2 B 3 W I B ¥ # Vol.21  No.3
W05 FES5 A Chinese Journal of Biotechnology Mav 2005

ML G ZELEBEEFE hGPCRe T HMEMRARL G
Subcellular Localization and Tissues Expression Profile of
hGPCRc: an Orphan G Protein-Coupled Receptor

AR BAE, RFW, B, EAEL A WA, E ALK OB, ARET
YUAN Guang-Sheng', PAN Guang-Tang', WU Fang-Ming”, HAN Chun-Guang’, HUANG Huo-Gao’,
HU Ming®, SHENG Li’, CHEN Jing’ and LIU Yong-Xue®”

1WAk KEEKRB TN EE 625014
LEHEERFERBSREOIARR,ILE 100850

JBELBER. LR 100037 .
1. Institute of Maize . Sichuan Agricultural Universiy . Yo'an 625014, China

2 Irstitute of Radiation Medicine . Academy of Military Medical Sciences . Beiiing 100850, China

3. Xavy General Hospital . Beljing 100037, Ching

B OE MAMALAHRAEFSES HAAERAT LRAA X B/ G & GBI E % (ophan G protein-coupled receptors,
oGPCRs) & ® hGPCRe 65 M 488 A 7 it 47 4 #7 27 ,hGPCRe & A Y A X B A FIA A T L AB B E R & 3%, B & GPCR o 4
W42 K W RGPCRe X cDNA 5 4 & % L 404k pEGFP-N, #15£ GFP-hGPCRe A ik S0, vl % & F 42 pEGFP-N, 4E 27 B8 4k &
CHO-K, #68/8 A ERH AR L IME TR TG H 4 pEGFP-N, 2 e1 B AL T CFPHH A 54 T mH, & CFP-
hGPCRe # 61t MBS H A AWM BE TR EF S 2R B HAE L A WGPCRe BB X & THE L BE LK, B 540
HEM-H %L, L RT-PCRA B hCPCRc £ 20 BB ILEL B u BT ARSI AAMLE POA LKA S RE R hCPCRe &
A B OMEASBTROASAA AL AN KB DBANA Fas LA 2R E £k 7 fE# T it — F A% hGPCRe
AEBEETTHARAALEHERBTAEL.

XEE BIILGCEOBBELTA, hGPCRe, R 4%, CHO-X, i &, Emif i
FEIES Q78 THARIEE™ A X EH S 1000-3061 (2005)03-0365-05

Abstract  As a member of orphan G protein-coupled receptors (oGPCRs}, hGPCRc was cloned from human colon tissue and
analvzed by bioinformatic softwares. Ht was showed that the corresponding amino acids of hGPCRe formed seven-transmembrane
domains as the key characteristic of GPCRs. Then, the recombinant GFP-hGPCRe was constructed by fussing hGPCRe into
pEGFE-N, earrying green fluorescent protein ( GFP) gene, and CHO-K, cells were subsequently transfected with the GFP-
hGPCRe or pEGFP-N, . The green fluorescence protein expression in the two different transfected cells was observed under the
laser scanning confocal microscopy (LSCM) . It was showed that green flucrescence protein was distributed in the whole bodies of
the cells transfected with pEGFP-N, , but mainly distributed on the plasma membrane and cytoplasm membrane transfected with

GFP-hGPCRe. Thus, the localization on the membrane of hGPCRc was accorded with the predication by bioinformatic analysis.
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The expression analysis of hGPCRe by RT-PCR indicated that hGPCRe was abundantly expressed in heart, kidney. cerebel and

colon ete., but absent in liver, cerebra, small intestine and muscle eic .. The expressing profile of hGPCRe could provide some

useful clues to understanding its effects on embryonic development and physielogical functions.
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1.1.1 HAEE: AFHAGTARET -5 20/
B rRIL ASHHAREXABREFRURY, &
EFrikmok B @RAAERE.

1.1.2 Jis FEHEMNE. SHAAT R F R
#H & pGEM-T Vectors 7 Promega 22 7 7™ &, KB T E
E .coli DHSe B ¥k .2 A28 K. RIB R (K pEGFP-N, £
CHO-K, #He ¥t A E R -

1.1.3 i H R U #%: Taq B8 M E = BB K TF AR
(dNTP) . R ¥ # i % & (RNA PCR Kit (AMV)) &
TaKaRa 2 Bl f%, BamH 1 . EcoR T . T4 DNA &
B & RNA S B & ( RNAgents Totol RNA Tsolation
System) KL B MR B4t {L IR HI & 4 Promega 44
A, Xegal #1IPTC W AL mRKEREWE AL
A, 2mEFRARERANEIILERANKHESR
BR 22 &) 72 % /A M 78 . DMEM 35 R 48 Gibeo 24 7
7=, TRIzol 3 77| & Lipofectamine 2000 -l a e
Invitrogen 7% ] 7= f . Radiance 2100 B XL E
& 1 P EE (LSCM) iy 32 [ BIO-RAD 22 R} 7= il -

orphan G protein-coupled receptors, hGPCRc, expression profile, CHO-K, cell line, subcellular localization

1.2 A&

1.2.1 51 a8 sl & sl A
hGPCRe 52 % & M % 5 ¥ 3| #1 GAPDH #8 7v F¥ %1
(230bp) WIS (£ 1)

£1 PCRYBHFAMSIVERF
Table 1 Primer sequences used for the PCR amplification

Construct Primer sequence

hGCRCRc(1-1014aa)  5'-CGGGATCCATGACCATGACCCTCCACAC-3
5'- CGGGAATTCTCAAGGGTTGTTITCAG -3
GAPDH(1-230aa) 5'- ACGGATTTGGTCGTACTG-3

5'- TCATTTTGGAGGGATCTCGC-3'

1.2.2 hGPCRe £ cDNA T #E R M 5. % H
RNA N SR SN LR ERALGHAHAAL
RNA, K 5 RNA BRI L8 R IX R & # 17 RT-PCR, H
RWZ8 A 30T £EB 10mn, 42C 60min, 99C
5min,5°C Smin & W — % «DNA . HLLZE HE
WHEAT PCR 18 , 3598 hGPCRe M SE R RIS DLEE ¥
BB K. 95CTAEM Smin 7, 3K 94T 455,52C
455,72°C Imin #J2& 31T 30 MEH, &5 2CHE
{t 8min. ¥4, FH 4 i 2 A SR IR BN & i 80
BT R A M B DNA, B LM N AR H
#1T PCR ¥ 3% hGPCRc %% DNA 3], KV S K
7 RT-PCR. ¥4 PCR = Baifb N &
aifl . #lif B2 S pGEM-T Vectors /i T4 % K%
2. ARERTYREAKHITE DHS B2 5, HE
HEABASIBERLP(BEFOILEEMA
X-gal FIPTG) , BhE i HME Wi, 2 8 F Sl il
B HEE L HITRIT,

1.2.3 hGPCRc HEMRFIEME > H . FH
R R R R E T AR 5 88 TMpred server ¥K1F %1
hGPCRe ) 2 KR I3 51 HE 4745 /) 8 0 4 .

1.2.4 FEiAHK GFP-hGPCRe M BMEH T %
SE 1 PCR PRI F XiR )G . 5 8K pEGFP-N, & 8 i
T BamH 1 #1 EcoR 1 WY B BU=HiEEE
R E A B/ B ) e K 55 R T PCR
PSR HEEEA T TUEE.

1.2.5 CHOHBEZREMER FEEmEEAMNAR
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EOT . CHO-K, HAMITES 15% M 4 I & i DMEM
BFWP ISR, 30w 8 E pEGFP-N, ME L] KK
# 1k GFP-hGPCRe ¥ 3+ 41 M, A & 1F A%t M8, % 4
BT 1d, Befk CHO-K, ST AR . ERRH E LS
Rk BEEN 0%, H&¥ERLRK
Lipofectamine 2000 ¥ H X F 5 A B 17, HfE
24h, BRMGIH LM ER. W TFEHEMERERE
)4 3 4+ %145 4 % CHO-pEGFP I CHO-hGPCRe, 1%
FLAR, AREAHMLIREBHE(LSCM) THE
CHO-pEGFP #1 CHO-hGPCRc i E H R AE MR -

1.2.6 hGPCRc ¥:HAIH L 431 . 1% B RNA 2BUL
REVEHEBNER, BB ILIATHEEGHEL B,
NN BN RN NN S N NG
BOAE KRR FRERE LR RREER 2 R
AGEBRMBEAS L RNA, RESHEERRANE

A

MNEPLDYLANASDFPDYAAAFGNCTDENI PLKMHYLPV IYGITFLYGFPGNAVVIS

Y [FKMRPWKSST{T IMLNLACTDLLYL TSLPFL IHYYASGENWIFGDFMCKFTRFS]

FHFNLYSSILFLTCFS IFRYCVT IHPHSCFS THKTRCAYVACAVYK 1 ISLVAVIPH

TFLITSTNRTNRSACLDLTSSDELNT IKWYNL i LTATTFCLPLYIVTLCYTTIJTHTL

THGLQTDSCLKQKARRLTILLLLAFYVCFLPFHILRVIRIESRLLSISCSIENQTHE

AY[IVSRPLAALNTFGNLLLYVVVSDNFQRAVCSTVRCKVSGNLEQAKKISYSNNP

#4T RT-PCR, R M B F R, 4+ 5§ # hGPCRe 3
EHHAZEE GAPDH(230bp) , ¥ = F B A5
203 GERL SR -

2 #%

2.1 hGPCRc IR EERF I SRS

# hGPCRc TER&E B pGEM-T Vectors " HEFTHIFF,
WFRE R, ALK S RT-PCR =¥ # PCR =
Y¥30 1014bp, AIE B X F 5 — X, RHAKMBHE#H
PCR =¥ R Al — 747, B hGPCRe AN & F,%
ZRFEKEH GPCRs EAWH NS T oY,
X} hGPCRe R ERFF T4 R B/R (Fig. 1), &%
YRR T HBHNERXEMRA SXKE,FE
GPCR LBV IS B B 45 W AR AE , Ml A th R B
i 5E & hGPCRe = H 45— B A GPCR EH.

B ™ output for kGPCRe
3000 eed outp o

T —

Hydrophobicity

0 50 100 150 200 150

Number of amino acids

300 350

Bl | hGPCRe W& 388 FF 51 % 85 BE OX 36 47 #7

Fig. 1

Analysis for amino acids and the transmembrane domains of hGPCRe

A: amino acid sequence of hGPCRe {The putative transmembrane domains are marked by boxes) ; B: hydrophobicity analysis.

2.2 hGPCRc REBAMHABRMERE

HIEBERKAXKE R E R, E4HRIK GFP-
hGPCRce M1 25 8 %f #8 pEGFP-N, 3 & £ BamH [/
EcoR 1 DUAGHIR Wi 0 LA 4 A& AR B PCR §~
RN EI RN MR —5FR B (Fig.2).
B E AR GFP-hGPCRe 5E 6] W 3h .
2.3 BAPHEHBERNTEUNE hGPCRc & F
H &Y 4 B 7E fir

Zg kA T, % = ik pEGFP-N, i E 4
GFP-hGPCRe 43 $I5%5 i CHO 4/ & . #5 3 40 fu 4k 4
BFEI1EAE Bd#MAAHBLERERHMET 60 x
BIWE, &R B/, pEGFP-N, Mg EX T
GFP, R X NLBEHOHENABR S B TFEANA
M2, T GFP-hGPCRe %% 3 i) 40 Jig ] X 22 21 92 5 15 M
RETHE L (Fig.3), B hGPCRe & B & i T &
LHBERE.

B2 EHARF GFP-hGPCRe N E
Fig.2 Identification of the recombinant GFP-hGPCRe
M: markers; |: recombinant plasmid/ BamH I + EcoR I ; 2: pEGFP-
N,/BamH ] + EcoR1 ; 3: PCR analysis of the FP-hGPCRc.

2.4 hGPCRc BEEAMNALHLH
EWRA B R FAL S RNA, # B RT-PCR 43 51

TiARARIEHS P hGPCRe EHEENSEH

GAPDH(230bp) . ¥ =¥ FEfr s SR B 3k, &5
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R EH hGPCRe HHEAEAKAR G AT &, £,
M LELE LR K FE A R B
RREHAPHARE AREC B PREER
EEXFEE, MAFKE A NG FRER.EF L
fe B Rk A R R R ik (Fig.4) (1-19 B L
47,2021 R AEL); R hGPCRe X B %i 15 19
SRAESEHERAE X, BEREAKMEFEINGERN
FREEXHFE SR,

A
® 3 pEGFP-N, 1 GFP-hGPCRc ¥ & CHO-k, 4 H1(600 x )
Fig.3 CHO-k, cells were transfected with
pEGFP-N, and GFP-hGPCRe
A: cells transfected with pEGFP-N, ;
B:cells transfected with GFP-hGPCRc.

3 itie

FRLE AR 26 SOMR B 2 R S EE R 5 B, RAT
Fi RT-PCR M A G5B 4 P 13 8] —4> oGPCR AL 7 Y
<2 8 FF i 17 32 HE (ORF) B 51l , #f 2 4 hGPCRc; LA
PCR M A Il # 2 H 4 DNA FIR B8 TR ™9, 12
THEEEBEEAST . HEWILIY GPCRs HifS &
HELHRE FRONFSE. EHRERMLE, RINXH
hGPCRe #HFT TR R MW AMBE L ¥ AT £ M.
hGPCRe Ef FAREE 13¢32.2; MM R EBE
HHBH 7T MFKEBERE, A& GPCR B 1L ;
fESH M A ¥ GPCRs B H 8, hGPCRe 5 A P2Y,
ZROFABEHRD, X 36%. XEEYEFERFSH
R4 hGPCRe R AT HE /B F — 1 oGPCRs L5 , 1B
R ARNERGERTLNEL,

FEENLEA(GP) E—FMAME AR, N
—FHEANEREY S THE, HRANEHRR
FEAMS R, ZHWMRE AN EMERFBR
Z—., GFP 4 FEH/(27kD), 54 F B H A KN
— AN RECNNR M6, A EEAN

12345 678 910111213 141516171819 202122 bp

GAPDH-»L = =
(230bp)

- = = F B % - -

hGPCRc—»
(1014bp)

B 4 hGPCRe RiLM NKHA I fi
Fig.4 RT-PCR analysis of hRGPCRe expression in different

human tissues {1 ~ 19 from fetus; 20 and 21 from adult)

1:heart; 2:liver; 3:spleen; 4:lung; 5:kidney; 6:stomach; 7: cerebra;
8: cerebel; 9:muscle; 10:skin; 11: large intestine: 12: small intestine;
13: uterus; 14: placenta: 15: thymus; 16: hypothyroids 17: adrenal
gland; 18:pancreas; 19: gallbladder; 20:colon; 21:blood.

PICHT AL, R E A, R TR EE R X
WEORRE, ARMEIRAABLRERHME
(ISCM)EFARARBEEAREIEMEL, £5H
FERIA] GFP 19 LR ¥4, B9 598 GFP-hGPCRe R
AEAFERBRE, HECHO ARERELBRAEE
H,REE T EAARBLRE B HMEX hGPCRe K
EEPTFYHTEM . ERERRTYRTEES.S
FYERFN A RER.

AT ERMABASRAE N — 20 A H 5
FRIL, BREBAABECELANY , HE MR
EMEFE—EWER, Hik hGPCRe EEKEF
HRPRABERAESH - F PR, M hGPCRe B
HEHRASHERE , EEXRSARBEHA KA,
KEEL. . hREEHEELAEE, D HERN
hGPCRe R RES" 22 5 &4 MaUR E I B, 5 5
B LM EE HEREARE T HARRA
% RREFEATERESHERG BRI ET
BEtE

JR% oGPCRs IR E M AR Az —, HEKH
Pl B, RH R EL S EHMCEIF AR, i
BEXRERABRZES FEW IEERKREEX
MEET AR, Bt oGPCRs M RFERIFARLMA
&% — 1 ,hGPCRe M %5 & | TF 40 L & i S 4 41
SEHARNTRZZARNEADEREAKER, I
HILHAABEERE B AR EREE X
BERM; B — 5 H,hGPCRe B 52 B A M B v f
Bt 2 HoAth oGPCR A REA HWHE.
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