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iy TOFMGEIEH A=A LIEAATH S, ¥
3 (Curcuma longa) \CZEND 7 )VT 2 Uk,
L)V TOEBERICET 52 OGN H
%o BEIRIFTRAERICBV TR, DT X Lt
G Z A LI A X T F U D ALBNTE A
PARENTVS Yy —/5C. in vitro iBRIC BN T
TV X VIR ED RO 72 R 9 R RETED & 5 1)
HTH5LHEMEET 2l mEsn>Y, Z)us
S VOBBEERICET 2 X = X LOFFHIEEIT L
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t MK 800 A ET 5 G X /N B LA
2754k (GPCR) &, ZNZThDVY Y R ERiGTHE
¥ T FIRZEZIENL S 5 2 LT, e 25
kA AP E R ENCBIfR I 5. ARIIFE TR, 7
WO I VOEBERFEA N = XA LZfRIAT 5 &
ZHMIC, 7))V 7 2K > THEME(Ed % GPCR A
FIET 2RIV —= 2 T ZITo T,

2. A&

1. HfLiEE

HEK293FT Ml fld D151 i&. 10% & 2 i W if i
(FBS) # XU 100 units/mL X=3V > G, 100 pg/
mL A kL7 hx A Y VB Z 3 5 Dulbecco's
modified Eagle's medium (DMEM) 7 i\ 7z, B
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1 95% air. 5% CO,. 98% ijE, 37°COA > Fa
N—R—NTIT> Tz, MO, PBS (-) TUE
H U714, 0.25% K1) 7> & 0.02% EDTA % &5
PBS (=) THUEL CTHIFAZ R L, #ifef ke i
WA EIcLDITo T2,

2.2. GPCREIEXNYT 2 —D{EH

t b GPCR cDNA AV & 3A X 11 7 entry clone
(258 FHED (&, EINZWIZERHFEAN EESRANIR &
FTO HESEBAEEN S5 W2z, Gateway
> A7 L (Thermo Fisher Scientific) % T GPCR
% 21— K9 % cDNA 7 entry clone 7" 5 destination
vector (pcDNA3.2/V5-DEST) IcH 7 7/ —=>27%

T, MWHFLIH GPCR JEBIN T X —Z%=15 7z,

23. bTIVRTUVV3Y

HEK293FT #ifd 7z, 2%FBS Z & A HiEE Z2 3 %
x> DMEM HEHIC SR L, 48 well 7'L— M ffifd
L T 24 FeRiR%5 2 U 7z, Opti-MEM (Thermo Fisher
Scientific) 1Z., p4xCRE-TATA-Luc2P?, p3xSRE-TATA-
Luc2P % 7z1% pAxCRE-3xSRE-TATA-Luc2P (p4xCRE-
TATA-Luc2P X7 2 —® CRE ¥ ;O FFRIC M b
Bhdg e 3 DR T LICET) OVd e 0.075
pg & 0.05 pg @ pGL4.74[hRIuc/TK] (Promega) ¥
X U 0075 pg ® GPCR #EBIR 7 2 — R A LI
DNA BERZHH L, NS AT 27 a VICH
%L 7z polyethylenimine (0.4 uL) ZhNA7zo T D
BEEWZHNT 24Kl B o AT 20 a vz
frolctk. 7o Iyl awZRmL T
(DMSO #&JREZ 0.1%) . & 5IC 4 KT L7z,
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24. W7z 7—ELR—E2=—T7vtA

Wy 725 —ELR—=—%—7 v EAI& Dual
Luciferase Reporter Assay System Kit (Promega)
& 20/20" Luminometer (Promega) %2 W\ T175 7z,
firefly V27 = 5 — BiEME D% Renilla )V 7 x
F—EEMEOMTH > iz HMELIcE D%
relative light units & U, 7'Z 7{k L7z,

2.5. WREHRRMT

R HAHTICIE JMP statistical software version 8.0.1
(SAS Institute) Z M7z, 7—Z D FH{#HIE = SD
T# U7z, Student’s t-test (2 BEELER) F7zld Tukey's
test (ZHELLE) ZHWTHNT LIz, p<0.05 2% >
THEHANERE LTz,
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GPCR Z /T L7e ¥ 7 FIVRiEIE. GPCR A&
%GaY 7=y hORMEICK->THEEZ (K1),
Fz. HEOREZIEELT % GPCR & 1F1ET %,
ZCTT. IV Ik o THEMEE NS GPCR 7%
BRI B0, T —XZ—7fHi%Ic CRE & SRE

DESTDYALLAY b2 EDLR—X—T Z—
& GPCR BN 2 —7 HEK293FT fliffElc &7 &
YT W T2 I7—EBLR—E—=7 v EAICLBA
IV -2 1ToT, TLT, IWEMNR LN
GPCRICDWTIX, CRE £/ SRED—FHDH7ZE
DLUR—=Z =AY 22— THGE LTz, ZORGHR,
&% GPCR (curGPCR £ 9 %) OEFEHTFTIILY
2 UARAFINC SRE /T L7z LR — &2 —3EE 0 LS
Roosniz (K2),

curGPCR & BEHIY /7Y ROFEAFICEETH 2 L
HENTWS Lys BRU Glu ¥+ AlaiciEfiL
7o 28 B4k curGPCR (K/A). curGPCR (E/A) &iFEBl
FTONVIIVZREML, VT 2T —BiENZ R
U7, ZO/ER, HAR curGPCR @HE FTHS
N2V 221X % SRE LiR—Z—{HED L5
. K/A, E/A GRETCEESNE»>7 (K 3),

curGPCR DIHFHALIC IFT 7 )V 7 2 VB A
WMz LR—2—7 v A Tl L7558, 7V
SVICKBTERMREBLS, EATA MR IVY
SVICBIEEERD RS SN (K 4), —/5 T,
TR RO 7y I T o)V I RBICIETE M E
TERIFERO ENEh > Tz,
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4. ERLESEDRE

ARWFFETIE, 7V 22 H GPCR 2/t L THBE
M7z 2 0GP ZH5MCT % 7z8H1c. GPCR
EERRERI VAT Ly a A7) —=2VT
DYATLZME LI, LT, AZV—=VJI
KON IVTE->THEEENS GPCR 2R L

7zo curGPCR (&, W& Al E Life CHEIL T
WRET 2 L VO MEEFET ST D, ZILT X
VM curGPCR Z2 G (LT 2 2 & TA AU U9
GLP-1 DIy AN L T, 2 BUBE PRI T 11 H 72 58
HIzLVWOIBEOAEAONS, BV AV FED
FHEAEFNC 55 7% curGPCR D77 2/ [l 7 & s U 7245
By IV 2 VI EEAR curGPCR Z 1ML T ¥k
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VAV REUTERT 2Rt Zis < B d %, £
Teo DIV I UDERNTRIMENTHEAETSZ T 2
IWIEERT b T Ra 7 )L 2 & curGPCR 7z %1%
ftEEEbhokT e, FRATHHIEXTAMFY
TIVIIEDE T IVT I I K BIEELER AV
Mol &IZDWVWTIE, YAV RELTOMABICT
h-T ) —)VHEZ NI X B HEZE D RS % A]
BEMEEZ BN,
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ARHFFRIC RN 12 & F LT A EE A il
FER - BREP ICEH# LR, fe
GPCR @ cDNA H¥HAIA K N7z entry clone %775\
112 & F UTENIIEHFEEN BN G WIIET
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Novel G-protein-coupled receptor mechanism underlying
the action of curcumin

Mai OKUYAMA, and Naoki HARADA
Graduate School of Life and Environmental Sciences, Osaka Prefecture University

Abstract

Curcumin, a turmeric (Curcuma longa) compound, exerts multiple
physiological actions in humans. However, the molecular mechanisms
underlying the action of curcumin remain to be elucidated. In the present study,
we identified a G-protein-coupled receptor (GPCR) that is activated by curcumin.
By using a luciferase reporter assay, we performed expression screening of 258
human GPCR expression vectors, following transfection of HEK293FT cells with
the vectors and a luciferase reporter vector containing both cAMP-response
elements and serum response elements. The cells were then stimulated with
curcumin, and the resulting luciferase activity was determined. Luciferase
activity was induced by curcumin when curGPCR was overexpressed, indicating
that curcumin activated curGPCR. Luciferase activation involved the activation
of serum response elements. In addition, curGPCR with point mutations at
putative ligand-binding sites was not activated by curcumin. Curcumin activated
curGPCR more strongly than bisdemetoxycurcumin. The curcumin metabolites,
tetrahydrocurcumin and ferric acid did not activate curGPCR. These results
strongly suggest that curcumin activates curGPCR as a ligand.



