¥ ha N/A Do) N/A
Gi D N/A ¥ Ao N/A
Gz > N/A 3 fm N/A
Go P 38 o 3¢ fu D>
Gq N/A 36 fa N/A >
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M AGIE 8 EGs > Gi~GzRhGox B mMAWMGE & & A
BERBELRKAR AL AEBTHRAT  BREHBLSH
ARTAAGZFaBAEAM R ' A FCREBaR E 4@
("Goq, )y AT N BB ABEMB > B4 GaqeyC 4 518
BRABAAMAGEAHGuAH B2 ABRR - £4 T
Z o —BABAEABRBTHERGUORABEMLR)AGIE & &
A BAA TGqGim A HEHE , - bRAHERKBEN
EHG-BBHXEABEH A AERARHGE 9 (G B
® E_®EAF . B T2 ZHBENEX_8BEH T
ACAMPA & & B 15 E R % -
4.8 42 Gi-18 % GPCR & — # 3% 3% % % Gs-18 # GPCR#y #
R (ACcAMPA A # oy Bl R %)
—Gi-EgHxRe L THHBRFTRAHE > B EIK
CAMPZ ¥ » #cAMPE W R T LT E# - £ - L AR T %
Bld > M ECAMPE RV UM A LA FTILKEH X E HG]
oz RBMFILEEOA XN Th 8L MEwH
Bl — BN AMRKERELSEEA > LT HEAFLR
X B % mGsik & 4 GPCR(4w TSHR-A6231; A F x)- B
M h R Gs- BB < B FIATHECAMPE § 8 3% /@ A
oo Gi-BHB2RYFLERCAMPE B8 ) - Bt > £
A ERAEANAEE T, "RE - BT FRAE
M AETRFAGCs-BH (AR BH, )BREARLKE
£ LA RECAMPRA# MK (L T 2 > B ARGI-1B 5 2 8 K &
bYcAMPE » TH D, AR BHEHENE RYE MM EIGs-18 B
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3% 8 5% B AT L 9 cAMP E 3% he M 3R ) o H: F MF MR 3 R
e TERSHE, EBEG-BHBERTHYR G
B A& 3 Ao B &) cAMPER IR 0 ™ Gi-48 B B 42 % B AT K B K
R DMk
R ZEHERNGEZEZILLSHLERLE IR ZE U
HERALTFEH4HBBER AR ETBMBEIN T T ALS
S BEERMM R BT
C. 1t %

® Yy
EAARBC LG Y FHTRARLAD (B m k& D)A
HAGPCREMM AN - T EHHNE —MBETHAB TN NI
o BELLAESEHMTEERBERAALZIH G @R -
A AEBETRATEAANGRICSL ERE F /%47
BxBOEARIRELEN B BB RRAHE - LRFE
HETABRKENE BREEBDEHNE - 246 FH
E-FaB(wEEAREARAEHE) - TRABFHETHE
BEMBLERKRERFRERESE - AEALBTRH KB
tHERESEFEAEADMBIRNRAEABRBEERLSY > &4 2 X
W o BRABERR  ARGHHRLSCHEALZFRY RN
RIS EHREE -
AL ABRETRATRELSDYAERNELAA K
MAEMILERMAELAZIILA Y BLETARBEIHEHRY
BEBERATHYILELY - ZBEBEILSHTHEBENE — LS EH
B -LEHETLSEMASAEZHBHMALESY » #1010
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2100210002 B8 B840t Bbl T2 MK B
REERREBZHDERIREAGR)RAERARZARSOR D &

T BB RAEX_RTFHE - CRNERE -5 FALH - »
BRERBRRLE D (o FEMR - B KBEHE -~ YRE -~ H

BE) - mACEADEABEABRITAYD - R wRHE -~ =
AP EABREREB(W=ZA&XNE 9% - BA-_HER
X)) - A B BRI B VIO EREARAA » £ itk
AAREARAFHAZIES BEHLCLZETEHELLSKSY FE

o o5 H BT 4 6 B A -

6% A & 69 % 45 3% B 18 R R (ArQule - Tripos/PanLabs -
ChemDesign » Pharmacopoeia) - £ — & F ] ¢ » & s /b £
EMNEERASCRBEL A TAEAET LS BEHEFH
BREBEZEH AlbbHMBENRZALT L BhAFESE

BRBRN S TFREAETA—FAXFAGAE - Bk > £AF % &4
HiEF o lbbhAERER LBERAOMEALABIEALRS - F
B AXBEEHAT BEAARAMETHRALIZ20ELE2 Y
B TEEMmMANBAMEGRZILSHAGZZBIILF -
Rt 4 FTHALBEFAAGHERA > THADB ZHER -
Mk %k FERELEDTHGR -

HEHALERWENE A LR E L THERR R
CeMBARAERAIFTERAR - F > EHRHETEARLES
EBATRES  #B—F% > FRAR A TREALEHREIRY
MEABEMBE(ERK) SRAGTE > TH X
— & F %4 BE(R > Bunin% > 1994 > Proc. Natl. Acad. Sci.
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USA 91:4708-4712) -

AEAF—BERETES @46 ETHRARRNE SR
GPCREH & - @o it PP ELELHNTHIALE BB
EHE > TRAZEHEBM - RIS ERGREFREDSH
BB RERELERABERE  CAMNS T ETHRY
LR EBRIDELESZHRMHEEZ SN ETHRE - (A Matter »
1997 » Journal of Medicinal Chemistry 40:1219-1229) -

— LT K PRFPEEKEBE:E > XAEARA
® AP TEHRENEH —HHEZAEORPE - b £
BAREMAZIHEKBETHRERARRARNENE LB N > F
HEWEO TR LBORP N (ERBEAY > B A A% 5
MEXB) A ELEBETEEIA L EREEERERE
ZheBESBLZLBR AAEHRETHLEHAT®
ARABRRE  -BRHTZ  AFEHYHY LD REEE R
TE-BRREHETSHE —EEE FAREELC L
EREFHZIItoERE LHEMGERBE - (33 5 Kauvar®
A > 1995 > Chemistry and Biology 2:107-118 ; Kauvar
1995 ’ Affinity fingerprinting Pharmaceutical
Manufacturing International. 8:25-28 ; & Kauvar > Toxic-

Chemical Detection by Pattern Recognition in New

Frontiers in Agrochemiqal Immunoassay » D. Kurtz. L.
Stanker & J.H. Skerritt. Editors, 1995, AOAC: Washington,
D.C., 305-312) -

EILS DB B A G R
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— &R LGERERKAF BB CEH > Bt s
DT E—BRANBECEHRREBINICLE 4 2 & —
HmBEhHEHE B HACHORKRE ERACH @A
B A A F

- S ERTES > BRAG>TFALEBTHA - % K
EFATHRAECLERELS R IRAAAEH o RAEZANA B
(3% 2 Ooms%¥ A » Biochem Biophys Acta (2002) 1587:118-
25 ; Claek & Grootenhuis, Cirr OpinDrug Discov Devel

® (2002) 5:382-90 ; Cheng % A °» J Comput Chem (2002)
23:172-83 ; Norinder & Haeberein, Adv Drug Deliv Rev
(2002) 54:291-313 ; Matter & A > Comb Chem High
Throughput Screen (2001) 4:453-75; Podlogar & Muegge,
Curr Top Med Chem (2001) 1:257-75; & 7T A b3 U H %
BERSLE) % ETHHEBERBYPEDAR % 44
ERATXTERAEEDOA > OL U RS ERBEEH HE
LG R OREDFAARE  E2FABRERBRAAH
(3% &~ Noda®% A > J. Nucl Med (2003) 44:105-8 ; Gulyas %
A » Eur J Nucl Med Mol Imaging (2002) 29:1031-8 ;
Kanerva®%¥ A > Psychopharmacology (1999) 145:76-81 ; #5
TRLEIRAAEERBREASLF) TTARKLBZITH &
2K #1119 -

DE#ubsW

AEARB - HER(RBH)F A THAERAZIAG B
UEAKBERRANEZLER(RAL )G ME B GEAPCT
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¥ % 4% % PCT/IB02/01461 » 2 % W002/066505 > 2002 % 8
A298 s B AR RAEERELLE) A —EARELESH
HERTY  ZAGTHOCHKLLL SLBERRFAGH > &
T ERRR e F BB FE B RTF - K
R DMRE ABEZAEALGY K HAHA -
AERAFAGHTAEZEABESH(ARZIELETHBH)R/ZA
ETERERRARALAEZRAETRERIZEAANM T > TR
BoRiBimlEade BB ABRLl - B
® BEPTRAZRETREARBREARN  Rel 32 £ 1
Remington's Pharmacetical Sciences, 16" Edition, 1980,
Marking Publishing Co., (Oslo% A %) °
Z2RAEETHEXAACYEBEEZTRTREAAB ZHRARD
B - - AHBERARXLAGTEH N ERANELAD XK & 4
SR ZERIREERE A2 CNEERE - AR E
R ERPREZRA AR CRE S TR RAIXAMBTIF %
RAEABEE O ERARAZEFEZBEEL - £ — % LB T % p
P ARBEENRAAGENREAA-CEAELARA KX &
W ERAENERIAEAERE S G4 CHE LK BIKRH
BB w o TR AXHFABFLIFZARAZHEE  E2RXARBRPD
ZEIFEREELE LA LERBREREHAT ARBEHEHR
AEBOABERANEAEMEFEICORAAERE > &40 KK
CREEKX B oHEREE BFACERIBARBEAS
Méa AT TURLAXABFTILIEARELEE 2R R
NHREFEREE -

by
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LT AOHELEALTARAGE TER AL LEE R 4
ETEXECMWEHER HLAREEAETAXRXAEY
ftehAHACloRE - AFA-—EFEAEKRCTERB TN
b AR T e 0 H & — — AR ZBEEFTH L
(captopril) ~ 4K R & H] VR T % — &8 # (enalapril maleate) »
# # £ A (lininopril) ~ & X & 5 (ramipril) ~ 3% =% & #|
(perindopril) ~ %% #& # (furosemide) -~ 3 £ & H
(torasemide) ~ & X E € (chlorothiazide) ~ K & & X £ =%
® (hydrochlorothiazide) ~ FT k % % & # (amiloride hydrochloride)

wZ -~ ¥2 N & (spironolactone) ~ X 2%&({ (atenolol) ~ tb % % &

(bisoprolol) ~ ¥ # ¥ % (carvedilol) ~ £ 4 % R /B & & @

(metoprolol tartrate) & 3 & # (digoxin) &y 3R & -

E-wAREAMN T > SoloRAEGESL T A%

BHECHUERE  CHUBELRYEERARZRA AL RHB -
AL BARERGF  ChERFAELREE THEHF : &
HOWBEERAFKREBEE - - BABETREET > F
RZHREH T HEAERTH A SHBREKR - K4
HEH W CERRBRIACN@E AT HFRK -

BEHMBLREBLELOR - AB EH  BE - AHBR
M~ FBERA SR~ BT ~ B AAEZES RRNASR
T T %o By BE R M B X & - E«)‘%B‘“ NES ~ FRES - K
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A6231)(k — W A M AT M ELGs-BB 2 H)E HGI-B
B B AZGPCRA "MK M BB "MF HECAMPR E X £ @ - —
BH-—HERAMRG-EBBHIRHABL - B XK LER
GPCR& FF N A F A EARHERB LB L EHAETUA
Rz EARLES LM - £ —cAMPR %k F & 14 #
AERF EAXBAEERNE S T ERTFASERNHYH
Gi-@m s BAZLXRINBEELLSY - FEE % —Gi-18
GPCRMm 3w * £ A st % 85 » B 2 GPCR& R ) 1% 2 Bl #%

® ¥ mcAMPH 3R » B H A2 K Bl A B K cAMPIR 3% o
- R H—HA2x10" @293 mm E N AR T - =
R EHERARBEREAXAE(TXFERARXETHLEZA T AR
HEBRAHAEM) RTANELBEA K EM B2 ng DNAK % 3|
A e P o 8% B4 pg DNA (4 o pCMV 2 - %
A % % 2 THSR(TSHR-A6231)8y pCMV # % - TSHR-A6231
B GPCR% )7 1.2% # & & % DMEM (Irvine Scientific,
Irvine, CA); X ¥ B#y) & # R £ & 4 120p] A5 % # (Gibceo
BRL)# 1.2% # & & 7 DMEM - :X £ AR B 45 & ;& & (&

}

X)) BB AEETZTRA30E45048 - AL RBz s T4
BRRAR ) o BB 2934 B A IxPBSH ok 0 K44 s An 10
EH R FDMEM - 24Z AN BERESGRINELR » B
EMN3TC/5% CO, T A4l - HERARME R > M
% % 258 FF DMEM/10%8s 4 f 3% - 4 B £37°C/ 5% CO,
TRA - A2 EL > BK@BILARSH -

Flash Plate™ s ¥ & Bt 86 £ 4 (M X % 8 F o 5 Cat.
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NO. SMPO04A):&Z It Ném e B X 5 H > R > THRK &
WHREATHEZFZEHUAEANARENIHRAE T BE -
Flash Platety B A R T a4 —MHEBEEZR A FL AT
WAHCAMP B E 88 - 2 A NI F 8§ cAMP & & 4 4
CAMP# ## B AE B BZ ETHAMPR B LA MABFHELE - &
TRE-MBGEBFTARAEZARAREIB IR E 8B Y
cAMPE E & # -
BfoBAY TR ER240FREK - KA IR E R
o FE - B BHEENLREERAMNMIOE HAPBSE R
#1Z A Sigmatea fo T R EH KR RA3EFAPBSHF A H
—EREBRBF  KHeoBRUABRETFEHERABILRKerB
FRUENSOEABD LB BRCE - @RBEFLEFTET R
1100 rpm#k & 54 48 - ﬁrﬂ}i’@,uuﬁx%'l\'uﬁ-ﬁ/%ﬁ"/%%ﬁ“é%%
HPBST (W B RIEH) - mBBEZEA LRI KL S IGH
MPBSMUBFERAB TN @B (RLEBELYAHBILS0 ) -
CAMP & £ R & Bl & & &R (& & 1 pCiw & #t A
['IcAMP(S0 pD)]Z I E AR AEH R FIRL L2 H R A
ERELERFHER  ARGEHNRATEFHRLANA TR
BHaas50 plalmagHmk 3 plA R4 H(12 pME &L B &
REIRSO plamfe > RIREHRED K EHR - LB R
4 %A M50 pled cAMPAZ Bz 2@ % 697 > K& & w50 pl
4y PBSAZH-11&RH-127L - 50 plil & Bk A 2 /7 A
P o HAEEHLS (B o TSHE A % » &3 pli 4o
MERASGRKRIESIWEB LTSI P > F12 pMR &L AT
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REHNZRALASH AL plap T H - BE WA
P EFTETEEG6NEE - 100 ulés 4 cAMPE %t ] &4 18 B
A RABMMANIL T o B AR BEEER A2 F B A Wallac
MicroBeta scintillationPd J# 3+ # 35 ¥ 3+ # - & 7L 89 cAMP#
BT HEEAEBOIBRECAMPH K £ E 5 4

4.0 3 F AR B A H# e R E K

a. CRE-LUC# ¥ A% B & & 7 (Gs4a # 2 8)

203 % 293T4m o £ R H FL2x10'm B 9 B B & N 9632 %
® B o RARBEERBARAELTEMA KB YT 2 X B (Lipofectamine
Reagent, BRL)#& % - 638 £ 2 # — &£ DNA/5 § =& &
" > Bk F ¢ 100 ul DMEM®¥ 260 ng’% 8 DNAfe & #
100 pl DMEM ¥ &2 pljs % & 4 (%260 ngd 2 DNA & 4
200 ngty) 8xCRE-Lucik ¥ A B Z & > 50 ng&a 4 W A M £ 2
RIEMNAENEXTEHGPCMV K E A pCMV » B 10 ng GPRS %
3 % # (pcDNA3(Clontech)z ¥ # GPRS) - 8xCRE-Luc# %

B g % % F : & B SRIF-B-gal & & & pPgal & &
(Clontech) #) BglV-HindIII4 & E B 78 K R 8 ¥ & % 28 (-
T1/+51)% 4% - B % # # & AdpCF126CCRE8 1A PCR# 4% 8
tv 9 cAMPR B & % (R °» Human Gene Therapy, 7:1883
(1996)) B £ Kpn-BgalV4ix & & 74 #& A\ SRIF-B-gal & # » R
7% 8XxCRE-B-galsg ¥ A B # % - 8xCRE-Luc# £ A B %4 2 =
#SXxCRE-p-galit $ R B H M ¥ 0P L AMBBAR » Rz
M pGL3 & K # # (Promega) 4 HindIII-BamHI/f B + &9 8 %
8 o AZFREBTHA30541% > KDNA-BFH R AR E400
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ey DMEM# B B A H — MBI F H mA100 pley % B R A
R Lt AEBBEINEL > K100 pley DMEM# 10%
FSChmAHE—BALY - MAH L @Bt tHIL200 pley
DMEM# 10% FSC - 8N 8 4% » UPBSH %k — k% - X #% &
H — 3100 plxR 4 @QﬁléﬁDMEM f X 4& A LucLite™4g &
ABRRAXEH (Packard)RBE BT RATRERE L L 8E
> H 21450 MicroBeta™ pJ i g1 & 5k 3+ #t £ (Wallac) 3
B o
® b. API#R % & B % & # (Gq-fa M & &)

- A MG B SR REGCE &8 W 2B
BCHLOEFM  BEETEREGFEFLLAPITEH
A% B #% %1 - & — Pathdetect'™™ AP-1E X R £ A H 4 4
(Stratagene, Catalogue # 219073)T 4k £ X * # B CREB#
SEARRAREIMRENBERFER  FBA FOB®KS
B R A A 410 ng pAPl-Luc 80 ng pCMV & 8 % 3 4 2
%20 ng CMV-SEAP - |

c. SRF-Luck # o #7 (Gq-48 M % #)

A RERANGIRN BN F A RAKFEGq-48 M 2 8 fs88C
MLl BETFRAEZAH T FLLLFRERT
#) % B # 7% {ft - Pathdetect’” SRF-Luc# % A B % 4
(Stratagene)™ A # Bl &£ > #lw B £ COSTéa g F » 8 Gq-18
BoEt c mBARRALDTERANEARE  LERK
g % ¥ A Mammalian Transfection™ % 4 (Stratagene,

Catalogue #200285)k B A E T M &AL H F N A K R FE RN 4
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M GPCR - #§ & » 410 ng SRF-Luc: 80 ng pCMV#% & %
BE AR20 ng CMV-SEAP(4 b sk M B B2 88 R 30 8 28 5 3
BLrmpBir A e TRl gl It oNENEERSY
L2HRE)VBEERBREIATLERESBUABES LEYD H
o - FHRNBRY T s ERAEIL KA B L =37
FoAFeE AR AR AR  ARAZSDHEH K
BT AXTEH P ALl ypMa B R E T2 H5 - B Z B a0l
# i 4 A Luclite™ £ # (Packard, Cat.#6016911) & "Trilux
® | 1450 Microbeta" &k #8 PJ H 91 & 58 3F # 5 (Wallac)e B & 2
BAERARNTEB LA ETHR TN - FT4F HIE T & GraphPad
Prism™ 2.0a(Graphpad Software Inc.)% #
a fo W IP; B #& % #7 (Gq48 M < &)
¥ —R> B4 2 BN AMRER/ENE MY 885 % N24
AL —BABLIXIOSE @B (LB Y T H4EILE
F)e F_R > tappa A EFEIL 5S0ulE & F DMEMZ F &)

%
%
]

0.25 pg DNAR & 750 plé & % DMEM=Z + &2 pulfs g 2
RAUNETRE - RARBARHFILAEZTERZISEION
45 c s B R 0.5F FPBSR400 ple w F A2 A F A A A
S FARA RS AL S AtmlEt - miiEEA3TIC/5% CO,
TR A3Z4)0F > ARG @ERR A EABRAERZIAENL]
EHw—BAERAR E=ZX > @k X H-myo-Al & 2
2o T X ABRAEABBRAENOSEAPBSHF el -

W

BEAMBALOSEHA L ILE L L F B K A (GIBCO BRL)IL

B £ 3.0.25 uCity*H-myo-AL B > B m o £37°C/5% CO,F
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AHI6E 18/ - FmWX > @R 0.5% F PBSH 2k B & #w
045 F L2 ENE S hiFEE A0 pME £ 3k (pargyline) »
10 mMMAL4E R04E A £ A A R &R & 50u] 10x8 &
(ket) 2 R L EEAH10 pM- m B 3 3 £37C 1 43045 4 -
b o B F A A FILO0.SE A PBSR 200 plHf & /0K i ey 445 b
A&k (I Ma, &1t 47 5 18 mM# & 45 5 3.8 mM EDTA) - & ik
ENALSZEION G XA el 88 M > 3 % X200 plldH

GIABBA T RER Y R (TS%B®) REAERE NS
@ ANSEAMBRCEDBEBRRE T BwlE /T E

(1:2) &FkR&#SISHR LK %A Bioead AGI-X8™#: F
R BB AE(I00Z2007L 48 ) B 6 > HEAE 1 1.25 W/ Ve kK
Fh o BABOIBALFREAANEREF - £ U5 mM myo-
BLEE10E # &S mMA B 49 /60 mMF 8 48 10E F % % - M
CHBMEARKELAFAIOEACA42EH0.1 MFE/1 M
FTEHEIABEHE LSRG BFEMR - TRHEZIALETAHIO
ZH0.1 MPF8/3 MP B4 FRALA B FABKZHELK
EREAENLICKE -
K #l5
mASE ARG
a. GPCR : Gs@k A # £ 2
AEMHEFIRLGPCREGE A B LR BRI U TH I rd
R RBRGEBGsayS' B3 kK3 (k&# Itoh, HE A 5 83
PNAS 3776 (1986)) & m T 3 & 4 — Hindlll & 7| (5'-

AAGCTT-3") - R HE A E % F 7 4 (& 4 % Al &=+ A 8
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HindIII & %) » 2 3 5 %) i A pcDNA3.1(-)(Invitrogen, cat.
No. V795-20)¢ HindIIIT/m %] 4 2 R B A EANZ R B F o
Gso R 7| E#E 8 H &) &£ RE 7 # ANpcDNA3.1(-)# R & - &
2 B AW & B 1% # 2 pcDNA3.1(-) £ HindlII A 7 & 4 X &
Goo#X B ; W& BT EHRX "THERA, GoaZx & # & -
PcDNA3.1(-)# # A HindIIIfx B L% & 4 % # € % & R 4
e BEEAAEANAGEELBERBERARNLENBRKRKE
MEWRGPCR%HF 7 - MR FETHAREREL "B
® R'GEEa#HRE 48 HABREALHBAAST ETH R
BAEBBRRAANANK®--TZHEEBGPCRAE I AMNG
A LB RAELAR—KETF -
b. Gq(6 8 & st Mk )/Gimk & # £ &2
Gq(del)/Gidk & H A R AR F TR TFTAESHE LK * N6
B (B A #%2%7) ETLESIM Goq-k B T # & & 5
MM BRCHSE AR » BEYNLVE F 7 XA #H B A G,i
ZFAEDCGLFAR I B ABRRK - Ao B ERTHEA T 7 3
F A PCR¥E 4% :
5'-gatcAAGCTTCCATGGCGTGCTGCCTGAGCGAGGAG-
3'(F P Ak 9)R
5'-gatcGGATCCTTAGAACAGGCCGCAGTCCTTCAGGTTC
AGCTGCAGGATGGTG-3'(% 7] # 3] 3 : 10)
TReeFTFEeLRXKREEEFTRLH DA TFALEYGeX ¥
BMO3ZIBMABAR - RARBENBTRLBKESERE
MR e

125450.doc -100 -



200815603

TaqPlus Precision DNAX 4 & (Stratagene)¥ A W X F &
MABRE > ERBEREGEHD X SHR2E4EHR3ISK - 95C 2%
48 5 95°C 20% 5 56 C20% 5 72C 244 3 RT2CTH & -
PCR Z # # & 7 » pCRII-TOPO % # (Invitrogen) » 3 4& A
ABI Big Dye Terminator® # (P.E. Biosystems)& H & 7| -
RoOLBRSEBERRHFEADTOPOEA R A B A2BE T B Y
E B2 % A A B K B pcDNA3.1(+) & HindlI/BamHI 4z

B - A% 4 E > PCTY 3% 4 3% PCT/US02/05625» % 4
® WO002068600 > 200298 68 - 3B 7 # sb 35 L £ 5 8 4 34
% & o
X #16

BEREF ' RO KE SRR E G EERT

A. [*°S]GTPyS® %

- BB EEHFF > WA MNGPCRSE % A R & £ K 5
BELEHREARKB XFRAE - £ - L BB TR H
¥ o M AMAKEHEILGPCRK FE N 4 KK % GPCR
HARRAIABERNBEEELESEDL AT AR G B KK
B - L ARFTRAEAT > &N EMEKRKE MHFEILGPCR
HIEMAEMAKEHEFILGPCRYGPCRE A Z B K& A A L
EHEBNZEEBLCODRARTARGRERLE - £ LEZXEHE
Bl ZEBBANRAAXNTARIGOBERRE -
o

AL ARETRENT BB asmEA&GPCR/&S
FAHLARAEABZERNEZLLASAHDAEAT AR RKLE ~ &%
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BEaFERE  EBEEBE X T -

a. # #

" BB EHE KR, 6420 mM HEPES AR 10 mM
EDTA > pH7.4; "B FR&%H % , 6420 mM HEPES A
0.1 mM EDTA » pH 7.4 T & 46 & & % , & 420 mM

HEPES & 100mM £, 1t 43 & 10 mM £ 1t 4 > pH 7.4

i@ 2
SO MH P AEAEREBEBFTFBESENAKE - B BRAEX
® ERmpez it ARYE > A RI0E A KA & PBSEH -

BRE - g BmSES BB K RERIB @
B BB B ERHBSESOEFBECE T (L£4°C 0 20000
rpmEE S 175 4) KRB > B LELFRRE > WEBRRBERBE
PI0EFEFREEHER T E A£4C > 20000 rpmEE S 17
&  BLFRRYE  NBABRBREIFNEHRT - B F 4
A Brinkman Polytron ™34 % # 35 % (152208 8 # % % & 3|
M HBBENRF)  ARELBZIA"BESG" -

Bradford% & % & & ik

E¥E % BB X EE R EH & Bradfordk &8 § B &

FRAEH(ZEBEMHRBELISER/ZEA > R EHR B AL R(-80TC)
HHAER S ELA R BRATRERE A4 E X
ARG B E A AE TR T &I > K %4 X Polytron3k 12x1000
rpmig & B ESEI0p 4 RAFEENREEZSREH
MEALEAARANEGRAMAREFE R F

a. # #
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OB T A 2 B4R 8 £ (Biorad, cat. No. 500-0006) >
b e AP YA AR (LK) Bradford# # ; Bradfore®
aERER -

8 f2
EHEARAMRE —Bes4BE > 3 —B"Z8"#AYH
B - H—RE 2800 pl& s &Hr - KK > K10 pl

BradfordE a 22 R (1B AL/ EH ) mEHE—BRE » B
ARBIO PIBE A MEL S (TARZGF)  hig
o #200 ul Bradford Al A 25 — & ¢ - B @B AMHE - 5
4K BRETAELEBABLALEMEIEBEILRLEE F -
¥ It & % A CECIL3041% B3 £k ESIST ®
BHEEB 54
a. ¥ Kt
375 H & 5 % %F ik k2% % GDP(Sigma, cat. No.
G-7127)#y GDP & # ik » B & AL B H R L EH B R A0.2
pM GDP(# 7L # &% 4 GDPE B % 0.1 pM# GDP) ; & — 18 7L
— R ZE/ESY  HELEHEH200 pl & 5
GDP#4& # & (% & B & » 0.1 pM GDP) > S0pliE » & & & 4
R BHBEEERS) plin &S g ek 2[P’SIGTPYS (0.6
nM) (4 10% 5 & & & & 4 2.5 pl [*°SIGTPYS) -
b. i@ #2 |
BRELASMBEFHEAIOL W ABETHR(E TR A
RE-80C) BEG(XRAAGPCREBEA TGO RAABRBYRE
B #AHRBRA) EREHPEZAHINBFNERY - %8B

100 pl
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TREBE A LXA i 2BradfordZ & € 8 £ ik - B %
BEORHBRA VR BRLEAEHRAP025E £ /% 7 (&
%%ﬁﬁﬁéﬁf%ujgw&Txu—@smﬁﬁlg
ARBHES WEERESGHMESE —FL(BFS pl#n200 plia 5 4
BAE LA AL 40 RLRLBEELSGDHGEREE S
10 uM) - R4ty > BB L TR AB—BRESHHL > 4
KITERREARAAK(IX) TEAX)RKQRX)S = 18 £ & #
i%——i%i%?iﬂ%f"é%f&%ﬂél N Y R -3

® %o BSONBE AR ME R —TL(F B ek A I —

A5 HEBMmAKGPCREEAZ AW HBAIL) BAEET
BRARESEION 4 - bt BAENLEASBEHRT Y
[>SIGTPYS 50 pl(0.6 nM)E w28 — 7L > A A TR T
ENREEBR A0 E (R AT P  BxitH
MNEEBERE) BERAFHLILE LT HFHBEAL22C » 4000
rpmE E 154548 - B ABUASBEE L TR REBRE A
RAEBRGETEH - F32% %1% R Wallac 14504 "Prot.#37"
BRE (BB RAE R T)RR -

B.RES B Hal =

A-BEERABRZEELESAHRAT AR @TKB » %
B ABERB O T E RARRBEABE AR YR T K -
BT TRARAEE®RA > LA R ETEMA L& [ SIGTPYS
REEMBERGE AR KX -

KB E kR A A — 4 & 1% B 4 Flash Plate™ 8% 3 3% 1t
B £ # (New England Nuclear; Cat. No. SMP004A) & 4
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BN EELALSCURTANAEARERAE R FTILGPCRH R G
RABRREE BT A THNRERRFAA -

HLEwBRERERAIRBEK BESOEEI @Y E
%% £ 6420 mM HEPES » pH 7.4 & 10 mM# 1t 4 & &
¥ o 34 % & 4 £ K £ 4 A Brinkman Polytron™# 10% - #
A WBEMBELAT > 49000X % F 8w 15048 © A7 4F LR
KEBZTHBRXRBRENS AH20 mM HEPE > pH 7.4 0.1 mM
EDTAZ R ¥ » B H 108 » & £4C > 49000X % F &S 15
NhE e M RMRRABEREN-SOCHRA - AHBHBHE KR
FERCOKBEBALBRALAZRETER ML BREBFNSH20
mM HEPES > pH 7.4 BR10 mM fRILEERTUANEREL
ZFAEREAFBEAOONE AL (R FTRBERIMNAKLH
) e

CAMPA% # & B & R Bl £ & ok [ 42 pCi #e & ']
CAMP(100 phR 11 EA RN L EHRIKREFT ZHFRA L
BRBESF  RIEHRARITHRST T HE B E 420 mM
HEPES » pH 7.4 > 10 mM # 1t 4 > 20 mM & & L &%
(Sigma) > 0.1% fir /% 7 AL BZ B #% # & (Sigma) > 50 uM
GTP(Sigma) > & 0.2 mM ATP(Sigma) - B & & # & 3 2 2
HRARKTHA -

BR—RF AL ZEARE  KBEEBEALEAH(EAL R A
FBF ARG pl/3L 5 12 pMBE & B 2R E ) $140 ul
BE a8 (B0 pg/fL)RSOpulR T & H Kk - LREBEREZRT
MR AR A305 4 -
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A% 100 plA R EASEHERAMERE —BL Y B
%3 K2524 )00 - 33 KB4 A — Wallac MicroBeta' V38 %
% E R R 69 2 & "Prot. #31“(@#%4’15%5)3) ROE A -

BH R ERAERNL  — T HMEGGHH A AR
Q6 IFERTANEBLIY - HE—HREREXRELEILFFRAL
b RARER TERSHE BN ARKETMREL
Gs-B 8 ZaGPCR#Gsa A4 FE B EH - - AB1I P THRY
URNTREF—BAE(MMERYTEFHAEARRBBFY

® WAL WS FREEHRARKA B EEE"
EHEZEEBELCECHEREE P ROERED ZTHMEB R
E2ABRREE - RZ UM T HEREBEERABFH"HARA
H"HELHWBREELADERRBE >R mE D FIF
MEmMBE2EREE AN REERA > TR T &
E2ILA D ABERNAHYHEHZ AN LEMREGPCREZH R G R
KB (A MA)VERR KB (4 HB) > » % #ERILA2R I
GO RE1-HaAN Bh: @ Shibbhw dHBRL
FEHILGPCR M A HE B AEM T MH - 4 2 & H M U
LRAOADEARAR mMILLSHOH-BHRESE > KM
%Pl A kAR Ao A A AR % B 7 BB L (16 4 A)
XEHRLEGHE B EFTHUALS HB) -
x 617
B E@BNESRESREEEE A HE RMFLIPR)
BEREXB(ERA)ApCMV(RmEH A) OB T B L &8
A A A BT RERELSSx10 @ o) R
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% A B -D- 3 Bz B2 & 96 FL 32 % # (Becton-Dickinson,
#356640)F m A3t % A (4 %4 10% FBS# DMEM > 2 mM L-
HE® > ImMAFRBEN)XNFEARRKALTA - & 4# Fluod-
AM(Molecular Probe, #F14202)1 2t 2 & R 9 &k » B 1%
% Fluo4-AM & 8 % 467 nul DMSO K 467 pul Pluoronic
acid(Molecular Probe, #P3000)2X 4% 3] 1 mM#£E & » H 7T X
BEFA-20C —18 B ° Fluod-AMB B K% 4535 5= 2 #| -

% 2GS RENF R &G H KR F (11X HBSS/2.5 mM

® Probenicid/20 mM HEPES » pH 7.4) -

Ao BRBAEAKRLFIFBRELES@KE ¥ wA100 ul
Z 4puM Fluo4-AM ~ 2.5 mM# X 7% B¢ (Sigma, #P8761) ~ 20
mM HEPES: m A& pH 748932 % % - 2 HWN37C/5% CO,
605 42 o

£ A LNFL > BFluod-AMBZ AR B B 3 & 8 BB 22
100 plF R EHBRARM KR - F—FIL P9 FT100 plF k&
Bk - R BBHBREEMNITC/5% CO,60% 48 -

FLIPR(& & %1232 % & 3% I # ' Molecular Device)#y %

RRABAEEION H S0 piz B A4 > BRinék b2 ELSL
Wy A 3l A dm B 785 R R ([Ca™ ey B sh 2 4 3£ #1508 - 4
BAXLHOFT B XAFLIPREB A T RABFMN - RE W
R ERKBAEIHRTARALEFT LR L FHAFARAKOAL

AL ARTREFAT BRI BYBBE—-F ab
FEE-—MHHGal5/l6k % R HGq/Gi ak B fx o

BAMXRM/ -~ HERARIR L @R HRABFH

125450.doc -107 -



200815603

FLIPR # » R B LR EZ R AEH U RAB T LB HE
R E*x - AILBARWELCRERET > RTHAYF
Lo Bl
X 1] 8
26 F ek
EehitanhREF DO EerR  HasBLFE
FHREBIAZLEFR  BRELieRiEaHEGCE G -8 H
SHEGPCRIZFILMEMKD ER IR ELZ & - T &4
® FRONERPERIBETREE A2 EF @B T
HGi-B# 2B ErmEREMRaBNCAMPE B T H & &
REELEFRBHZ TR BREBELEHNGE R - X8
THRMZFGs-BH 2B F/LcAMPE L7 - ZEE R E A
BmmEreX g Gq-BH 2R E/LELN &+
MREHENF T REZEEFTRBE>H - Z5 > HHRE
ARELIXIRBERBEESE ZEeFeoBROREAIRE
TERAERLEAMBE HRAZIHREHRYE - KK
BITHRARFTARAEBERARSABLTNRTARE A2 48
RAF AR AECEEOR REFeptaNE&EHIL
MAELMFERANARZTOL AR HE - AER @B X
RAEMBMELEZRNGCGES LR EHDEIRELERBRLAAH
GPCR -

U\l

%

S
()
B3
gg,

Z o EmpT B R4dHGPCRHEH®ILAY » &4 H X &
B i - W a TGt e FfephdBRNewidR
EAaPBRRE —BFEZRNE>HIXBREECMASEFTRRFTRR

125450.doc - 108 -



200815603

HZGCPRO I A ZEAGBHAF T - R BB (Fl ot B HKE)
TUBRREEFRINRWAKAE > H ¥ 25 AGPCRE 3 % &
FRE L EFEREAZANR@BEAR - BRI BREEK
GPCR# FHIIBEFTRE AT REFTTH#H T URA
ARERFRRIR-—EETRENRDAKALE > H& F 458K
R-2ZHEBZARNBECLLHERE > URBAZRAT LR
mpPeFOREADEETREVRWAKEEEMTE -
ZELES Y LI EFRHBKPH > BB F M E L ZGPCR
® SREFHIH  KESZRA EZRRE MEEH
FERERER ZRKE -

MAMK LM HET XIREELBRZ A %R 5462856
B £ B & A 4% % 6051387A7 48 5% o ek F A 48 7 st X A
-3 - RIPCE S S

g BRI R B (R - ) B 48
BooAFE-—BABE-FHmBU10 2MRE K FR
MEEKEFFL—HEeF B ZRNARG-BHSE 2
EREECEFRE -EHF —FowpilReandin it it
0.7X L-15(Gobco) - — /85 % » A & FR A A P hempm
RBFLEEFIHRE  ARZEeEF bRl EEETRE

{0

¥ o

KE - > WA —REBEHNBEELLSADRE - £ &
T GPCRs#1 12 B bAoA WE AL L tmBikRETHI
S MEBEREMBEGEE - X% BGsxGq-18 8 % 8 -

B ELoDARKE  AREBEFREXIEZE TR
BEREEFITHR - -HBRY > ZXRBRAG-BHIH - A%
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BELGMARKE  AEEF I HeBREGTER — & 4
BHEMRAMOYEETRE
K 419
A B RUP41 4 & o A

A. AFFYMETRIX GENECHIP® 3% #if
| A B A 5 % X Affymetrix A 8 4 A GeneChip® #% #F %
LT RRAOLERBTRMRIINERNGE S -B o 2 &
(GPCRs)#y % 3R - £t ™ 7 L B 4 A # Harvard Brain Band

® B R M T LT % e 4 A MR MR & - RNAM & & &
x> B EROEMMT  LRREARKERLA SR
# -

£ A GeneChip > £ 8 89 £ A RUP41I X R B % - R B
2A. B2AB A S AR ¥ ABRRUPAIZA A ENEB * - A
B BT HRUPAMIEA R A B AEA SR T - R A3 ey a8
p » RUP4A1E M A BN B - RUP41E 2 2 B 46 5 ¥
RUPAI A AT ERARBEABSOBERD -

BHAETE(E2B)ALF R EARAZX(B20) B L £ 8
GeneChip#y & % — % o

B. RT-PCR

RT-PCRR A R A ABMRUPALEA R - AR R B ¥ & 4
RUPAIH A » T EADNABBIR - REBHH T~ EA
Taq DNAZXZ & & (Stratagene) K — 40uley R & - PCR4E 3%
M 4F B 96°C 27 48 > M7 A 3046 5 # 96°C 308 > 55°C 304
BTI2C244 48 > BHET2TC 1045 4 - B 20l R E 4 £ & »n
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1.5%#% % B X 4 # RT-PCRZ 4 -

5'PCR3| F+ & %]
5'-GTAATAATTGCCCTCCGGCGAGC-3'"(B 3 #% 3 % : 11) o
3'PCR3| F & 7| :

5'-CTAGTCTGTGACAACCTGAGG-3"(/F 7| 3 3] 3£ : 12) -

HMREHDNAR &Kk B A390k X ¥ -

B R R > ABERUPAIHRT-PCRE W B 7 % &t
ERERACHAEHYRUPMIE R A CRKRAREETFTZIRAY

® R A & RUP4AL R R ME &8 o

RAEARABREF R AR S H N ARUP4I AR A A RUP41 %0 L
ff i % 47 RT-PCR -

C.bx7 2RBE X

ABRUPAIL A AW LT B AR S TR A ALK EF pr
WBORBAER BMENFFRAK © 144 H#1104-1538
MABRUPAIGHBER KR BB THRESEER -
K #1110
BAER  ARFRXACHRUPILELE R

BRABEXBIARFAACKBARER SN EXZR(RLE =
B) - R EHRUPAI A A MR B ES AR L HA OB
#;* % R HRUP4L - ZF A L H IS H WA AR E S HR
(GAPDH)A = E 4% B (W B #14 B F » ANF)E 4 X 8 F i
BECHWAHBUEKRGEE K -

BRAL %R

Bl & 8 o B @ &% 72 » 50 : 5084 OCTR & & : Aqua
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Mount(VWR » #41799-008 > West Chester » PA)H % & # 2%
KITEF - RRKBDHRFAE-80C A BITABWR > b
HEBIOM RO EEMR  HARUAEZ aRXWABHE
EhmpEhEh ¥ EN-20C -

KX R RUP4AL A 7] 3% % 5% : 669 B A% # 8% R B 7 & A
PCRII-TOPO # # (Invitrogen, Carlsbad, CA)# % % %] % SP6
RTIE® F - BAFFIBANK R BT T#He [ S]-% %
M A2 e R & K R RUP41 mRNA# 4+ 4 A Promega RiboProbe

® # 4% £ # (#P1460 ; Madison, WI)2 SP6 RNA¥X A& & 4 -
REBHZLAATEF HBORFHBLAHE ERFESHER
T7 RNAR & B4R AT % 8 # -
AR Ed A BRI AT B TRA—AFMER
% 2z m Btk ¢ PBS 3448 5 10%48 & 4K 104 4% : PBS 10
>4 5 BAPBS 1044 o
BB BEERBEFEANFARCEHBAER - Ak > Ha
° s B HANK%E G58H(0.001% KEF G005 M Tris >

0.25 M EDTA » pH 8.0)£37C F1045 4 » A A TR T X
KEFRSHSE @B UVABEZALAZRETAR=ZCEREHR
(0.1 M TEA> pH 8.O) A S54 4t » MA A ETE T REMNO.I
M TEA pH 8.092.5% B B E 2 A504 - AR WA B E A
8 T MU2X SSC; 50% T & 5 95%C &8 ; B 100% T &8 & 4
A2a4 - ZZ2HeB VR R B RfF LR A ARRE
THRR -

ER AR IRAEBE—WHABE100 pnlx0.47 M& 1t
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0 S4%F ER A AN O60C T RAT20/0FF - A H MR RESHA
B A1x10" cpm/E A - BB W B # 2% U4X SSCAE T BT #
AR BRI104 4 o K XK 4 £ U RNase A(20 pg/%E
0.5 M& 448 > 10 mM Tris > 1 mM EDTA » pH8)#.37C
BEAE305 48 - M B B2 U2X SSCEAE B F#H k2%

RS54 A MRIX SSCEAETRE T HRION & > i X
0.5X SSCEAZE B FTH %104 - B F @K A H10.1X SSC
£65C T F %3042 > 4% R0.1X SSCAE F®E T # k548 >
BB L BB B K -

BREEISEE A ZEFHXERKR A R X BRUP4AIE X
MK T AHAASBRAANFEIHA - At Badkmh
Biomax MRE A R A1XR " 4K » RE 212 #H - £ B8 & K
5B Ak Faed&kwh & ANTB-27%& 2 & & 3L B (VWR,
#IB1654433, West Chester , PA)Z 8 - LB 26815 65 1 &
MhAEAZIBRAIZEN A B ZIEY  L£BEBHR a8y
IRV -3 Y*IJ (bisbanzimide, 0.001% % PBS) % tt & & 3 ju
2o BB AERAEATFRLEMRBERERSG &)KDAPI
ZRERBERALHOH LR E)R A -

# & ¥4 A RGAPDHA 7 & 5 #l 48 B F (ANF) A 4% 2
BRKS LA ME T X -

x #111
ERAOMHARNBASCE SN FRUPAIZ & F A&

MARBCESCM@®B(NRVMS ) sT X AT R E F £ 2 4

(3% % Adams, JW#% A » J Biol Chem (1996) 271 : 1179-
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S6 BAMNHRREREBLEE) T2 SHEIE
2 R # #) Sprague-Dawley %2 # £ A A # /15 L U B R % &
R S PLém B UL i@ @ Percoll# E it - B @l BN T L
BAHO0.1%% B e kizh B £4: |IDMEM/medium-199
PRFBRLES WI0%ELF > S A FaF 0 RitE
(1008 fr/ZE s+ MR BH K100 pg/E e &) A H 4
FI8/ B 4% 0 S HLie B S 4 e A K F 8 (DMEM/medium-
19 BLBAEF)VUABRALRARDBLETRDMEBFETHN
® AKX
Bl 4A - RT-PCREE = # £ & < ¥ < AL 4@ B (NRVMs)4g &
AR FBEAT24 059 RUPAI&E 4% % 3R, - RUP41# 4% 8
ERMBMABEFLEREICERAMAF L F(NCSHHER HF A K
2B B R TR EARAKSEREAN  -MEFLERE
FAH100 pM(BE 2 yuMR R EBE LR £ 28 > B R 3t 4
HEFERFLOF LR EFLH) A5 0 FREAH10% -
G3PDH PCRE M B ~PCRR E ¥ AAB R E X Bk B E %
rHREH KK -
RT-PCR
o E AT M NRVMs o 8 eh 2 3RNAE MR A R L B R
% # 4% DNA(RT-DNA) » i PCR% # # RT(Becton Dickenson)
B HAHRAZEME - £PCRAT Z & 89 RT-DNAK & T 44 B
% RUP41 % B - PCRE R 454 A96C24 48 > B 1% 96°C 30
# > 55C308 RT2C 245453043 > B4 72C 104 4 - 20
BIR & m £ 1.5%%F %2 B X 4 % RT-PCRZ 4 -
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S'PCR3| + B XX TF & 7] :
5'-GTAATAATTGCCCTCCGGCGAGC-3'(AF & #3135 : 11)
3'PCR3| + B XX TF & 5| :
5'-CTAGTCTGTGACAACCTGAGG-3'(F % #% % 3 : 12) o
B RKEGDNAR & A 3908 X 4 -

Bl4B - b X B F R T R BB 0 £ 1B24/) 85 ¥ e B b

o EAOASAMEFTLEREMPE) B IE-12H T X E-138
B (PMA) » # %] B¢ % F20(PGF20) © & ¥ % /N 4 & #
® (NCS)» 2 L ANRVMs#h)RUPAIZ E B /1% - B B L ig &

£ A 100 pM(Ae2 pMR BB BE LR E P ER LA FEE
MEAACE RS HE) B EE-120 5 % 8%-138 %4 A
100nM 3 7] B¢ £ F2afe A1 pM - # & 4 s % & A 10% -
S HEAMME F(ANF) ) —#HEHAAFRARMNELKHAERRES
Miafple RZ AR BZLRAG LA - 28S rRNAW F 45 & %
B TATRNAREMHREXREKREH &M -

b &

1-2K # 8 K & (SD)w B s AL 4@ B8 (NRVMs) 4 8 B 4 -
o3 R B L -8B 5B RE BRNAKBKBRAR
Trizol3X # (Invitrogen) %% - 15% % 8 A RNA KL 4 ¥ & &
FEB LR EAFIFA23AEL#E A 2 PVDFiE BB (Amersham)
BENAF BB 62X A% F 8 53-4888 K A RUP41I % B E
RBHRERMALT BRI OKES - "PELKHEA
BEFEERBLASSCRIZE@BBEL - BeBBAESR
S EEMF T HRBLA-80CAXE KB KR £2-4% -
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K #l12
23 BRBEAFOMNBAZ R SE¥RUPILZ & F B
&

BS> LEH  -£0oBRBEEMHAIEH MR RZI DA
FREAE K P HERUP4l mRNAG FTHH - kX BE»H A
HH G KSR EH(TAC)R & B # F #F 1 & (Sham)]R & 2
ESFE P o ENSIRNAZGATR - ANFR R & 3 v 88
TATACSH PR ARG RE - 28S rRNATF #H & 4 &

¢ BT WWRNAZ R EXEHRRERLY TN —RKE - HENF T
OB AR B TTS- 126945/~ ARUP41 & & R & # ¥ 1
LF BRA M OES - PRERHEABREF FE AL
ASSCHRAZwRBEL @@BEBAEASEREAH#TH AL
£-80C AXAE KB & £2-4% o

BS5S> FHB - RUP4IN 5% s 3B B & B & # U rRNAWR % £
AL FT 13 ¥ o *U Anova&k it 2 H 6 B B F N R
(Sham) % 6 & TAC# & % >t~ #f RUP41 mRNA & ¥ % 1& >
P<0.00005 -

BB K&k E % (TAC)

MR RM R T HEFH XK T4 AT A (Rockman%
A » Proc Natl Acad Sci. 1991 95158 ; 88(18) : 8277-
81) - #§ & » 838 # /) B (C57/BL6) 3k Ketamine & xylazine
REVRE  LARBINBEHRET  UNEMFHETHATSE&Y
MERERBEGREDL - BEHNAEAAFTRNETEHR  BEEE

£
% o5 8B R % A ¥ (volume cycled rodent ventilator,

>
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Harvard Apparatus)» S R R 02E H H A Ttk B g &
HAHEFEIOR - X —FB oA EMFEETBEAN
FomRE AR KRSREFEHEFHRATEIEFER D RT-
ORFERXESCRAE2TR G LT R AL —BOANE AL TS
BB BHRIEZEFE —65%FT70% KEHIKTHE - K&K
HEZREARFERM  BEHBRELELHEAR -

X #5113

% 2 2 8 = NRVM ¢ RUP412 & F 3 &

L7 R2AAIMERBT £ 84 @85 ANRVMs2 %46
AN B PR 4 Bk 49 48 RNA & RUP41 &9 mRNAGE & & 2 (B 6) -
815 ® R 24/ 85 (H6/R24)4#% RUP418 mRNA K £ 2 #
B (E ¥)E o c-fosk  (Hypox-6)38 Auv BA 5= = Bl 4a f ¥ &= &,
,ﬂk%dﬂzﬁfiﬁ&i&°2SSrRNA?%ﬁﬁi¥r2é%ﬁfthNAz%
¥XHEREALEEZ —-Ekfioﬁ ERNF R A R 6B H
B 53-4888) K ARUPAI %GB E R KB L X B E o @
Bét - PREFHUHEABREF 2 EALALASSCHRIER
BE - BAZSBREEGSKHTARLAE-BOC RXAE KR R
*2-4% o |

NRVM =z 4 4 #: & 1F 7% # 3 » Van Heugten®% A ° J Mol
Cell Cardiol (1994) 26 : 1513-24 > 5 57 # s 3 24 & 2 8 4
HBEF T X GBBARERENZEHREANI2ZUN,
BS5%CO &Mk - AR AREEMEZROFMZ > Feampp
REABRTREZZEHREZR T LK E 0 FDMEM/F1232 % &
2H o REMBILT-
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X #5114
AR Kt KX AR FRUPALZ & T A H

Bl 7A - RT-PCRRE U ABH R 2 3 X ERNAZ T - L &
Moo E 3B (CHF)% ARNAY 9 RUPAI B 4% B B E ¥ S W o
e (E¥)%B AB 1 - A¥GAPDHE ¥4 /w2 &5 —@BPCRR
B ABREERTAER e maiEs

7B o *Anova# 3t 4 #7 8~ £ CHF % A 89 RUP41 & 4% &
E ¥ m AN ZEHIK o p<0.05° < ALAE E(MI)% A 8 RUP4I]

@ REFTAEECHKREILRR -

ANFE SRR R R A

RT-PCR(HE F ik 4w L )4t # # @ 7T 48 (Clinomics) & ¥ #f
AU THACKZIABME I MRFHARNART | E¥ S
B R 0 LM E B (CHF) » & & ALAE E (MI) - :g——gﬂ
WRUP41I & B eh 48 ¥ € &£ # GAPDH RN 3 4 88 4 i 47 £ R 1t
‘P "

x #1115

£ COS-74 g ¥ Gigh RUP4148 5

8> LB - COS-74 B #21 pCMV-HARUP41(HA-RUP41)
ZpCMV-HAF % (CMV) » X B KA E M Z 4t G4 8B F 3%
B Rl % 4 B R % B (pCMV-TSHR-A6231) 3% # % -
(HARUP41 By 4 # 3% 5% & % (HA)- 4 22 RUP41) - % 4 >
CRE-ZABFITHBREIADBERELELEANARE B R H £
(PTX)FF £ & R 77 42 05 49 cAMPZE 1L % /& - F] 8 & 3 CART-
TSHREAHARUPAIM e e R R A B T B R T AR EFTHRR
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8% % 3 CART-TSHRA pCMV-HA® @& o 2 # B @ 1& > T #
A RUP41#2 Gifg 8 - &£ RUP4IS®PTX R ¥ M # 4] cCAMP [ /&
AlEEGILETH BB -
B8 TH £#88Z2FFCPIX)FLXAHFALHNHFER
F » 2 pCMV-HA(CMV) % pCMV-HARUP41(HA-RUP41) 4
o & 8 % gy COS-74a B - Forskolin(1pM) 4] #% cAMP & &
¥ o A RUP4AL R Rip 4] - BPTXKR 2 2 RUP414) cAMPE
Bk EEGIELEZTHES -
® RUP41# % & # A&
AP R 3 R K 24334 B F ABRUP4ALY R
BHEBREAPCMV-HAY R & T Y BB EXRRAAR
Yo
DNA# %14 A &% & 5S'-HA4Z 32 8 RUP41 % 3R # £ 2 (HA-
pCMVRUP41) - f§ 5 2 » R B # & #% 4F 30 ¥ A Fugene-64
# 7 (Roche)# HA-pCMVRUP41 £ A\ 4 M 8 56 3 & 3% A
#) COS-7% HEK & g - & A 5'-HA A #© GPR(3L 5% GPCR ;
GenBank® Accession No. NM 007223)& HA-pCMV # & #&
# % COS-7TR HEK#% o 1 & % B @ -
cAMP R 2
COS-7@ o A RUP41 %k 3R B B & %24/, % > A PBS#
% °» B £ FlashPlate% # (PerkinElmer)fr 4% 4 J 57 » N £ &
#% % £100ng/% A PTX3 % & £37C F 2 %180 8 - &
B ® WA B EcAMPR B o
CRE-Z kA 8 %5 AR AT X
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COS-74a #s A pCMVRUP41 & TSHR-A6231% 3 4 & # R
# % 24 85 (TSHR-A6231 : RUP41( % CNV)# DNA L 4
=1: 7(w/w)) e APBS# %k @ fb » B £ K B B R A & A
LucLite® X % 884 & & B £ # (Parkard)a] > 33 A N & & 7%
MR K K& 100ng/E F PTXey 32 % A M 37C F 18/ BF -
cAMP & & # /F 3 9 14 & o
K #l16
M E T - ZRUP4LB B % H12 # NRVMAZ %

® B 9A - NRVM X % %5  RUP41(AdRUP41)® & @ 1% % &
RE > EAAFRBREHNRLEA OB F AL EN T OB ZIRE
BER(PFU)E % - BB &8 £24/ 0574 > BRNAK & 8 H
RERLFTBAIMEHZR HHEABRGHRUPLLIE E - 50
PFU/%a f 8y RUP41 % R BP T4 18 | & > /2100 PFU/4 &
R o

B 9B - 2 & % fg 100 PFU# & 82 AdRUP41E % 8§ NRVM
BTl LR FRERAEFTHOFZTRE M - NRVMa &
4 % # % (phalloidin)x 4& M 4 & Hoechst 333424 ) & &, o

RUP41 3% 22 &) 4 &

BB FE R 4 8 %% HERUP41(AJRUPAL) & & &
ZAABAEFFIERR 3% BHA ABRRUPAL S Koy B &
B & & 78 i A pShuttleCMV(Qbiogene)

NRVM# K% H# R BREN TR I XA RE(HF A
Adams JW% A > Circ Res (2000) 87 : 1180-7; B v A st ¥
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UEEBEELELE) T2 NRVMA EARBRKEER G
BSER/FF Aa)mpzhik h (Nunc)iv A o 7538 % %
R ERBFREATAAENE L FERX T B3 A8
B oo R L (MOIM = 8 & 2 5 %4 BRS50% 100K 3 B 4t
(PFU)® % B %8 B B £ 5 @ 8 0.1% 500 PFU - 50 PFU/% &
BMOIT 45 K AO5%M R £ & R(LETRALHRE F R &
ZNRVMs+ ¢GFPR R Al 2 )M £ &R £ % 948/ W & &
AT e B F F 0 A % & A AJRUP41 &% ¥ B @4 4% 5 &

® GFP(AdGFP)® B % # & %
x Bl 17
RUP41:& FE 2 R #HL BLNRVMs g A A B s 8 /w &3 28 A
oy

B Y S DNAW B (X 4% B R » # B 7= £ 4 & (8
H)R B R Q4NE)e R %A B e (AIGFP)iR % 5 A & &
B 100 PFUZ ¥ & % ¢ NRVMs X A + 3% v (H8/N24) - £
Mmoo AR EFTNAZTHEINKRINRK : 3A T ABERUP4LS
Bk i® B & 3 (100 PFU/% i )% /& B 4 & (normox) & #: & 4
= 4§ (H8/N24)3| 4 t DNA¥F % 42 & (8 10) -

i A A I

2 B #) NRVMshn A f % (10% FBS > 5%HS)3% % & & °
BEASAREANANEREEEAAS B AE LT AR
DMEM-F12(Sigma) - 4 & & &.4& A & B 32 % £ # A 92%N,
A 5%CO, 3% m ° (3% # Van Heugten % A » J Mol Cell
Cardiol (1994) 26 : 1513-24> BN L AL X B4 A £
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F)  BARBEMEBRAOBMAL @R KETHATRBE
BEZEaFELKEEALAFEDMEM/F1232 % & 44 3 -

DNAR &, 1t

R B W % #% 1 3% 9 ¥ B PUREGENE DNA 4 # £ #
(Gentra)# NRVMs ¥ 43 £ DNA - £ EDNAS E A 2% # ¥
BB F B X% 4t T 4 (Ethidium Bromide) it & & % 4 & F 14
A E R KA -
K #1118

® N
ABEHZ —HAGHERANFryerS AR B ABERN
BABETFTEEL KB ENSB (F A Circ Res (1999) 84 : 846-
51, N UAEERERASLET) ZAGHBIEER
EH LB c RAEFEAOIZIEH/ANAF - R4 8 5
BART@AH 01BR/AF ~038BH/2F ~1.0% %/

N S308R/AF ~30EL/DFRI100E L/AF - &
BHRAFERAEDRAE - AL BERERHT > %A
BB B AT E

3502450 2 M Wistar K R A RN WL T B A B K -
RBEEEBATFMHEZFANL 12~ 24~ 483 72/ B & 04 B B&
NEHSL FTAGBREEZRB KR -KBHE > KRAREELS
B B T B kb % 45 B (thiobutabarbital sodium) (Inaction -

el

Research Biochemical International ; 100%& %/, 7 )k 8

TR EVHN  EFFREE - FEHTR B (B ECIV-
101 » Columbus Instruments > 3% & 3% 683 > Harvard
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Apparatus) - K A A Z RN Z A B AR UAE 5 8E60FE 65Kk #
¥ HSEINERAKBEN L AL TERABEB B KR
2 o B PRpH » Pcor’ B Porh ik A8 » # % (AVL995SpH/
R BB 2 H & 0 AVL Medical Instruments) & B 3 4] » 15
THEMRE > B F60RI1200 4 0 > EERKRFRRER/K
BERAREF A EF A EHE (PH 73527.45; Pco2 B 252
44 Kk F 42 5 BP0 A80E110E kR A2)  BEA B B4
HAC > BRFEUAHRESNS ERBKE XL H Y K0 R
pHEE ¥ A HEEAA -

A BB kb IEAN— % &b Gould PE 50 5% GOULD PE
BRI BB ER2HEEGrass(BANSEREAGHHE S AR E
B BREOCBREE LFBEBFRIBEA—-FRNEEAE LB K
EHRBBRER  LAFIMHEMERTEMEMEE > &
BT OBEFRNARMEBLRALZSCTFUNEEAI KR K
LB -R-GFHO6-0 ABIKREZACHEETERRBEZTKS
EECELEN BEERMAMFTFR—AFETERABAR— &
BN - mmBTESFZEE RECHB X BB R
— s mMEAEB KGR - TIRGKMEET & o o B H &
REREERZOBRBERER VHRADTLTHLEKEH
MR M hdé > BETHARAMALZICHBERL R ER

c ARTEREBAABRALECHRRER o B 4 3 48

ABHEBIBENETHETRE T - HEBEAKXAE AN
305 48 B 8 &2/ BF(I/R)RT 46 56 24 &£ 2 R B K24/ BF o
BB THADBEAEARESCRAESR A kS 0ATEAZH
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AL c ABTHERSE LAY EESCKFELER > &
URAT12R24DEF XA FH A T A ZADH A - & &£ URA
ABRT2NBF AT E B T A ZAL B -

—ExRELERBEF BRI RGKMEAE > HARE
(AAR)B S H W EELBEChBEAFRRFLEEFLEHNE - X
BRRIS%R LT RLE - CEBRRE > Z2CERAAB AR S
B ARV AROCAKINFER - BHERRTRELELRE & H
EFE RERARBRBEFRLELAREZIHE - LR E# I
HhEWE > AHMEAHMEDERILRNLO0%Y2,3,5-= X
A owmok F(TTC)% & N37C > 100% 3 F /) 7 8 8 5 &
(pH7.4)3 %155 48 - TTCAH @ B 2 L £ Z 935 = & - TTC
HAEANTHREACN BN aBEZTER > LE 4L T H#
(formazan) L& * AT —#H R s RIBEEEHF KR
& (3% A& Klein% A » Virchows Arch [Pathol Anat] (1981)
393 :287-97) M B BFNI0%TEMTFTBR » LEE 2
W AL /e BA M 45 F & AARY7 F (Cambridge Instruments) o
EXRXJAS) AAR RANFEE(LV)B EE 4 4 B &
AARRE ALV# B o % %7~ (AAR/LV) > BIS AAR® & &
% % 7= (IS/AAR) -

AREAEXABABERLBR(KMEBER INAIOERRKE)RE 3
MRV BR T FRRTFMAEAEFTAERBARELH
BEHLEME  BERBEIF TR -

AR HEARTFHEAELRE L AT - EA B HEH
ANOVA 2 Bonferroni's#ihi B A Bl R @ H Z M &9 iR & H A
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2 ISRAARR A EMBE LR A BELZEHHAR
% P<0.05 - IS/AARB VP A m B AEMFA -
K #1119
ORRAE YT RE R

EEARZOBREADTRARALCE T ARSI AL LA
Bt TERNAKRAL > 2R KPP > Wang PCH A >
Cardiovase Drug Rev(2002)20 : 137-52 ; % Buchan P %
A » Headache(2002)Suppl2 @ S54-62 ; & 57 H b3 £ £
BEASLZ)  ARE-—FTRAMIIFXR > AAE OIS
WA ETE>RMER 54 &-% &K % MKGFS Chavez-
Eng CM%¥ A » J ChromatogrB Analyt Technol Biomed Life
Sci (2002) 767 : 117-29 ; Jetter A% A > Clin Pharmacol
Ther (2002) 71 : 21-9 ; Zimmerman JJ % A » J Clin
Pharmacol (1999) 39 : 1155-61 ; & Barrish A%A.’ Rapid
Commun Mass Spectrom (1996) 10 : 1033-7; #F ;7 » st 3§
AR R S E)

EFTRAABHEEH/BZPET)ETRAAERREBZRZEY
S BSADRLENHEAAGH BRI ORLEDTAH
& (% % Gulyas% A > Bur J Nucl Med Mol Imaging (2002)
29:1031-8; B AN UL ERKEL L E) -

b ABEAAGEHOOREADTRARTARAERY
BEARBAZ Bl R ERADETH 1862 BB KX -
EHBROIEL/AFEINERA/A2FRBEoRAL S

% o AHBORLEBTITRB/CHEMAENSER - A B K
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agtgaaataa

gtttcaccaa

gccaaatata
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Met Cys Phe Ser Pro Ile Leu Glu Ile Asn Met Gln Ser Glu Ser Asn
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10
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Ile Thr Val Arg Asp Asp Ile Asp Asp Ile Asn Thr Asn Met Tyr Gln
20 25 30

Pro Leu Ser Tyr Pro Leu Ser Phe Gln Val Ser Leu Thr Gly Phe Leu
35 40 45

Met Leu Glu Ile Val Leu Gly Leu Gly Ser Asn Leu Thr Val Leu Val
50 55 60
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65

Thr
Pro
Leu
Thr

Val
145

‘l' Met
Ile
Lys
Met
Val
225
Arg
Lys

Gln

Ser

Met Asn

Leu Thr

Ile Cys
115

Ala Ile
130

Lys Pro

Ile Ser

Glu Val

Thr Leu
195

Tyr Tyr
210

Val Met

Ile Gly

Lys Thr

Ser Ser

275

Val Ile
290

70

75

Ser Asn Leu Ile Asn Ser Val Ser Asn Ile Ile

80

Leu His Val Leu Asp Val Ile Ile Cys Val Gly Cys Ile

85

90

95

Ile Val Ile Leu Leu Leu Ser Leu Glu Ser Asn Thr Ala

100

105

110

Cys Phe His Glu Ala Cys Val Ser Phe Ala Ser Val Ser

120

125

Asn Val Phe Ala Ile Thr Leu Asp Arg Tyr Asp Ile Ser

135

140

Ala Asn Arg Ile Leu Thr Met Gly Arg Ala Val Met Leu

150

155

160

Ile Trp Ile Phe Ser Phe Phe Ser Phe Leu Ile Pro Phe

165

170

175

Asn Phe Phe Ser Leu Gln Ser Gly Asn Thr Trp Glu Asn

180

185

190

Leu Cys Val Ser Thr Asn Glu Tyr Tyr Thr Glu Leu Gly

200

205

His Leu Leu Val Gln Ile Pro Ile Phe Phe Phe Thr Val

215

Leu Ile Thr Tyr Thr
230

Thr Arg Phe Ser Thr
245

Ile Ser Leu Thr Thr
260

Gly Gly Arg Asn Val
280

Ile Ala Leu Arg Arg
295

Arg Glu Arg Gln Lys Arg Val Phe

305

310

Thr Phe Leu Leu Cys Trp Thr Pro

325

Leu Cys Leu Gly Pro Ser Asp Leu

340

125450-4 %] 4% .doc

220

Lys Ile Leu Gln Ala Leu Asn Ile

235

240

Gly Gln Lys Lys Lys Ala Arg Lys

250

255

Gln His Glu Ala Thr Asp Met Ser

265

270

Val Phe Gly Val Arg Thr Ser Val

285

Ala Val Lys Arg His Arg Glu Arg

300

Arg Met Ser Leu Leu Ile Ile Ser

315

320

Ile Ser Val Leu Asn Thr Thr Ile

330

335

Leu Val Lys Leu Arg Leu Cys Phe

345

350
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Leu Val Met Ala Tyr Gly Thr Thr Ile Phe His Pro Leu Leu Tyr Ala
355 360 365

Phe Thr Arg Gln Lys Phe Gln Lys Val Leu Lys Ser Lys Met Lys Lys
370 375 , 380

Arg Val Val Ser Ile Val Glu Ala Asp Pro Leu Pro Asn Asn Ala Val
385 390 395 400

Ile His Asn Ser Trp Ile Asp Pro Lys Arg Asn Lys Lys Ile Thr Phe
405 410 415

Glu Asp Ser Glu Ile Arg Glu Lys Arg Leu Val Pro Gln Val Val Thr
420 : 425 430

Asp

<210> 3
<211> 433
<212> PRT
Q13> AHE

<400> 3

Met Cys Phe Ser Pro Ile Leu Glu Ile Asn Met Gln Ser Glu Ser Asn
1 5 10 15

Ile Thr Val Arg Asp Asp Ile Asp Asp Ile Asn Thr Asn Met Tyr Gln
20 25 30

Pro Leu Ser Tyr Pro Leu Ser Phe Gln Val Ser Leu Thr Gly Phe Leu
35 40 45

. Met Leu Glu Ile Val Leu Gly Leu Gly Ser Asn Leu Thr Val Leu Val
50 55 60

Leu Tyr Cys Met Lys Ser Asn Leu Ile Asn Ser Val Ser Asn Ile Ile
65 70 75 80

Thr Met Asn Leu His Val Leu Asp Val Ile Ile Cys Val Gly Cys Ile
85 90 95

Pro Leu Thr Ile Val Ile Leu Leu Leu Ser Leu Glu Ser Asn Thr Ala
100 105 110

Leu Ile Cys Cys Phe His Glu Ala Cys Val Ser Phe Ala Ser Val Ser
115 120 125

Thr Ala Ile Asn Val Phe Ala Ile Thr Leu Asp Arg Tyr Asp Ile Ser
130 135 140
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Val
145

Met
Ile
Lys

Met

Val
225

"" Arg
Lys
Gln
Ser
Arg

305

Thr
‘I' Leu
Leu
Phe
Arg
385

Ile

Glu

Lys Pro Ala Asn Arg Ile Leu Thr Met Gly Arg Ala Val Met Leu
150 155 160

Ile Ser Ile Trp Ile Phe Ser Phe Phe Ser Phe Leu Ile Pro Phe
165 170 175

Glu Val Asn Phe Phe Ser Leu Gln Ser Gly Asn Thr Trp Glu Asn
180 185 190

Thr Leu Leu Cys Val Ser Thr Asn Glu Tyr Tyr Thr Glu Leu Gly
195 200 205

Tyr Tyr His Leu Leu Val Gln Ile Pro Ile Phe Phe Phe Thr Val
210 215 220

Val Met Leu Ile Thr Tyr Thr Lys Ile Leu Gln Ala Leu Asn Ile
230 235 240

Ile Gly Thr Arg Phe Ser Thr Gly Gln Lys Lys Lys Ala Arg Lys
245 250 255

Lys Thr Ile Ser Leu Thr Thr Gln His Glu Ala Thr Asp Met Ser
260 265 270

Ser Ser Gly Gly Arg Asn Val Val Phe Gly Val Arg Thr Ser Val
275 280 285

Val Ile Ile Ala Leu Arg Arg Ala Val Lys Arg His Arg Glu Arg
290 295 300

Glu Arg Gln Lys Arg Val Phe Arg Met Ser Leu Leu Ile Ile Ser
310 315 320

Phe Leu Leu Cys Trp Thr Pro Ile Ser Val Leu Asn Thr Thr Ile
325 330 335

Cys Leu Gly Pro Ser Asp Leu Leu Val Lys Leu Arg Leu Cys Phe
340 345 350

Val Met Ala Tyr Gly Thr Thr Ile Phe His Pro Leu Leu Tyr Ala
355 360 365

Thr Arg Gln Lys Phe Gln Lys Val Leu Lys Ser Lys Met Lys Lys
370 375 380

Val Val Ser Ile Val Glu Ala Asp Pro Leu Pro Asn Asn Ala Val
390 395 400

His Asn Ser Trp Ile Asp Pro Lys Arg Asn Lys Lys Ile Thr Phe
405 410 415

Asp Ser Glu Ile Arg Glu Lys Cys Leu Val Pro Gln Val Val Thr
420 425 430

125450-4 %) % .doc -5-



Asp

<210> -4

<211> 1269
<212> DNA
213> /NE

<400> 4
atgcagtctg

taccaaccac
gagatcgtgc
aacttaatca
atttgtgtgg
actgctctca
atcaacgttt
attctgacaa
tcattcctga
gcaaacaaga
tatcaccttt
tacactaaga
aagaagaaag
tcacaaagca
attgcectee
ttcaaaatgt
ttaaatacca
tttctagtca
caaaagtttc
gctgatcceca
aaaaaggtta

acagactag

200815603

aatcaaacgt
tgtcataccce
tggggettgg
actctgtcag
gatgcattcc
Fctgctgttt
ttgctattac
tgggcagagce
ttcectteat
cactgetgtg
tggtgcagat
tactccaggce
cccgaaagaa
gtggtgggag
ggcgageegt
cgttattgat
ccattctatg
tggettatgg
aaaaggtctt
tgcctaataa

cctatgaaga

125450-4 3] % .doc

cacggtgcga
actaagcttt
cagcaacctt
taacattatt
tctaactata
ccacgaagct
tctggacaga
tgtaatgcta
tgaagtaaat
tgtcagtaca
ccccatcttce
tcttaacatc
aaagacaatc
gaatgtcgtg
gaaacgccac
tatttctaca
tttaggccca
aacaacgata
aaagagtaag
cgctgtaata

cagtgaaata

gatgacattg

caagtgtctc

accgtcctgg

acaatgaacc

gtgatccttc

tgtgtttcet

tatgacatct

atgacatcca

tttttcagte

agtgaatact

ttcttcacag

cgcataggca

tctctagcta

tttggtgtga

cgggaacgac

tttettetet

agtgaccttt

ttccacccte

atgaaaaagc

cacaactcat

agagagaaat

atgacatcga
tcactggatt
tactttactg
tccatgtact
tgctctcact
ttgcaagtgt
ctgtaaaacc
tttggatttt
ttcaaagtgg
atactgagct
ttatagtcat
ctagatfctc
cacatgagac
gaacttcagt
gagaacggca
gttggacacc
tagtaaaatt
tcttgtatge
gagttgtttc
ggatagatcc

gtttagtacc

caccaatatg

tctcatgtta

catgaaatcc

tgatgtcata

ggagagtaac

ttcgacagca

tgcaaacaga

ttctttcttc

aaatacatgg

cgggatgtac

gttgatcaca

aacaggacag

cacagacatg

ttctgtaata

gaaaagagtc

aatttctgtt

aagattgtgt

attcaccaga

catagttgaa

taaaagaaac

tcaggttgtc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1269
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<210> S

Q211> 422
<212> PRT
Q213> /NE

<400> 5

Met Gln Ser Glu Ser Asn Val Thr Val Arg Asp Asp Ile Asp Asp Ile
1 5 10 15

Asp Thr Asn Met Tyr Gln Pro Leu Ser Tyr Pro Leu Ser Phe Gln Val
20 25 30

Ser Leu Thr Gly Phe Leu Met Leu Glu Ile Val Leu Gly Leu Gly Ser
35 40 45

Asn Leu Thr Val Leu Val Leu Tyr Cys Met Lys Ser Asn Leu Ile Asn
50 55 ' 60

Ser Val Ser Asn Ile Ile Thr Met Asn Leu His Val Leu Asp Val Ile
65 70 75 80

Ile Cys Val Gly Cys Ile Pro Leu Thr Ile Val Ile Leu Leu Leu Ser
85 90 95

Leu Glu Ser Asn Thr Ala Leu Ile Cys Cys Phe His Glu Ala Cys Val
100 105 110

Ser Phe Ala Ser Val Ser Thr Ala Ile Asn Val Phe Ala Ile Thr Leu
115 120 125

Asp Arg Tyr Asp Ile Ser Val Lys Pro Ala Asn Arg Ile Leu Thr Met
130 135 140

Gly Arg Ala Val Met Leu Met Thr Ser Ile Trp Ile Phe Ser Phe Phe
145 150 155 160

Ser Phe Leu Ile Pro Phe Ile Glu Val Asn Phe Phe Ser Leu Gln Ser
165 170 175

Gly Asn Thr Trp Ala Asn Lys Thr Leu Leu Cys Val Ser Thr Ser Glu
180 185 190

Tyr Tyr Thr Glu Leu Gly Met Tyr Tyr His Leu Leu Val Gln Ile Pro
195 200 205

Ile Phe Phe Phe Thr Val Ile Val Met Leu Ile Thr Tyr Thr Lys Ile
210 215 220

Leu Gln Ala Leu Asn Ile Arg Ile Gly Thr Arg Phe Ser Thr Gly Gln
225 230 235 240

125450-4 %) % .doc -7-
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Lys Lys Lys Ala Arg Lys Lys Lys Thr Ile Ser Leu Ala Thr His Glu
245 250 255

Thr Thr Asp Met Ser Gln Ser Ser Gly Gly Arg Asn Val Val Phe Gly
260 265 270

Val Arg Thr Ser Val Ser Val Ile Ile Ala Leu Arg Arg Ala Val Lys
275 280 285

Arg His Arg Glu Arg Arg Glu Arg Gln Lys Arg Val Phe Lys Met Ser
290 295 300

Leu Leu Ile Ile Ser Thr Phe Leu Leu Cys Trp Thr Pro Ile Ser Val
305 310 315 320

Leu Asn Thr Thr Ile Leu Cys Leu Gly Pro Ser Asp Leu Leu Val Lys
325 330 335

@  LcuArg Leu Cys Phe Leu Val Met Ala Tyr Gly Thr Thr Ile Phe His
340 345 1350

Pro Leu Leu Tyr Ala Phe Thr Arg Gln Lys Phe Gln Lys Val Leu Lys
355 360 365

Ser Lys Met Lys Lys Arg Val Val Ser Ile Val Glu Ala Asp Pro Met
370 375 380

Pro Asn Asn Ala Val Ile His Asn Ser Trp Ile Asp Pro Lys Arg Asn
385 390 395 400

Lys Lys Val Thr Tyr Glu Asp Ser Glu Ile Arg Glu Lys Cys Leu Val
405 410 415

Pro Gln Val Val Thr Asp

420
. <210> 6

211> 542
<212> DNA
Q213> KB

<220>

<221> misc_feature
<222> (514)..(514)
<223> nisa, c, g, ort

<400> 6
atgcatgctc gagecggecege cagtgtgatg gatatctgca gaattcgccc ttgtaataat 60

tgecectecgg cgagecgtga aacgacaccg ggaacgacga gagaggceaga aaagagtctt 120

caaaaatgtc gttatggata atttctacat ttcttctctg ttggacacca atttctgttt 180

125450-% 7| % .doc -8-



taaataccac
ttctagtcat
aaaaatttca
ctgatcccat
aaaaggttac
cagactagaa
ac

<210> 7
<211> 30
<212> DNA
<213>

<220>
<223>

<400> 7

200815603

cattttatgt

ggcttatgga

aaaggtctta

gcctaataac

ctacgaagac

gggcgaattc

ALFFSI

HEF

ttaggcccaa

acaactatat

aaaagtaaga

gctgtaatac

agtgaaataa

cagcacactg

tcccecggga aaaaaaccaa ctgctccaaa

210> 8
211> 31
<212> DNA
<213>

<220>
<223>

<400> 8

ALY

AT

gtgacctttt

tccatcctct

tgaaaaagcg

acaactcatg

gagagaaatg

gegnecgtta

taggatccat ttgaatgtgg atttggtgaa a

<210> 9
211> 36
<212>
<213>

<220>
<223>

<400> 9

DNA
A3

T

gatcaagctt ccatggegtg ctgectgage gaggag

<210>
211>
<212>
<213>

10
53

<220>

DNA
ALF3

125450-5 7] % .doc

agtaaaatta

cctgtatgca

agttgtttcc

gatagatcct

tttagtacct

ctagtggatc

agattgtgtt

ttcaccagac

atagttgaag

aaaagaaaca

caggttgtca

cgagctcggt

240

300

360

420

480

540

542

30

31

36
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<223>

<400>

gatcggatcc ttagaacagg ccgcagtcct tcaggitcag ctgcaggatg gtg

<210>
211>
<212>
<213>

<220>
<223>

<400>

A
10

11

23

DNA
ALFF
HEFY

11

gtaataattg ccctccggeg age

<210>
<211>

® o

<213>

<220>
<223>

<400>

12

21

DNA
ALFF

HEF

12

ctagtctgtg acaacctgag g

125450- 5 %] 4% .doc
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A FPXBARE
AERAMAHBEZEALASHAT AWM L (orphan)GFE & -
% Bt 2 (GPCR)Z 3 # # - %1 % % GPCRA A # GPCR -
AL BHBEHREH T GPCREvMMaBRNAENRERR - £
— L BEREEHB T > GPCREGI-1B2 % » A1k N B 5
AR H (CAMP)RE - £ — S A @ F %l > GPCRyy & &
FAREBSHBBEE - £ - L AEBETHH T GPCRY
BERAATHRBEBBLA/DAMEFRA SN @B AT - £
® — L ARETHEH T  GPCREBAF A LM EBHERS
THEGTRAG - A EASREIB AN THEL L RE RN
R S EE CNMERERLZEY  RAMECER

B bR BEY -

N EXBEABE

The present invention relates to methods of identifying whether a candidate compound

is a modulator of an orphan G protein-coupled receptor (GPCR). Preferably the GPCR is
‘ human. In some embodiment, the GPCR is expressed endogenously by cardiomyocytes. In
some embodiments, the GPCR is coupled to Gi and lowers the level of intracellular camp.
In some embodiment, overexpression of the GPCR promotes survival of cardiomyocytes.
In some embodiment, overexpression of the GPCR rescues cardiomyoctes from
hypoxia/reoxygenation induced apoptosis. In some embodiment, the GPCR is down-
regulated in individuals with congestive heart failure. Agonists of the invention are
envisioned to be useful as therapeutic agents for treatment of ischemic heart disease,
including myocardial infraction, post-myocardial infraction remodeling, and congestive

heart failure.
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+ -~ FHEAEE

1.

— Kb ARAER TR LS

BTGB ETHACRREEAAGTH I BZELE LY
Tk BRI EFELORELLSCEE-BH IBEBIE Xl
LB E - SCERE-BHIBOLCASARF I HEI K 3
BERAELIONAEFFR—MHzHBABRFI  HFPZ2HEH
CZa@H » RHGEEHNUGCEL-BH LB 2 ZELSL
M AFYZHEFEALANGEI S HZRKE -~ FH
R B~ RORAEB RBRAB R

A ZARE >~ AR - R &K E R B A E
BB A

FRAIZ T %R EFY LB X emARLlSHE £

" EBERBABRITmBREEEF B EEmBE

FRBAIZF % AP SGES-BH 2B ARAYT®RE
& & -

FRAIZF X EFBCHRE-BH TSN AN
XREZEEABFS > ZRNREXIB S F 7 E AR
2 FRIEAR C3RAFIEAK S mAKAFT -
WHFE RBIZ T X EPACGHREE-BH2EAEGE 8 # &
TUNY IR
WwHFRBAIZFT SR EFZF et _&ERTF -
WwH KRB F ik BP R —_RMENTFAHBERSBY
(cAMP) %, = &% & AL 8 (IP;) °
WwHF RBAIZF R  EF R F RSB ELEFamy
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A AN P

9. WwH KFLIZFHF ik AFY I A0 RAELELEZ b
z GTPyS -
10. m3F RABAIZF k> B P ZGEF ZHRANGES KR
EHER B BE -
1. wF RABALIZFF > AP GEFTEFHANGERBES
WL %a B 13 75 2 8 ) o
12. w3F RBALZF % AV ZHEFTEGANGERARAS
o BERARZRH  BoLFAMEHEA G T A K
Z B
(A HRHEERY 5 &
(b)# Bk B 3% fu o
13. wF RALIZXZF X AT ZHEFEHANHERN&
oM BoR 2 B A -
14 wF KRAI32F k> AP EH LB CHBEELEAEEG TS
Py A R 2 BE
(a) s LA E
bysmEE#RZTEL &
()7 fo P o X 35 -
15. mF RKBIZF X AV BGEEFEHANHELES

L EARYRA  ATUC AT AR LI ARBE G T
7] 4 R X Bf C
(a)tuﬁﬁﬂﬂk%ﬁ;/" ;
(b)) B &t % % 3 pw 5
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() EBEBRHERD S A
(d)s AL fm g B = & D -

16. 3% KRAI0E IS5 E— B H k> R P B BH 54 A
NEEGE G185 % B 2 AT 2B R AR KB -
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tHEKERE
(AEERREEL % (1) B -
(2) AR A B 2 oA 5 0 R

(& THBFHRRLHA)

A AEZACERR  FRARERTREASMRMOLES :

(&)
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