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(ORI EREE S EREE 2RSS, B 200062; 2 v E R L2500 S0 T E S8 it o, B 201203)

E G EOMMIZ 1k 84(GPR84) & CI-C14 (M EENG IR Z A, LA IR R A AR i Je B rh R 25 EE M,
B 2R MR 47538 MR 5 20 Pk e e i A 5 B VIR, BRIk, 4R B L) GPR84 WL SR, W] BB VA YT IX S
et —F A 5. MR e I RIE GPR84 Z AR AMAIMIR, e GPR84 Ayl st I il 4RI 7T 1 116 Fra i 0 s B2 A3t
TEER., A CKS GPR84 M Gal6 FP FURi L YL ) HEK293 41 rh, 2o P =Pk ik, ke ik GPR84 &
FI1 HEK293 41 5. A RT-PCR. %y 9¢ o Ys (55 S8 77 1A K I T GPR84 & R R 4 1 52 A4 (I 3Rk s AR Uil s 36
PR RR SIS . R URENE 04 SR 20 MriiE 52 T K IA 1K GPR84 BAT 5e AW im bk, IR %M R T T 2
WRIGL, B8 T H GPRS4 FHPIH, kS W] GPRS4 [MAEMSIhAE, WFIEIFIAIT 5 A G S O 3958 T L.

KiEIA  GPR84, RERIE, FHALLE, LTI
ZRPES R965.1, Q257 DOIL: 10.16476/j.pibb.2014.0333

e B NE I (free fatty acid, FFA)BEZ ARSI o, HLUCGRAEANE B 40 i ffifih 1A, GPR84 1]
) —FhE ERE R, A2 — ﬁl‘ﬁ%ﬁ?, 1L CLTA™T Thl 40 505 2%, AL A5 R 1 JORE R AR 1)
HZ P EPETNREY. FFA 32 Sl it 45 50 25 IR iy Y-, ,\Eﬁe,féﬂiﬂ'@'ﬁﬂF%féﬂiH@ﬁﬂﬂaﬂﬁéﬁiH@ZIEﬂ
R 5% f& (free fatty acid Receptors, FFARs), 5| & A G i R HE T B RE. A, EEE
WP Sm s, E R LA R PR S) . BE R, &M AEAGAE (multiple sclerosis, MS). A £ 2 IMLAE
Ui 5 M T PR 2 AR AR AE R BILAAR N 1) i 2 B A AT IR S JNE VR S s R s MR rh ke o (R 4
i TE B, s Tl R A AR B A rh AR AT B AR 2006 4F, BFFUN G K Bl GPR84 (1) R ARTC K,
R, T4 Nsh i FRAR0 o kA R AT IO, FERUE 85 I5 D7 R (C9-C14) 4 H Py
EEAME . B ORI R 2 AR PWERCAR, A ZR(C10). +—R(C11). HHR
GPR40. GPR41. GPR43. GPR84. GPRI119 Fl  (C12)yiGMdldd. Fifija ORGS0 ANIE )
GPR120, #BJ& T G & H 1 Bt % /& (G protein U | WL FE AT 6-n-octylaminouracil(6-OAU)M,
coupled receptor, GPCR)HEZ k. KA PO DR L T ). ARBFIUIE R
GPR84 J& Wittenberger %5 5F /7 4 R ikbr%s  THIJTE. mRohifiE i 600k, JEt—Dat
(expressed sequence tag, EST)E 323 HA KL
FIAEDT, SEf T 12q13.13, & €O~ CL4 [ BESIR * [F 5 B 7K B 05((20122X09301001-005,  2013ZX09507001),
NP2 s FLHRI AR R0 M AR RLAAS G S i, K UL REIFITR BB 11 KR1(973)(2014CB541900), H K H 4k Rl
LA ER 52K 12(RIN12)SEAFNRITR A WAT — 4 pipai 481202341 % 35 H.
SESEIRED. N5 GPR84 & iy spophi ] B HE iy, I HOmII RN
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1.1 #y
111 JFoRR4n

b N B I 5 2 52 /& GPR84 1 Gal6 H 1H
SR [ 35 [F UMR cDNA %8 A0, 47 HA b5
% 1) HA-pcDNA3.0 Jit Ki H A 52 56 % f4) 2t .
HEK293 41 ks T A EBG'E 4h i, 240 i 5%
| B A4 RS T (ATCC) I 3K
1.1.2 5

41 JL K5 37 WK K DMEM 58 4 85 55 3 0 [
GIBCO 2~ Al. 41yl H Hyclone A H]. %8
Bk Fluo-4 AM Fl1 RNA Hli$2 41 fa 24 f## TRIzol 1y
H Invitrogen A 7). G418, A HiJE % (blasticidin)+
R i M i (sulfinpyrazone) . Hoechst 33342, i &
PR 25¢ 6 2 A i I BTN UL 2 Il 5k 25 (FITC-conjugated
anti-HA) §T /& . 7§ # & (penicillin). # % =
(streptomycin). % % H [ (paraformaldehyde, PFA)
i H Sigma-Aldrich A . R4l M4 5 855
Pl (rabbit anti-Erk1/2)504A . RPriR 40 sMsE
5 U 5 1 B4 (rabbit anti-phospho-Erk 1/2)HT4A.
PUH I -3- 0 1R I 0 I (rabbit anti-GAPDH) Pt f£&
SR ik A5 A0 P g (HR P) b 1 1 =F B S (HRP-GAR
IgG)Hi &I H Cell Signal Technology /A 7). 4 Ifl
T 1 I (BSA)Y W [ g 4 A% B DR 2 R A PR 2
T B W K IR (PVDF) I E Millipore 23
"l . Ak 22 & %R 5 (amersham ECL Plus Western
blotting %@ % ¥ ) ) H GE Healthcare 2 ] .
PrimeScript™ RT reagent Kit J#J 1 TAKARA A 7.
HTRF cAMP dynamic 2 1000 tests Kit J4 | Cisbio 2
A]. GPR84 FHMEILE#] 6-0AU i RN F B it
U  R R E TR 5 . BRI AR 28 Pl
(1xPBS 2% %) (10 mmol/L Na,HPO,. 2.7 mmol/L
KCI. 2 mmol/L KH,PO,. 137 mmol/L NaCl, i pH
& 7.2) I o8 V- 17 £R 2% P (Hank's balanced salt
solution, HBSS ZZ#1#)(8 g/L NaCl. 0.4 g/L KCI.
1 g/L #i%i%%, 60 mg/L KH,PO,. 47.5 mg/L Na,HPO,,
W pH 2 7.2) ARSI = HCH. A 51 i iy
A A TRERAR R S5 AT B 2 G .

1.2 A%
1.2.1 40 s GRS i i R kgt

% HA-GPR84-pcDNA3.0 F 4 i ki 5 Gal6 Jit
Fi(% 2 wg) 5 2x10° 4~ HEK293 4l fu i & 200 pl
HUAE G BT R Rl e b, PR S N
X 25F, 900 V 4 FRIHTIE. KRS
(240 J5CE T 10 ml DMEM K531 100 mm 41 fig
Figrlllh. K598 24 h J5, %50 800 mg/L G418 Al
10 mg/L blasticidin, EBE 3~4 K455 759 H 51
TERCRA (R4 M e [, BRIEAS I, K 85 3 S5
G488 5 5 PR VR o o A A R S PR o B e T 96
LB, 2~ 3 JE A AT B e B A M A B . B T
SMmmm I, ¥REFRE, Il
HEK293/HA-GPR84-pcDNA3.0/Ga 16 £ % 41 i &
(8] #x HEK293/GPR84 4l [ #k). HA-pcDNA3.0 J5ii
BBk S Gal6 FUR G HEK293 41545 L
W
1.22 RT-PCR

a. mRNA #i#&: F] TRIzol iX5Z4f# HEK293/
GPR84 40, If-42 Ui WA 45 ¥ R AF 20 B 4 40 o =
RNA. b. #5%: #% PrimeScript™ RT reagent Kit
(1) BRPEAT e 5%, 193] cDNA. ¢. PCR R M:
DL Ig %5 5% 4K 43 () cDNA b Bid 9 8, = R
GenBank 1 2 fit ) A\ ¥ GPR84 3 41| (/5 41 5
NM_020370), A1t T A5 GPR84 KK 5|4,
GAPDH A AR K PCR [N S, AL 51035 H
BAF primer 5 e 1. GPR84 BN 519): sl
Wi %) R 5 GGATCCATGTGGAACAGCTCT-
GACG 3', NiFsl# 7414 5° CTCGAGCTA-
ATGGAGCCTATGGAAAC 3’; GAPDH 3 [X 1 51
Y EUESIWITE S 5" AGGTCGGTGTGA-
ACGGATTTG 3', FiF5I¥F4Ih 5 TGTA-
GACCATGTAGTTGAGGTCA 3’. PCR Jx WAk & -
cDNA Bifi 5 plv B RUFSI#4E 1 pl. 10xreaction
buffer 2 ul. 2.5 mmol/L dNTPs 2 pl % rTagDNA
AW 02 wl, MZAKANEZ 20 wl. N AT R
95°C P 5 min, 95°C 2814 30s, 60CIEK 30,
72°C ZEAH 60 s, 30 MEFS G, T 72°C A fif
10 min, PCR P=#JH] 20 /L B R Bt s i sk
1.2.3  B5SEK

a0 i % 4x10* A~/ LI E B M T 96 fL
Greiner “Filt, 1id% 24 h Jo, LRREEFRdE, 4L
TN 40 wl % 2 wmol/L Fluo-4 AM ()45 i 2% h i
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(Ca* buffer: HBSS H 1A BSA 0.5%, sulfinpyrazone
250 wmol/L, D-glucose 5.6 mmo/L, HLHILAC) T-55
FATMEE 45 min. WA GRS, A 50 wl Ca*
buffer, %R 5 Fl Molecular Devices 2\ ) [ Flex
Station 3 f FLARAST MO 25 b/ L3 AS R # J
(0~ 10 wmol/L)6-OAU [f] Ca** buffer 47 ¥, [
I} 485 nm YICOR I T 525 nm % B 40 i Y5
B R BRGS0 B T R

1.2.4 35 1F 1 (cyclic adenosine monophosphate,
cAMP) LK

P T 100 mm 40 fudEFRIr, KiJ7 24 h
Ji, FBEREWE LIS, CIyE DMEM E &, A
IBMX (&K %k 0.5 mmol/L), % 2x10° A4 / 4L
I 55 PEFERN A2 384 AL, RIS I 2.5 pl AN
WEE(0~ 10 wmol/L) ] 6-0AU, RAIE], =ik
J6 W H 30 min. AR5 AN 25 pl 10 wmol/L
Forskolin(JJf 1 B2 ML B B0E 7)) A2, =ik
WG E 30 min. 5T 20 A AN FRORE R IR 5l
cAMP-d2 1 5 pl anti-cAMP-Cryptate, 25/ i 753
A HHREEE N 1 h. $ 5 £E Envision2101 £3)
RETHALAR B AR SSEL
1.2.5 ity

i ] ALY DMEM %% 3 36, 4R 5 In#t
& HA-FITC % 96 fL#, 37°C, 5% CO, i & 20 min,
M WA DMEM ¥ 3 . 37 8 WESLE, 7
FEASR) S 8] 55 ] 10 wmol/L 6-OAU HI 3. W b &5
W, F 1xPBS %% 3 3, fn 80 wlFi# (¥ 4% PFA,
FEUEE 15 min. WARE E W, H 1xPBS ¥ 3 i,
SRJE 10 80 I Hoechst, Zi %44% 10 min.  Whieix
W, 1xPBS Ut 3 i, 1 100 wl 1xPBS. fx /5 %
BT 5% S AR
1.2.6 a4 e AT(FACS)

412 1 0.04% EDTA H A4l i fiH %, HH 1x
PBS UE¥k 3 i, SFAMESR 6 L 1.5 ml HL
. SRJE ] 10 wmol/L 6-OAU 435 #ill¥# 0. 5. 15,
30, 60 90 F1 120 min, RS ZEIE UK F. H
7K FACS buffer(4 0.5% BSA [1] 1xPBS) I & 41 i,
4°C 1000 r/min &0 3 min, 7+ Ly, EEMPE 3
. AT ) 4% paraformaldehyde, #K |- [i] &
15min J5, 4C 1000 r/min &5.0» 3 min, % 3. &
S 3 k. InA$LE FITC-conjugated anti-HA
EUK EB¥E 1h, 4T 1000 r/min &0 3 min, #F I
. EREMPE 3 K. 55 UK FACS buffer &
PSSR i) O e el

1.2.7  HEENE S #r(Western blot)

MRl T 12 FLEEFRIR, 5555 24 he SEERT,
W R IR A o ME B IR, AT YLk 2 h, SR
Ji 10 pmol/L 6-OAU 73 5l Hll ¥ 0. 2. 5. 10,
20. 30. 60 F1 120 min. L DMSO(0.1%) 4 BH M X}
HEL U SRR A B UK B, JE 1xSDS 2
i RIS R It T 75 R IR T 98°C KV Ik
5 min i A7 PE 5 EAEREAT SDS-PAGE, HLIK5E
B G R, 2 A R marker 3 R 43 ) R A
By PVDF i, 5% i JIg 95 4 35 P ¥ (1 xTBST 2%
PROREC D) S B 1 h, IxTBST 22 bk 3 i,
i 5 min; ¥ B A 4 9 PYDF B n—$t, B
5% TBST-BSA 7% [f] Rabbit anti-Erk1/2 $i&(1 :
2000). Rabbit anti-phospho-Erk1/2 Hii4£&(1 : 2000)#l1
Rabbit anti-GAPDH (1 : 5000), 4Cid7%, IxTBST
SEPhRYE 3 s PVDF B —H A 1 h(5%
TBST-BSA #i B ) HRP-GAR IgG HT 1A, 1 :
10000); 1xTBST ZEiifit 3 s FH P Sk Bk B HY
e, FHWROK AR 250 2 AR, BT i 1 DR i
I, 10 cm? % 0 1 ml Amersham ECL Plus
Western blotting % (%3, JSC& 1 min; f§2: ECL %W
R, WK AR 23k 2 (RAA, K IS T8CAE R O
b E], L ED Y.
1.2.8  GPR84 F5415 1) et i ik

F T % GPR84 $5 Hit 7 14k & W) AL 5 44
160 000 AR M LG D. Tk R K40
BT 100 mm 40 fERE RN, 8537 24 h BEREE 1
Jis H+% 2 umol/L Fluo-4 AM [f] Ca* buffer 5 &,
TR T T E 45 min. B0 FELRE, 4% 4x10°
AR /AL /25 Wl g0 M R HeRh 42 384 LA, I
25 wl EAFEYIN Ca* buffer, TREHA], =ik
BEEIE A 10 min. ] FDSS 7000EX il i CCD i3
WAL 5 wl/ L5 6-OAU (1) Ca>* buffer 317 il
W RN 485 nm SGHEURIE T 525 nm BB A
P AR R A A [ EE 1) Gt 5 i B T o
Ry, X TAEb 384 FLANMUMR, ¥ 24 ANFHPEXT
ML (1 wmol/L 6-0AU), 24 AN Tk X} i L (1%
DMSO), FrlliAWHITHEKE A 10 wmol/L. 435l
AP RS TIE T FH 2O BE 1) | N %k RoR, B
R 0T 1) 9 't 5 B AS: AL 4 0 LA 0% (100% 411
1), T B X B 2 5 i FEE A DR o S 100%
(O Ay W R e/ [ 7Ry Y ARz D S e Y ]
FAEAFEMETE . WITR I P 55 BUiE KT 70%
(HP 568 & 11 5 /N T 30%) IRI46 &4 R BR AL
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HW. AR 45 5 AT
1.2.9 Hab e

ARSCHTH A R

{5 L. (Signal/Background Ratio, S/B)=1% ‘5°F-
BIE / AITFME

Z' N F= 1-Bx 15 T bt 25 : 3x AN ks i 22| 15
G ME- AP |

TSP G W) IR 2 =(F5 Ak A P4 — BH 1 %o TR
EL)/BH %5 AR — FH 1 F BEL(ED) > 100%

FpuiEt= |- E Y RNV R

i sEs 2/ EHE 3K, 4 R GraphPad
Prism 5 B G o00T, Bt TP IE e AR R (s
For, W KT, P<0.05 A A5

2 ZERESMH

2.1 HMERERIE GPR84/Gal6 & HHAY HEK293
iliialy S

HA-GPR84-pcDNA3.0 Fl Gal6 [k L 43 53l
T G418 5 blasticidin HrPEIER, Bt LA Foe
FIE T X PR FORLI A M, A R A TP Rt

@ pp 1 2 M b
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Z12-11-10 -9 -8 -7 -6 -5 -4 -3
1g[¢(6-OAU)/(mol*L)]

A Z RN AAE R IR . R EE A 800 mg/L G418
H1 10 mg/L blasticidin §iiik 30 K7ty , FAAHE Tk
(P20 B e VR 7w B AT A A I, R ARG D 5 380 11
IH 1 o e AR R Jl B A A T 96 FLAH s IR AR
BOCT R TEROTRE, FGEATE, 5 kAR
SE £ 15 GPR84 Fil Gal6 ) HEK293 4 Jil #k
(HEK293/GPR84 4H k).
2.2 RT-PCR #&ill GPR84 £ E A FRiE

¥ HEK293/GPR84 41 Jiil #% H $2 HU ) RNALE Jx
A3 2] cDNA, DL H IR, F¥ 4% GPR84
SR 51y, ik PCR Y HH S H I BN
4 (B lay. X Ui B4 bk 1) 7 GPR84
mRNA KX,
2.3 FREFRIEX GPR84 ZIRREIKE) IR ELL KL I
BEHAZE

Ho 95 9 T e LR I 45 R W R, AR R N
HEK293/GPR84 4l k1B  1H0 |, W] A Ml 5%
F| GPR84 Z A (IR IE(F 1b). AR
6-OAU Ab B J5 HEAT B i A I, B 3R 73 A2 e R4
GPR84 [¥] HEK293 4 ffii N Ca*> /KP4, HE5
Wl 6-0AU 551 F2 4K M 11 0. X &R (B 1c)s

(b)

—
o
=
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Fig. 1 Characterization and Function of HEK293/GPR84/Ga16 cell line
(a) RT-PCR results to detect expression of GPR84. M: DL 2000 marker; /: PCR product of GAPDH (control); 2: PCR product of GPR84. (b)

Immunofluorescent image of HEK293 cells stably expressing GPR84 on membrane. (c) Dose response of 6-OAU in inducing calcium response in
HEK293/GPR84 cells and control HEK293/empty vector cells. (d) Dose response of 6-OAU in inducing intracellular cAMP change in HEK293/GPR84

cells and control HEK293/empty vector cells. Data are presented as the x + s (n=3). @— e: GPR84; A : Empty vector.
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R N IR (ECso)fH R 0.795 pmol/L. T4 T
HA-pcDNA3.0 7 2k 5 Gal6 JJiHi 1) HEK293 4
T A ATAT S

N T HE BRI R IE GPRS4 (AR B 41 L &R 1K)
Ihig, WA ILREAT T cAMP 325, GPR84 21k
HHEE Gai H AR GPCR, ISP
AT God IR WS S 30 2K IR T R A
1.1 (adenylate cyclase, AC)VG 4, T il cAMP 7K
SPU R AN RNR FEY 6-OAU TZEHE & Ja, i
BN 10 wmol/L Forskolin 4b ¥ J5 34T cAMP A7l ,
[FIFERIN 2R i #6 GPR84 1Y) HEK293 402 N cAMP
KA, H 5 6-OAU 55754 1 24 5% &
(K 1dy, P40 N R BE(ECs) {22 0.360 wmol/L,
5 OSCERIRE A 0, [ REER G T S AR
HEK?293 4 ffd 135 A3 4] e .
2.4 6-OAU i#iT#E GPR84 S ERK L1

GPCR ‘& 10 ik MAPK 155 %% 5 18 4% 1 — 2%
P B S5 I 4 2 &1 e T 2 40 B N 958 BOAH
N A AN . A AR 1 B T (extracellular

regulated protein kinases, ERK) £ #f ERK1 Al

@ GPR84

pERK R
K B EEEEEEEESS

GAPDH WSS i 410 S0 S5 S S - -

—— —

p-ERK/ERK
(Fold of change)
OO

1 2 3 4 5 6 7 8 9 10

5 min 10 pmol/L 6-OAU

ERK2, HARAE 5 AR 52 R4 3 2 40 Y 1 5K
SO . WER AL O () ERK1/2 H M TS £ 3 k%
W, B9 Elk-1. ATF. NF-«kB. Ap-1. c-fos
H1 c-Jun S5 SR 1 I G A, TS 5 41 i 1
SES . ML YERE. A0S 2 RO . i
U TR P S AR 4 22 AR ) 2 e 2,

FAEM T 6-OAU /2 75id ik GPR84 i 15 ERK
BEMR A K. SER A IR R W], fE KL GPR84 11
HEK293 4iiffirr, FHEXTH PMA(#EEE, 1 wmol/L)
A& p-ERK MR . 1 H 10 wmol/L 6-OAU H]
WS, p-ERK ZK-PAA7 B W30, b3 5 A
J5 2 min. 5 min J5dh WL, JF SN TR AR
B (1 2a). M fE AN K IA GPR84 (#% Y 25 344 ) 1)
HEK293 4fi ffirr, BRBAPEX I PMA 4b, 10 pmol/L
6-OAU ¥ AN e T 208 2 1 ERK 5 1R 1L (14 2b).
PMA J& & 134 C (protein kinase C, PKC)I¥#G
i, X ERK [0S AR T GPR84.  IXLL50 55
45 R UL 6-OAU v] LUIE ik GPR84 7% ERK /3
ik ERsplik

(b) Empty vector
p-ERK
ERK 0 - S A S -

GAPDH " -

Hookok

—_— —

ONN A NCOCON A

p-ERK/ERK
(Fold of change)

1 2 3 4 5 6 7 8 9 10

5 min 10 pmol/L 6-OAU

Fig. 2 The activation of GPR84 with 6-OAU led to the phosphorylation of ERK
(a) HEK293/GPR84 cells were stimulated with 6-OAU or PMA for indicated time, and the phosphorylation level of ERK was observed by Western blot.
(b) HEK293 cells transfected with empty vector were stimulated with 6-OAU with or PMA for indicated time, and the phosphorylation level of ERK
was observed by Western blot. GAPDH served as loading control. Data are presented as the x + s (n=3). ***P < 0.001 vs Vehicle(DMSO control). I:
Vehicle; 2: 1 wmol/L PMA; 3: 0 min; 4: 2 min; 5: 5 min; 6: 10 min; 7: 20 min; 8: 30 min; 9: 60 min; 70: 120 min.

2.5 6-OAU 55 GPR84 REMHIM K

V% GPCR 1E 33N 71 (1 I 1R) 5 s 52 30 3
2 M i BB % (desensitization).  £F HEK293/
GPR84 41l ffi+ Fi 6-OAU )3 iy 2> BH S 472 = 4l g iy
(A5 28 IR FE (B 1c). DRI AT TR FH 4685 38 S B0 A4S DU
T 6-0AU 5452 GPRS4 i, SZie mHGH Ik

PRI, S ISR S 3 FH 1% DMSO(B P
X L), 10 umol/L 6-OAU BEAT M. 5 B4 X} it
FHEE,  6-OAU 155 — IR (0~ 180 s) ik & e
BT 5, 1T 1% DMSO(IIE R HE) AN BE S0 45 Ui
5508 3a, #); 25 37°C 44 4RSI E 10 min,
HEAT B8 RS AT I, 3K P A S R A il N
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10 pmol/L 6-OAU #EAT ¥ 180's, 1% DMSO A E
XA W] BB P AE 5, T 10 wmol/L 6-OAU
BARWE — @ MG S, AR 158 — IR s

GPR84 1E 6-OAU [MHFEERIT N &A= T A (& 3b).
Zr LTk, GPRS4 Zfic 44 7 4L A2 U5 (01 Kk
AT RIS

T B RS LR S W] s (K 3a, A1), W

(@) (b)

400+ 400+
_ 350} _*L*
2 300l 51300
S~ 2 [ 6
E 250 £ 200
‘5 200+ 2
= Ist =
S 150F ) S 100} it

100}

SOl . 0
0 30 60 90 120150 180 780 810840 870 900 930 960 Ist 2nd

t/s

Fig. 3 Desensitization of GPR84 induced by 6-OAU
(a) HEK293/GPR84 cells were stimulated(first arrow) with 10 wmol/L 6-OAU and DMSO (negative control). Intracellular calcium was measured. After
a 10 min stimulation, cells were washed and restimulated (second arrow) with 10 pwmol/L 6-OAU. Intracellular calcium levels were remeasured.
Representative calcium signals are presented. ----: Vehicle; — : 10 wmol/L 6-OAU. (b) Statistical analysis of the calcium peak value presented in(a).

Data are presented as the x + s (n=3). ***P < 0.001 vs Vehicle(first white bar). *P < 0.001 vs 6-OAU (first black bar). [1: Vehicle; B : 10 pmol/L

6-OAU.

2.6 6-OAU %S GPR84 RERNFUHR

GPCR TEWNFIER T, REf8 A H S E 5447
2N, HIsZ/RN AL S (internalization). 524K Y
B {E GPCR 52 A4 it B3O &2 0 A% b 9y 6 T B Ay
03 PR AT R A U Al o B RS T
6-OAU & 15 4 5| 2 GPR84 W &, fEfaE Rk
GPR84 [#) HEK293 41l it & H] 10 wmol/L 6-OAU
71 37C « 5% CO, %1 Rl 0. 15, 30. 60, 90
F1 120 min, AR5 A 2011 HA BRI HUik i
T4, )5 H Guava easyCyte™ SHT it 2 41 i 13
FSr I 4H 5% [ GPR84 R IA K. il it K 2
5 min J5 40 IR ) S AR T a6 08D, I A O
[A3A 2] 60 min N, 4 L& 524K ] Wk b, BEE
SRS T 0 4 S0 177 R B W S (16 4a). AR FH S0
PG L] LI R [ 4528, 10 wmol/L
6-OAU 4b P 40 g 60 min, 5 A& #ll ¥4 (0 min) A Lt
(Kl 4b, /£), 40310 GPR84 2L W bk 1) o 45 B
%, BIBANAH V226, B2 N 1F) GPR84
(Kl 4b, 47, FEAFELITR). XA S5 78 55 15 B
THFE 6-OAU EHI'F, GPR84 K4 T WHEMS, bt
S5 SIS T RO HERS 1T BB W B

(2)

5 =120
8 g
8 =
£ 8 80
O 4=
& 2
2
3 &
O~ 9
0 5 15 30 60 120
t/min
(b)

Fig. 4 Internalization of GPR84 induced by 6-OAU
(a) HEK293/GPR84 cells were stimulated with 10 wmol/L 6-OAU for
indicated time, and the internalization level of GPR84 was measured by
Flow Cytometer. Statistical Histograms are presented. (b)
Immunofluorescent image of GPR84 internalization. Left, HEK293/
GPR84 cells were stimulated with 10 umol/L 6-OAU for 0 min; Right,
HEK293/GPR84 cells were stimulated with 10 pmol/L 6-OAU for
60 min. Data are presented as the x + s (n=3). *P < 0.05, **P < 0.01,

***P <0.001 vs control(0 min).
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Fig. 5 High-throughput screening and discovery of novel small molecule antagonists of GPR84

(a) Z' factor determination. At the optimized conditions,40 replicates of positive and negative signals were studied. Dashed lines indicate means+3SD of

40 data points. Z’ value for the assay was 0.94, and the signal-to-background ration (S/B)was 3.74. (b) Results of the primary screening of 1600

compounds using the calcium assay. DMSO (1%) and 6-OAU (1 wmol/L) were used as the negative and positive controls, respectively. Dashed lines

indicate 30% response of controls. (¢) Twenty compounds that induced a lower than 30% Response in calcium mobilization activity in the primary

screening were further tested in quadruplication (10 wmol/L). DMSO (1%) and 6-OAU (1 pwmol/L) were used as the negative and positive controls,

respectively. Dashed lines indicate 30% response of controls. Data are presented as the x + s (n=3).
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Fig. 6 Inhibition of intracellular signal transduction in HEK293 cells expressing GPR84 by ZQ-02, -06, -13 and -20
(a~d) Dose-response of ZQ-02(a), -06(b), -13(c) and -20(d) in inhibiting 6-OAU induced calcium response in HEK293/GPR84 cells and control
HEK293/empty vector cells. e—e : GPR84; A : Empty vector. (e) Representative Western blot analysis of ERK phosphorylation in HEK293/GPR84
cells or HEK293 cells transfected with empty vector indicated with ZQ-02, -06, -13 and -20 for 30 min, and then stimulated with 6-OAU with or PMA
for 5 min, and the phosphorylation level of ERK was observed by Western blot. GAPDH served as loading control. Data are presented as the x + s (n=
3). #*¥P < 0.01, ***P < 0.001 »s Vehicle (DMSO control). /: Vehicle; 2: 1 wmol/L PMA; 3: 20 wmol/L ZQ-02; 4: 20 wmol/L ZQ-06; 5: 20 wmol/L
7ZQ-13; 6: 20 pmol/L ZQ-20.
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Establishment and Application of a High-throughput-screening Model
for Medium-chain Fatty Acid-sensing Receptor GPR84"

ZHANG Qing”, YANG Hui?, LI Jia"?, XIE Xin?, LI Jing?"”
(" Institutes for Advanced Interdisciplinary Research, East China Normal University, Shanghai 200062, China;
2 The National Center for Drug Screening, Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

Abstract G protein coupled receptor 84(GPR84) is medium-chain fatty acid-sensing receptor(C9~ C14). It plays
an important role in metabolism of fatty acid and immune response, and it's also deeply involved in inflammatory
immune diseases such as multiple sclerosis and endotoxemia. It may provide an effective method to treat these
diseases by finding GPR84 ligands. It's important to construct a cell line stably expressing human GPR84 for
screening its ligands and researching diseases. In this research, we transfected plasmids encoding GPR84 and Ga16
proteins into HEK293 cells. After selection with antibiotics, we picked out monoclones which stably expresses
GPR&84 to form cell lines. The permanent expression of exogenous GPR84 proteins in HEK293 cells was detected
by RT-PCR, immunofluorescence staining, calcium mobilization and cAMP assay. Western blot and FACS were
conducted to examine the activity of GPR84. Above all the results demonstrate that GPR84 receptor has excellent
biology activity. Based on cell lines stably expressing GPR84, we conducted high-throughput assay for the
screening of GPR84 ligands and found new GPR84 antagonists. We can further research on the biological
functions of GPR84 and immune diseases targeted GPR84 with these antagonists.
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