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Molecular Cloning, Tissue Distribution and Expression in
Engineered Cells of Human Orphan Receptor GPRS81
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B B AN PCRUAFTAMAASAEEE DNARS] SR KB cONA P T 8 g8l 89 2 K cDNA A5 (1041bp) , 15
AEBREFFREVEAND S THAH T REABSEALS 5EMRZTARNERLE R RE, X8 RT-PCR & 547k
ARARHURESF RLRAFAIFHARALSHERAF AR A CBEANBURARFH HASFALETHALS 6
MAM(HsFEE T A AE S H peDNAT 1 )/his-mve-A-gpr8l , B S B A4 A5, %2 48 M4 5 % CHO-XI 4 M RT-
PCREZ AR EHCE SN CHO-KI mfe &) A H M P Western-hlat £ %) GPR8I £ CHO-GPRBI LA mpE kP H ik, me kit
HEH o L AERERSE I A - T H TR THOE TR EL T A

X BILCELQEBELAE, GPRBI, M4 H, THEEHK
FEA%XS Q8 XEEFRIZE A EERS 1000-30611{2006)03-0408-05

Abstract The gpr8l was amplified by polymerase chain reaction (PCR) using human fetus kidney cDNA and whole blood
genome DNA as template, respectivelv. The expression profile of gpr81 in human fetus was analyvzed by RT-PCR and the result
indicated GPRBI mRNA was most abundant in fetus liver and heart. In addition, the deduced amino acid of GPRE1 was
compared with other related molecules by Clustal w/x softwar;. and a molecular plivlogenetic tree was constructed with Treeview
software. 1t was showed that GPRB] had the highest homnlogy with nicotinic acid receplor in amino acids. Afier sequence
identification, gpr81 was inscrted into the plasmid peDNA3 . 1(-}/his-mycA and then transfected into Chinese hamster ovary cell
{ CHO-K1) . With the selection of G418, an engineered cell line which could stably express gpr81 was obtained by the indication

of RT-PCR and Western-hlut detection. The establishment of the cell line will serve as means for further studyv of GPRSI .
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L G & A BB {X (orphan G protein-coupled
receptors, oGPCRs) & — X R MR E M FFE .
Beth i AT T HI GPCRs BB FR ", BRFWHE R,
A B E GPCRs 8B 244 900 P A A, R £ A
A FEL, E [0 AEAANEERENT
Pk Hr,oGPCRs #1f 100 fr, GPCRs 21KINZ
WREEMERE, Z8L) GPCRs AERBE AN
w1k E YR L &k 40% ~ S0, B,
T4 oGPCRs FYER &, ff oGPCRs“ E FLJL AL (de-
orphanizing) T BN IRERNEBANAHETRE
PBES . AP BT oGPCR AL/ gpr8l{ GenBank
Accession number; NM-032554) ) 52 8 FF il B8] 324 | 1%
HEHEBY B Lee'® 2535 H blast 5 {4F 33 FF 5 B M1 i
HATHERARE R R FEB . Rim, LE
BEHEEFIZCAE BEEFRANAZZE, R
BEREEMERXBMATT., Bt AR EKS
epr8l EEFFZE MEEREARRAR K
ST TR, REERFER#®T TSR
EWE RS AR AR, DRk al
HEIMGERFHEEL. EHEME WHEERAER
REH AR pcDNA3. 1 {-)-his/mycA- gpr8l, H A HE
MFARPGESIEE RS SRS EORP R
(CHO-K1), & A8 MMM s kB r R E R
GPRB1 B T #2 4 Mk -

1 #M# 5T

g S

Bk bR AR R 6 x His iR %
B ff BL pcDNA3. 1 (-)-his/myc-A. KM T E. coli
DHS« # 3k .CHO-KI 18 .6 A IERRA B E SN
AERGE EEFENE REEAYE Xa | .
EcoR] M B TaKaRa %% 6] ; X-gal . T4 DNA & 4L 8 |
GA18 B Mg B AL & IREEE KA & DNA
ligation kit ®j B Promega 23 ¥ ; [PTG . PVDF B A Jb <
TRH P HEARAF R 2l EE AR B R &
ZHEEFR/NREBGIN AW A b X AR #
1 BR 2> 7] ; DMEM #} | Trizol if 7 2 Lipofectamine
2000 ¥ He A M W B Invitrogen 2y ®]; KOD plus 7
ToYoBo 2% Bl P & s FrAE F ME A LM RE A 6 ;
HEEER K R O & K& B 6 x His HT{KIl3 § NEB 2
FECLILEE N AAEWE Amersham 45 7] -

1.2 AiE

1.2.1 i REHR .28 3 EEFH &
WG PCRY #ESI(RE D HP, TULE

1.1

r8|N Xba 10 EcoR 1 BUIGI 8, Je5H, T
$i pcDNA3.1(-)-his/myc-A E ¥ /] 6 x His {1 & &
A7 gpr8l A RBHFR G BT RE, KITFT
¥ gprél Bﬁ?fﬁ?ﬂ%fﬁ%lﬁ%@%c = 8f, &
—XTANBEHNBBRE gapdh W31H. AT HHH
HEHBRLB M.
£1 PCRHBFAMSIBMERESR
Table 1 primer sequences used for PCR amplification

Construct Primer sequence

Pa 5. GCTCTAGA ATGTACAACGGGTCGTGCTS -3' { gprBl upstream primer}
b 5-GCTCTAGA ATGTACAACGGGTCGTGCTG -3 (gprBl upsieam prismer)
Pt 5'-ACGGATTTGGTCGTACTG -3 { gapdh upstream primer)

| 23 5. TGATTTIGGAGGGATCTCGL -3 { gapdh downstream primer}

1.2.2  gpr81 £ cDNA B9 7B Rl 7% . 3% Trizol iR
& BB BIREA RIS 'B 4R 5 RNA, K R )
34T RT-PCR, R W &8 H: 42C 60min, 99T
Smin,5°C Smin 4 B cDNA & , 1% <DNA A#IR,
L Pa.Pb 5|47, & f£ E 88 KOD plus i#f 17 PCR 4"
1, 3518 GPRS1 M TR M OEE DNA, I S40h .
94°%C 455,60C 30s,72C 1min20s,32 5%, 55,
e A HH DNA AN & 8 H B ER R
AZfmEEA DNA JFLIEE S DNA B E U S
FRMFEEEHEST PCR I, BBHODL. 5
0 EEESRHERITRRIRBHE _ME
VEH T, 4 Xba 1 M EcoR | NEEYIIE, T3 EEE
pcDNA3.1(-)-his/mycA H B EIHNMEABRFE
ik LY peDNA3 . 1(-)-his/mycA-GPR81, ¥4 ZE. coli
DH5a, PRI AP v B, U .

1.2.3  zpr8l TEARRRA R P #4531 52 8 RNA 7
R A &S AR BRAKRK 17 MM R
RNA, 17 MHHABHEL . XBH T F LR R GE.
NN NG N < N N
B RESER%EFHNERYE HET RT
PCR. B SHUA BT . ¥ 18 gpr8l 2R IR =YT
19 ISR E R B K I BB LA Image J HOEXT
P AT AEEEHFTITE, L gapdh EFANSE.
R LL gpr8l/ gapdh HEHE ML £,

1.2.4 GPR81 EEMF I K3 Ft Lot FIA
NCBI %048 FE £ BLAST( http://www.nchi.nlm.nih. gov/
BLAST/) 8 {4 % GPR81 ¥ & i 17 & 70 6943 FE [b 4f
BESZERREERENTS AEaRFH £
B X FF 8 4 Clustal w/x ( hup://www.ebi.ac.uk/
clustalw/ ) FE1T 3 2 71 7 . TreeView {22 % 2 7 #
1.2.5 CHO S B9 35 5 5% YL B PH 1% v B 1) T 22
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CHO-K1 i 7E & 10% #7 4 4 L 7 B9 DMEM 1 5% &
b BRI~ 4 RIER W, HRaT 1d, /M4
x 10° Mk F I AE KB CHO-KI AR T ALK
POEARERENERE O AL, FRIBSR
Lipofectamine 2000 ¥ R« i A M LA B Efr. HRE
24h, BREETH LG, B R)G 48h, EAMIERE R
TMARME R 1mg/mL B9 G418 F 170 %, e &
1~2 0, Pk HeE S e, e . IFE8E
e % 8 1K B 40 BB 53 3 5 & O CHO-pe3.1(-) Hl
CHO-GPR81

1.2.6 RT-PCR 4+ #7 CHO-GPR81 T % 41 M #
2rr8ImRNA TR A TR W gpr8l REH LRI
EHREZE S5 CHO e EH 4 DNA ¢, 2B
¥ R LA MR B9 & RNA, RT-PCR 88 gpr81
H#E TRk mRNA KF FRFEE,

1.2.7 Westem-blot 4} §7 CHO-GPR81 T #2 4l A
GPR81 EHHEK: £F GPR31 REFYHENT
MR BKRABE/RABEORESBRE T ERR
TEAKMESEA,Brandford XM EAH#TER,

BHFRARSER S0pg b H## 1T SDS-PAGE B K,
SBRERBREERL . HAG. MA—H(RBHR 6
x His B TEREHI&,1:500) BB S AL sEE &
I H(FPLR,1:2500) ¥ & 1h, TBST S ¥FE G WA
ECL B &A%, B ¥ T Kodak BB A #HITME., HHE
XERAT his FEEBNAKBITHERY .

2 %R

2.1 gpr81cDNA M) PCRHE B AT E

MFERE R, UANRERKEHS M cDNA A
myEE FAH DNA MR, B § 3 3 1041bp BOF=
%, B[R GenBank &% F/FFIAH—2, 15 gpr8l1 ¥
AREF . 5SEH GPCRs ZEEXAHN ST FHMEHA.
2.2 gpr8l REMALRES

ME L AT, gpr8l #E AREBG H A M 5 fo He 3T
2, R PRI O AR BRAR B KR R
WFOHFME T VLR MRS, B
MEBES, ETHRAREIHBEHBAKR, WAH.
il A AR B P R LR R R L RGE .

02
M a0l o ool o L
1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17
Organization

Bl1 GPRBI EAMKEERANSHE

Fig.1 Expression profile of the GPR81 mRNA in the different tissues from human fetus
1:hearti2: large intestine ;3 : brainstem;4 : adrenal gland;5:spleen;6: lung; 7: cerebellum; 8: small intestine; 9: gallbladder; 10: cerebrum; || : spinal cord;12:

kidney; 13 : pancreas; 14 : intestinal gland; 15 : midbrain; 16: placenta;17: liver.

2.3 g8l EERNEMERERW
BLASTERER, AW o8l SHEFHYEE
B - ZEREHEBRE, A58 0% UL, HAZZ
BKEYHEHNRTHERE. 2 FHEALRER,
GPR81 5iF S “ £ WL B Z & HM74A® |
BYER &, 7T 3k 53% , 3 H 76 3 B 8K X 3 49 17

FHEER, Tk 70%, RHZZERTESARER

EEWETFE -ENFEZXR, BRRZFENRE
HufERABKELY (B 2,B3). ZEoWERE
FIRGPRI HEEZRAREENSEME,

2 GPRSI RHER ZW& 2 Fit @
Fig.2 The molecular evolution tree of GPR8I and its homologues
1:hGPR81;2: HM74A; 3: HM74;4: h5-ox0-ETE GPCR:5:hTG1019;6:
hGPR31;7: heysLTR2 ;8 : heysILTR2-like;9: hP2Y1.
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2.4 gpr8l RIEFHMNMBERERE
Frid gpr81cDNA R 2B E T 7w & 3
pcDNA3.1(-)-his/mycA FHiof, TG A R 234

HM74A MNRHHLQDHFLEIDKKN

ML ERN, gpr8l CRHEERHEKF (A 4),
ZREME T o8l BERL T EAMEKZA.

E6vFRDBFIAKULEEVEGLEE | FGLLGNGLALW I BOEHLKSHK
GPR81  ————m==mm———- MYNGSEERIEGBTISOVMPELEIVAEFVLEGALEGNGVALCGEC
T™M1

HMT4A DYYVRR S DWNFGDT PCRLVLEM FAMNROGSE 1 FLTY|

GPRS1 Y L RRRHHAFGDT PCR[VGLET LAMNRAGS TVELTY
T™3

HM7 42 TUHBLKKKLET ONGPBANVETBR

GPR81 B BRLENHECVOETRAVSEESE

TM4

HM74A  SICHT|FREHEAMFLLEELLPLG

MDRHEE(I%RAIT

WSLRRROOLAROARMRKATRFIMVVAL

GPR81  IMESANGNADIMFORBEFVMPUGEITEE SrK i
™S
HM742 TCFLPSVVVR IR FRLLHTSGTONGEVYRSVDLAFH
GPR81  [BITGYRBSWSARLYFLWTVPSS---ABDR--8Y
T™6 ™7
iM74a  SEENBrsTEINRCHORBMTBEPDNNRSTSVELTGDPNEERGAPEALMANSREPWSPRYLG
GPRe1  SEBEYNKExIcsExPRoP@----------——-—-—- uskBorpEBMPTSHLER---rBCIS

HM74A PTSNNHSKKGHCHQEéASLEKQLGCCIE
GPR81 -VANSFQSQSDGOWDEBHIVEWH-————-

B3 GPR8I 5 HM74A HEMFII HLRBEGENNERE)
Fig.3 The comparison of GPR81 and HM74A in amino acid sequence

%) gpr8ImRNA, XRAKER T(E 5).

— 2000
— 1000
—750

B4 gpi8l HEM PCR R E M BB peDNA3.1(-)
-his/mycA- gpr81 EE Y1 % 5E
Fig.4 Agarose gel Electrophoresis analysis of

—250
— 100

RT-PCR or PCR products and enzymatic cleavage for
pecDNA3.1( - )-his/mycA- gpr81
1: Marker DL15000; 2: PCR product from fetus kidney cDNA; 3:
peDNA3 1 ( - )-his/mycA-gpr81/ Xba 1 + EcoR 1 ;4: pecDNA3. |
{ = )-his/mycA-gpr81/Xba [ .

2.5 IEME#k CHO-GPRS1 ¥ &RiX GPRS1 i)
EE

CHOk1 M 25t gpr8l BEXRBELEE, &

G418 HLtE I pe 18 BIYIVE 7L BE 4 PR B it S R e 5
RGN, A THER GPR31 AT RAMNEBE
¥E, % 4y 5 20 L LA & &9 40 A #k 3% 47 RT-PCR I
Western-blot 57, &R LW, TB AR ZER TR

(b
B 5 RT-PCR{a) X Western blot(b) ¥ ¥ gpr81mRNA B H
EHEIBMMB CHO-GPR8I KR E Fik
Fig.5 RT-PCR{a) and western — blot (b)analysis of GPR8I

expression in the engineering cells of CHO-GPRS81
(a) 1:DL2000 DNA marker;2: gpr81 (b) 1:positive control;2: CHO-
GPR81:3; CHO-pe3. 1(-) .
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3 itk

GPCRs —HEAYRAHAMELZ—, £TF
oGPCRs {fE W A YR AW EEH, B4 oGPCR
HITEARRECBR NI GEHEANRNEEAZZ
— B NEEAR 281 BITRIFR, EEFITH
HARHS ERBLBE, B REARH,
ABRALRE“ETIAL T TER,

AR, - FE. @3 TFREFEEBAT
g8l BEAMZRARFEZESAN . ABLEYER
EFEMNZEERF ST BLAST bt , 2 & HA T
W R B R EERARSHEAERFENSH
Mk IM4A WRIBEHRER, WL 53% ., — ¥k
W, MR GPCRs BEANEERFFIR R E
45% LA E WX FF GPCRs RIBC B A IEH 21
MR K G REES SR o8l REMMET
ko AWM BF-TEEMNALSGEEEHE
ATEREBBEEUHETMHEX, BRI
e8I RERALBRESAHT T W, GRE
B, EFEREERRN BN ERHARABRTHE L,
HELE . FREEESARR VAR, BRE g8l
ZETEARSNELAANKELIRE LRSS A
FHXFEEXNINEENML, Bk, ERER
BR,ET S REFEEZMILE" RDEHFR P
FHEMANUTAFAF DHRERAH )0 0EHF
A3 A A ERS,

GPR8I BEEXEZN T EHAKHEMES, BT
gpr8] BCEE R 3 KA X R AT &R, CHO-K1 41/
fERE I RXPERANGE EHM, 28 Mz
KX gpr8l BEMRS, THEEEM AKX
RENIRERGES, FHi, CHO-K1 2 gpr8l

REMERAER. RINEHWEOREREE CHO-
KIF. &R THERR THERETER
REFRZEANE GPR81 EH , FERIMNOLTRER, A
Mz TRERE, RINTALEYFERAKARAR
B b % GPR81 RIS AP RHERCE , T > “ %
PILE"HEARREEENENREE L,
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