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[ Abstract JObjective ; To determine the distribution of adenosine receptors(ADORs) in primary cultured human retinal pigment ep—
ithelium(RPE) cells. Methods : Human RPE cells were primary cultured in vitro. ADORs messenger ribonucleic acid(mRNA) in RPE
was detected by reverse transcription polymerase chain reaction(RT-PCR). Confocal fluorescence microscopy was used to confirm the
protein expression and study the subcellular distribution of ADORs. Results : Adenosine receptors Al,A2a and A2b(ADORA1,ADO~
RA2a and ADORA2b) mRNA and protein were expressed in primary cultured RPE cells. The ADORs subtypes were differently dis—
tributed within the cells. ADORA1 was expressed in nucleus, perinucleus and cytoplasm of RPE. ADORA2a was concentrated mainly
in perinucleus and cytoplasm. ADORA2b was strongly expressed in the nucleus, perinucleus and the cytoplasm. Adenosine receptors
A3(ADORA3) was barely expressed in the primary cultured RPE cells. Conclusion. ADORA1, ADORA2a, ADORA2D are expressed
in human RPE cells primary cultured in vitro. The different distributions at the subcellular level suggests different functions of ADOR

subtypes.
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FEIERZHRS ¢ EAMBKZALKE, 1HE AL,
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ADORA1/ADORA2a/ADORA2b/ADORA3) 425 2 1K
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1.1 M#H kR

AR HFBERERREMBE —ERAEERSH
WE, HHR FE RS A S (LR B BR (IR BB % )2 R, T FE
J& 24 h B,
1.2 RPE b5 & A3

IR ERA 200 IU/ML MR KR ER AL KRIAHE S
min, FRIEBYITARER , 25 bR A R SF AR A 79 4 4 R 00 P AN 3
PR IR ERER T B ] BERAR , T M 5 1 B R FE (R
)R EE , MBI T PBS IIEVERRAF 2 G, ILA 273
ARFRE R 0.25% B F A BT 37 C4iM3E M P IHL 30
min, WAL, IASEFRRA (L TEAL, B RATERBR P RE
W SRER AR PN AR R T 1 500 r/min x 5 min B4, F HE, IMA
20% 64 L5 B3 FR I, ERRIR G A TR FMOL, )R
3% 5% A RPE 40HUI5 3% T 10% 064 M 1E M IE R+,
T 37 C,5%CO, T PSR, HHREE 23 REBK 1
K,
13 BRARBHFRMHGARPE HABLELER

SR EM T HEEN SN b, FARCHE A
JEBU , FIBERR LR 22 Y (phosphate buffer saline, PBS)E ¥k 3
;4% % B EEVE W E E 10 min; PBS YL 5 min x 3
K ;3%H,0, VIR 10 min LABH KT P9 It E AL S8 ;5%
WA 17 (& 0.5% Triton X—-100) 218 20 min; 1:100 F3i A
AFEEPURBATIEDUE 4 CHR; BtExT A PBS A —
Hi ;PBS MM IEE 5 min x 3 1R ;1:100 £ 4 IgC T 30
min; PBS ¥EYE 5 min x 3 1K ;3% DAB B AFIKL , ER
HE TR ZE GG ARBKL LB A FAREX Y, 5
IKFEST MR ERBRIFAR s PR AR IIEE,
14 #HFIROGBHIRR

WiE R B -G B LB (reverse transcription polymerase
chain reaction, RT-PCR)Z#7 RPE 4HAEH IR H 2 (5 %00
1% B8 (messenger ribonucleic acid, mRNA)7KY-f9%ik, iNA
1 mL TRIZol(Invitrogen, CA) , #2188 HHELE RNA, FrA#2
BUH) RNA AR i R & BB B 1 pL A 2585045
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S THUERE , FlF RN &R AT RN,
435I % ADORA1,ADORA2a ., ADORA2b ADORA3 ) 2 95
8 B-actin BEHHTY 8, KEETIWFH A BRKENR
1, RR%MH:94 C.3 min FAEH:,94 €30 s, 51 YA RIfGEE
YRR IF (ADORA1 ,ADORA2b 4% 55 °C .30 s, ADORA2a,
ADORA3 4% 60°C .30 5),72°C 45 s, 3t 30 MEHF, 72 CHEfH
10 min, 4 2%3PRREERE , BT 374 8 uL, D AR BRI
R A RS G LR KRk g IR E 100 V,
BLK 30 min, R EIN ST WA HTR BEME TR A%
M, MEE KW HEBUKEE, UEFIFRA R B f Bk &
ERKEE 5 AS IR B-actin BLIKH HIRUKEEZ HAIERZ
BiltnAs B BZEHE X AEHE

%1 RT-PCR HiRE 40 B-Actin L FH3IMFHRFRKE
Tab.1 Primer sequence and lengths of ADORs and B-Actin

HEH LETFHESIYFES s
B (bp)
ADORA1  IF X4#: 5°~CCTCCATCTCAGCTTTCCAG-3’ 222
& X8 5’ ~-AGTAGGTCTGTGGCCCAATG-3’
ADORA2a IE X %%: 5'-CCTTCATCTACGCCTACCG-3’ 271
R 8% 5'-TGGGACTCTTGGGCACTC-3’
ADORA2b IF X ##%: 5’ -CTCCATCTTCAGCCTTCTGG-3’ 234

R X 4%: 5°~ACAAGGCAGCAGCTTTCATT-3’
ADORA3 IE ¥ ##: 5°~GACACAGGGAACCAGCTCAT-3" 199
S E%: 5° -TGCAGCTTCTGGTTTTGTTG-3’
1E X 4#: 5’ -TGGCACCCAGCACAATGAA-3’ 186
B X 4#%: 5° -CTAAGTCATAGTCCGCCTAG-3’

15 AREZLBME

3 5 £ 9% )6 B 48R (confocal fluorescence microscopy ,
CFM)%:ill RPE 4Hf IR A B HREKFEHRIEX, 76
LRPBATE RS R, BRERBILL 1x10° BETE 6 TR
PR EAREE 80%~90%, HHERERE ,3%H,0, BKHE
WP IR AR R TEYE . SIS EF 10 min, AI—HUR
i A ADORALI #ifk ADORA2a $i{4& . ADORA2D $ifk . ADO-
RA3 Bk (1:500 PBS #%8) , BAtE xS B8 fr I A PBS &fLHilk,
4 CHFBENFEE LR, 1%BSA(BT PBS)HIFE 130~
45 minGEYE BEZE \FIR) . P1 4% 10 min, W% PL 3K NH
W A FIE A RRER AN, SOt R A B T,
W, LBEE 3K,

B-actin

2 & B

2.1 BRIZHRARPE WAL AMBAFER

JFRBFEMARPE IRERTREAE AIRERE
FHRAEETRL, 23 FERA KIS, il 2-4
RIE , BRFRZERLD , ARERIERATNE , Fgfm
BAREAFERN, WA RN ARER Y EEEEES,
Ml THRARREY, BRA, FHEEHRX 100%, HAARE IR AE
Jfik RPE 41 (& 1),
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E1 EREFHA RPE MA47E(200 x)

Fig.1 Identification of primary cultured RPE cells(200 x )
2.2 RT-PCR # RAX 3= A RPE 40 % B 5 %4k ADO-
RA1,ADORA2a ADORA2b ADORA3 # mRNA % i&

JRAREEFE A RPE 4iffe 13474 R ¥ 32 & ADORA1,ADO-
RA2a , ADORA2bmRNA %k, HH ADORA2b mRNA 583Kk,
A ADORA3 mRNA ik (/& 2,/ 3), ADORA1, ADORA2a,
ADORA2b ,ADORA3 7= K N Z:4) B-actin F B BE 43 1) A
222 271,234,199 1 186 bp,

222 bp - ADORALI

234 bp ADORA2b
199 bp - ADORA3

B2 RT-PCR&MERIEFA RPE L IREZ AT
mRNA Rix&R
Fig.2 Subtypes of ADORs mRNA expressed in primary cultured
human RPE cells in RT-PCR

1.5

0.5

ADORs/B-actin HH

ADORAL1 ADORA2a ADORA2b ADORA3

B 3 ADORs &IFE 5 B-actin B mRNA Rix7/RELLER
Fig.3 mRNA level revealed by gray scale ratio between ADORs
subtypes and B-actin

23 Rk LEmpFRNRRIZFA RPE @M REZ
# ADORA1,ADORA2a . ADORA2b ADORA3 # & & % ik &
DA

FADE e G 3 4R M AL 2 3 — SR SE R 32 R 45 W RUAE
JEAREEF: A\ RPE 4 i Rk B e i . JRAREE IR A
RPE 4 it o ¥ 4 if #F 3 /& ADORA1,ADORA2a,ADORA2b

HEFIE, K ADORA2b &L, A& W ADORA3 HEH
35, ADORA1 734 F40MuA% A28 K 4, ADORA2a F
oM TN MR S A 5T , ADORA2b 38 635 T4 A%
AR 4),

C. merged

B. nucleus

A. ADORALI

E. nucleus F. merged

D. ADORA2a

G. ADORA2b

H. nucleus I. merged

J. ADORA2B K. nucleus L. merged
B4 CFMRIMEREAEESF A RPE i REZHETEREQRIE
B 5 4R%Em (400 %)

Fig.4 Expression and distribution characteristics of ADORs
protein in human RPE cells revealed by CFM(400 x )
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RPE iS5 A A, 436 2 Fh 41 B IR 7, (]
IR R 2040 B 132 R0 7 2 2 HR 3R A AR A
RE AR 4 2 40 B A K 2457 HR P 0 S B tR 25 7 T
WRIEMEA, #£ RPE 4 R H2 5T —R34E
FEAGEETE BN , QiR MRSz S - AT 4 A B
WEAE R L Ca® B8 T 3h &2 RPE AW A 305, 37
7 FE R R LA NG & SO A B AR i I A A R A
KR FHIE U9 AHFFTHAIE T ADORs 457 RIZE
JFACKEFE A RPE H A9k F oA, 7R ADORs
A[fE2 5 RPE WRTVER .,
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A B 5T & B IR 7 % & ADORA1,ADORA2a,
ADORA2b ZE R F M A RPE P KRB,
ADORA3 * IL#ik , 45 ADORs 7EJEfX 1535 A PRE
AP RRBRE T M EEAIEE, ZATeE T
ADORs FESI¥IFIA MR N ZRIA I HGE , K BUR PRBER
22 FI¥L M) B _E #97% ADORA1.ADORA2a Hl ADO-
RA2b # mRNA 335, {HE ADORA3 RisM, WA B
FR K R W A 22755 4 B FF A 5455 ADORA3
ff) mRNA 3235, —R{E:%H 718 ADORA2 ik,
AT/ ADORA2b, 7E4 RPE i 32400, ] JLJE
R I%3E09 A RPE 41819 ADORs Tk 5HE
SR AR ARRAEE , BT R Beh A
L OB 3T (BI4EIFSE T ADORA2 7EHR AR5 SR Y
RPE 41l A 3k ,{HE ADORAL k@, HAH
%% F RT-PCR 0140 ffd 5 53 48 AL TIE SLAR AP SR 1Y
A RPE 40ffih 7 ADORA2a £i52, 7EA RPE 5,
WA BT ADORs A B MR,

AP FRE R SARFEARTHIT R ADORs
Bt WEIFE A\ RPE 4HMI R D407 4 FKike9E fir
AF, #7~TE ADORs B IA KRR 5T 7 T , D407
HFEHESE RPE 34582 —3( RPE 4B RACHS
Rt B, Bl 6 RAAMEREHKE, FHitkam
JfLZ 0 s BE T AR B B AR R 3% 9% RPE S 4L L
TRYER 4R D407 B d RIS RPE B4R
ZRARTR, A A RPE B4 KB4tk , 5 00
RO 4 FH BRAE R 555 B B SOk JR B vh oG e Bl
) ZRIRSE, VTAE R A B RPE % ¥E RPE {4
SAFRAPIBLUITIZ N, AIRA %% KL D407
SYHETE, U0 BT 4 40 M AR K R 5o L AR A B 9 B
m 5 A% SR RPE RNRAFE, FEARFEF, FER
}:3% A RPE 40 +hJC ADORA3 ki, i ADO-
RA3 Z{&7E A RPE 405 D407 PG AT RIA,
377 D407 5F/CHE 5% RPE 44 Yy et 7 e
A, AT $e R BAR A M R AN E A 5 385 5% (B 7%
#—P4TH ADORs KAHEZ VLTI, Bedy
{54 A IFAREE 3= RPE 40 IS AH R A B 1L 3645 .

ADORs FiEH G E HB R 24 R G4 A
N 434 Z 48, ADORA1 . ADORA2a 1 ADORA2b R
A A4 437 R L PT BB S EAT R R R 4B T BE A =%,
HEZARMMIIEEREE W, &5 ADORs 7E AL
JET 4 4l M (human scleral fibroblasts, HSF) 5 /) 43
e ARRI, JELIE A RPE 4015 ADORA14}
i FYMaA% R R AL, ADORA2a & 43T

S oA S SRR , ADORA2D 3B 33K T4t 4% J
MMM, EMAERGH,ADORs £ W REIHAF 53
ARERRAEREARIEA, MG ariEs
ADORA2a 437 F R BECR & o = 5% K
JEOSR RPN | 40 B v B 40 B Y R AR 5 4 JR) B
RS -8 E T RS 515 B e AT 5
A, FE KBS, ADORA2a A& T2, AT gE
EHTELM4ITTH ADORA2a 2 5T RMEE
HARMZITE SR AR RMANES M2
JCH 2538 SR BB T ADORAT T BR 48 T 5 fih
MR RR B 5T AL, R, 4N
ADORs & Y. 24 B9 R 18] 43 A5 8 SUS2 A [R 9 4 L Th i
RS, M RREIEREERRETHE, ADORAL
4R A S B AR 2 1 FH LSS , ADORAL A& BUE N, T2
P EER AT R X B th T ADORAL 7E 40 A fe 3k
AR B/ R B R B R AR D BB 2 A BT 5
Eb B R ARR S | A0,

JREE ST ADORs 1R 4HARACHE , AREF RS
B EMZ ARG IE T ADORAL ZRMHIM LB
TfE, it ADORA2 SZAAAEHE #4535 Ji iy BE AL O,
10 S R Y%, B Al i ADORA3 /- SHEHU BRI -
FHEFLRAHR G, WA EFEE R, 8 ebik i
MR, SRR 5T 2R B IR A8 S ADORA2a,
ADORA2b il AP IRSE B F - BRI, FIBT, #E
K BRIE BRI AU R BRI | iR 32 ik
i5 ADORA1 [, i ADORA2a,ADORA2b FHE5™,
$#27/~ ADORs AJREZ 53R A EH . RPE fEHRERAEK
TR R SCBIER™, AR UESL T ADORAL,
ADORA2a,ADORA2b 7E A RPE HHFHRX, HFEA R
[E A RE S, it —2E 5T RPE HiRF RIRH 2
12 5 R BRERAE K FHLIR B8 LR
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