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technology 7\ 7l ; RAMP1 (G 2 vi & Prifk) . CRLR
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NERGR &, W 3 A %5 ; GenClean B i i e i
DNA [a[icia0) € 1 DNA Pt 26l &, Bl 8
b IEERR )45 7] s Lipofectamine ™2000 4% Y Al
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HZ; TRANS-BLOTR SD SEMI-DRY TRANSFER
CELL, Z¢[#; MyCyclerTM Thermal cycler, 3[F .,
1.4 XRMEFBAHAEK A10 ZHAEEFF

A10 Ity § ATCC, # ME: 3% T 10% i 4= 1.
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H AL 1 x10° NI, FRAIA K & 80% il i, 4k
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AR K R A A 6 50 A 0 ) A 5 40 i ( I I
EE:ye) [5G Y pCDNA3. 1 ( +) 41 it [ pPCDNA3. 1
(+)) M54 pCDNAS. 1 ( +)-RAMP1 J5kL 1 4
Jfi( pPCDNA3. 1( +)-RAMP1 ) ,PBS 72 Kk, i [
AL JE , FH & 10% FBS ) DMEM i i 40 it £
W, TR T 96 FLAR, BT 37 € 5% CO, Hi 74+
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24 h {f 40 ffg [ 25 4k, 4% BE 4 41, 3 R 40 i 43 )
Ang Il 100 nmol - L™" CGRP 100 nmol - L' fI
CGRP( ikt # 30 min) +Ang |l b3 24 h,
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HU1.7 A EE 4, PBS %63 vk, /i1 20 ul MTT
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W #% RevertAid ™ First Stand cDNA Synthesis Kit
UL 17, PCR & R 41 8: 9.5 pl ddH, 0,
12.5 yl 2 x PCR Master,1 ul cDNA, RS 44
w J&. RAMP1 3} 5'-CGGGATCCACGGGGCTCT-
GCTTGCCATG-3'#l 5'-CCCGGAATTCCTACACG-
ATGCCCTCTGTGCG-3'; CRLR )y 5'-CAGCAG-
GAACCGAGTCAA-3’ il 5'-AGGCAGGAAGCAGA-
GGAA-3'; B JIL 31 % 11}y 5'-CACCCGCGAGTA-
CAACCTTC-3' fil 5'-CCCATACCCACCATCACA-
CC-3', Hu#514 1 ul(10 ymol -L™") TR A) i, Ji i
B0 4% LA A0t 4T IR S 1 94°C 5 min, 4%
P 94C 40 s, B k 40 s ( RAMP1. 65T,
B LBl 1:62C, CRLR:62TC) , 4t fit 72°C 40 s,
HEAT 30 AMIGFF, )5 72°CHEMf 10 min, 45505, X
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JREE 145 B b5 F 2 19 B0 T % B {8 (integrated
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OB S E S v
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[:10% ) H1Jkf5,10 V, 400 mA %% 2 PVDF
& I (RAMP1:10 V,20 min;CRLR.10 V,40 min;B L
&M :10 V,25 min), TBST(Tris-Cl 50 mmol-L™",
pH 7.6, NaCl 150 mmol-L~",0.1% Tween 20) fi¢
il 5% BB 4= W = | R IR B 1 b, Jim A —#t
(RAMP1 4y A 1:100; CRLR 41:200; B8 L3l
FiI2h 1:1000)4CHF & i 7%, TBST PRIE 4 K (HHIK
10 min) J5 I AR 5 A8 AL W AR 1 Ll =E P A —
Pr(RUH A 1:1000) s G il 3= =4 (1:1000) , %
TR 2 h, TBST P 4 Y (4K 15 min) ,

“Hi(FITC pric i It 19G (1 :20) ; TRITC #5
WY PLILF(1:60) )= T 2 h J5,PBS #OGYE
3 k(5 min x3) . 5] & 20 0 iR T Wigs , RAMP1
HRI NS0, CRLR H R INLL G5k,
1.12 it E

ZERBARIIR Fx + s #7”, BIR A SPSS14.0
AT 40, A 18] 25 S Lo B R B R &R O 25 4 i
(one-way ANOVA) ¥, i P <0.05 H|Kig T2
SHETREM.
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SIATHE AR F AR AL
1.11 /£E %54 RAMP1 #1 CRLR HiE4S 7%
B1.7 b3 4u e, PBS %k 3 ¥ (5 min x3) ;
4% % B H [t = 15 1% 2 30 min J5, PBS ¥ 3 %
(5 min x3);0.1% TritonX-100 4t ¥ 10 min J5,
PBS %3 ¥ (5 min x3) ;5% BSA £ [4 1 h J5, /i
A—#i(RAMP1 (1 :30) ;CRLR(1:60) J4Cxt7k,
PBS 3t 3 (5 min x3) , &GN A G ALt

>
)
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Fig.1 Determination of receptor activity modifying protein 1 ( RAMP1) gene expression by RT-PCR(A) and
protein expression by Western blotting(B) in A10 cells. A2 and B2 were the semiquantitative result of A1 and B1, respective-
ly. Lane 1: normal cells; lane 2; pCDNA3.1( +)cells; lane 3. pCDNA3.1( +)-RAMP1 cells. x+s, n=3. * P<0.05, compared with

normal cells; P <0.05, compared with pPCDNA3.1( +) cells.
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2.2 B%ix RAMP1 3t CGRP i14] Ang |l 551
A10 faTEERIR M

K2 25 R R YLt 3 i 20 i (4 A7 T R T 5
Wi, {H Pk CGRP  Ang Il 4k 2 40 i 5% % # 5 JF
DI fE 5. 2 4% 0 3 4 A4n M i A7 3 % (P <0.05),
CGRP 4h#f#i pCDNA3. 1( +)-RAMP1 4 i /£ 75
R E T HA A, 22 A S8 L (P<
0.05), #i/~ F ik RAMP1 g3 il CGRP X # 1k
T2 B 1) 38 BE TS 1 Ang Il BERG N 3 ZH AN A I A7 TG
R H 4 [H] T B 8 25 5, Ul B RAMP1 5 28 35 X
Ang |l 512 i) 20 M A7 T35 2 JC 5% i 5 1 #6325 RAMPA
FHi CGRP Hi4b 41 30 min, Fifin A Ang Il #5554
FH 24 h, 20 M0 A7 35 R U] K T 52l Ang I Ak 2R 40
(P<0.05) 10 & 2235 RAMP1 figh4as CGRP #iji
1 Ang Il 5 5:11 A10 4 iERAsE/E R
2.3 B%ix RAMP1 3t CRLR ik iS40

Bl 3 45 R oK, IE 5 41l .pCDNA3. 1 ( +) 4fl
Jifu 1 pCDNA3. 1 ( + )-RAMP1 21 ity & Ang Il F1
(8%) CGRP 4b 3 24 h 5, CRLR mRNA /K T4
TH2EE (B BA) s LML 5% Ang Il ) 3 F 41 it 1)
CRLRIE [ £ iAJC 2 5, ok fif ] CGRP &b 34! fifi

A2
A1
a M1 2 3 4
CRLR (567 bp) "3
B-Actin (207 bp) <
b 0
CRLR (567 bp) g
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B2
B1
a 1 2 3 4
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CRLR(50ku) — = = g
B-Actin (42 ku) | S G S S— <
b =
CRLR (66 ku) z
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B-Actin (42 ku) — =
c ks
CRLR (66 ku) g
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3 120- s ox 4
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>
w
=z 80+
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40+
0
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Fig.2 Effect of RAMP1 overexpression on A10 prolif-
eration by MTT. Three kinds of cells were treated with Angll,
CGRP or CGRP +Ang|l for24 h . x+s, n=5. *P<0.05, * P<
0.01, compared with the cells of control group; #P <0.05, com-
pared with corresponding pCDNAS. 1( + ) cells with the same treat-
ment; 2 P <0.05, compared with the cells of Angl| treated group.

RAMP1 5 5 35 41 40 g b CRLR 25 [ & 3k 14 m
(P<0.05),1fii RAMP1 & 353k 41 41 g F§ CGRP
i 4 4b B 30 minF it A Ang Il 403 24 h )5,
4iffs CRLRZE |1 kI F H A M 41 (P <0.05)
(K3B),

[J Normal cells 7] pCDNA3.1(+) il PCDNA3.1(+)-RAMP1
1.0+

- -

. . T

0.8+
0.6 1
0.4

0.2+

Control CGRP AngIl CGRP+AngIl

0.8

0.6

0.4 "

0.2
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Fig.3 Effect of RAMP1 overexpression on expression of CRLR gene( A) and protein(B) in A10 cell by RT-PCR
(A) and Western blotting(B). A2 and B2 were semiquantitative result of A1 and B1, respectively. a: normal cells; b: pcDNA3.1( +)
transfected cells; ¢; pcDNA3.1( +) -RAMP1 cells. Lane 1. normal control group; lane 2; CGRP group; lane 3: Ang Il group; lane 4.
CGRP +Angll group. x+s, n=3. *P<0.05, ** P<0.01, compared with normal control group; #*P <0.05 , compared with pPCDNA3.1( +)
cells with the same treatment; “ P <0.05, compared with Ang |l group.
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2.4 F%ikx RAMP1 3 CRLR 7ZE 40 f%E £ 5> kY
Al

HgE e RAMP1 i1 CRLR 1 i 43 #i 235 51
(& 4) WoR, I s CGRP 5, 1E # 4 i F1
PCDNAS. 1( + ) 4t it v i 9 2 1 32 22 53 A T
W JE B M X 3 (8] 4A,B: al ~a3, b1 ~b3),
i 25 RAMP1 4141 g RAMP1 5 CRLR 7£ it
ForAnkgim (1 4A,B: ¢l ~c3) ; Hph i ] Ang I
KA CGRP il Ang I 2B iy 3 Ff 40 Jifd, H:
RAMP1 Fi1 CRLR 7 i I #5444 (& 4C,D), H.
i 22 3K 2 40 i v RAMP1 5 CRLR 7£ & | 43 A
(E14C,D: ¢l ~c3) ZFIEH 4 Fnzs 2 A fE Yl
R, 150 41 i v 2655 RAMP1 GE{2 i CRLR [a] fii
.

'
.
'

.
'
.
Fig.4 Distribution of RAMP and RLR on normal A10 cell membrane(al —a3), pCDNA3.1( +) transfected cells

(b1 -b3) and pCDNA3.1( +)-RAMP1 cells(c1 —¢3). A. normal control group; B:CGRP treated group; C: Angll treated group;
D. CGRP +Angl|| treated group.

CGRP ] Ang Il i 519 A10 4H 5/, oAk
FH AT BE 23 5 48 in CRLR 4 B 23 A W T 48 5
CGRP B MR SE 8, A SIS AT LUE Y, i 1k 1]
TS 2 75 25 7235 RAMP 41 i (1 77 15 3 76
MAE , {H25 T CGRP F1( k) Ang |1 34 REAE fii 41 fifd 184
B (A7 3% I ), Ang I X oK %% Y 4 1E & 40
PCDNAS3. 1( +) fukif Y241 g sk, pCDNA3. 1( +)-
RAMP 21 i i 184 5 1 FH 5ok, 1L 3 B 4 it 1 51 %2 T
7253 mire CGRP b4 41y, 75 % 15 RAMP1 4141
PP AT S 2 R AR e R s AR 4, X 16 P
rr ek RAMP1 gEsfinx CGRP i1 &EH o

H i B i CGRP 2Z {4 7 k& th RAMP1 Al
CRLR /&1y, CRLR F 2D 3 FJE X A7 7E: B
50 ku,66 ku #1110 ku, fHJ&, A28 HAG I 3] T
CRLR (166 ku F150 ku T, i3 Rz 110 ku
M IRIATE R, ARSI I R, T A IE 4
PCDNAS3. 1 ( + ) Jfi b % Y 21 Jifd 5. pCDNA3. 1 ( + )-
RAMP1 4 ity , Jo it JCCGRP A1 (1) Ang Il 4 7
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&4 A H CRLR mRNA 7K SB35 28 Ak, {H & 2
CGRP #i1 () Ang Il 4 ¥ 3 Fh 41 iy CRLR (66
ku) [ HFEk K 5K 4 CGRP 5 Angll4h 2 i)
AN 35 0, 3 HH CGRP =%, Ang Il 6E 34 /i 41 o
CRLR ik, {H/2 CRLR & 1 Z [\ By 22 fkIF A
SR R 2Rk RAMPA Bl 5| 5E (Y, 171 AT BB & B T
CGRP =} Ang Il 512241 f 34 51 5 350, X — e 2
TEHAUBT ¢ A5 BE S AR S22 AT 45 S
F W], RAMP1 53Rk A #E K CGRP F1 Ang Il if5 &
(¥ VSMC i £ 3 i i)™ o b b 5 B4 14 i
Cueille 2"\ 7] fig 5 CRLR P4 i 8 1551
1) —~ e A AE e 4R55 5 BBl 1o (hypoxia-
inducible factor-1 alpha, HIF-1a) FiE3 14 ¢, A
h HIF-To SRR hmag 7 CRLR [ 4% 5% J5 o/ 15,
e CRLR [ 3Rk K F- 75, CRLR ()5 3+
o B T A8 HIF-1o IR AE B e E4b , i 4
Sp-1 . Pit-1 FIWE Kz B Z 4 & 0050 . Fr U 48
L 45 AR A Al ge 2 CGRP 1 Ang |l 3 hn 1
CRLR J& g+ 34 b B A8 5 Jo i 235, Amin
8 1 CRLR py#% % /59y, fff CRLR & 1R iA7KF
T o J3O0  AEA S i R S (1Y) 0, RS
CGRP #1 Ang |l J5, RAMP1 7 % ik 412 i) CRLR
(66 ku) & H R IE KPR T ARFE Gy i) 1E 40 g A as
BTG Yy 20 5 T E s f ] CGRP R, i Kk
RAMP1 4iijfi ) CRLR (66 ku) # H kK& T
KA YL 2] NS BA L 53X R WITEH L DI 40 il , CGRP
A T3 CRLR B 25 15 i 4t i i) A= 47 32, T 78
CGRP il b 2 4t Jfd i 470 1) 48 e 1) 384 4, fift S5 (A
AR Y A b, DT i 3R 38 RAMPT 48 Jd 1Y
CRLR(66 ku) & [ S AZKFREAIG, HX FF A R i B
B2 CRLR 335 FFAIK.

ENS SRR e AN (S o (I |
CGRP AbFEFR R M55, AR e 21 2 4 4 2
fa ) RAMP1 il CRLR k2434 T a2 J& FBl A
SRS, T e AR A A X B A R AR R Y 43 A
B s Ang Il S5 8 CGRP 1) 3 Fi4
J, L R 1) TR oA, DA A A
Ok R A E N B, X 4R R R ERE
RAMP1 5 CGRP B4 4 5 1 H AT fig 28 i 3 hn
CRLR Ji& 431, M1t 35 CGRP % {A& %} CGRP fif
UM o

RAMP1 {ig it CRLR 1 i3 A1 B BIL I i AN 52 42
TR RS, i1 LAE i b 7 72 CRLR #1 3
f RAMP'™ El RAMP1, RAMP2 F1 RAMP3,3 i
WAz [E 5 CRLR 45 175 4. A X4 RAMP1

FIRBE AL, vTRERG N T RAMP1 5 CRLR Z5 411
1, e T % CGRP R S VER . Bk =z 4,
Héroux 451" Iy T 9t H AMIEAE & 6 R fig
RS H RIESE . RAMP1 il CRLR #RETE A% [F]
R RIS N RN b B2, R4 —4FH
RAMP1 5 CRLR 1 [f] I — R K TE il 5 5 — R 1k
W, A RERE AL iZ EMUBE . 5540, RAMP1 7 1E [R]
I8 =R, HIEAE . D RAMP1 -RAMP1
FEVEFTHIRER] CGRP SZ A iy ik F 2L4E ] 5
K, RAMPY [A] i — Rk EZ A5 F R M, A
FERILN N 4 & AL, dn VIP36 FIERGIC-53, B
PARIR — R 1 T8 U 2 HAh 25 1, RAMP1 53
By INER 1A 2 AT R A AR TR g # R A
I8 4K RAMP1 1] fig 5 %% iz CRLR I 41 il i A
%o Mz, 71 RAMP1 J#45 CGRP Z A5 kAL
XoJ R 3O I A5 245 0 P A s AT R S
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Effect of overexpression of RAMP1 on membrane distribution of
CRLR induced by angiotensin || and calcitonin gene-related
peptide in A10 cell line

SUN Fei'?, TANG Jiang-giong', ZHENG Yuan-bing', QIN You-fa', CHEN Lin-xi", QIN Xu-ping'
(1. Institute of Pharmacology and Pharmacy, University of South China, Hengyang 421001, China;
2. Department of Pharmacology , Kunming General Hospital of Chendu Military Command,,
Kunming 650032, China)

Abstract. OBJECTIVE To investigate the effect of overexpression of receptor activity modifying protein 1
(RAMP1) on distribution of the calcitonin receptor like receptor (CRLR) in vascular smooth muscle cell
(VSMC) in order to reveal the antiproliferative mechanism of calcitonin gene-related peptide( CGRP) for
VSMC. METHODS pCDNA3.1( +)-RAMP1 eukaryon expression vector was successfully constructed
by digestion, ligation, transform and transfected to the mouse VSMC cell line A10. After that the normal
cells, pCDNA3. 1 ( +) cells and pCDNAS. 1 ( + )-RAMP1 cells were treated by Ang || , CGRP and
CGRP +Ang Il for 24 h. The proliferation of cell line A10 was determined by MTT assay while mRNA and
proteins levels of CRLR and RAMP1 were determined by RT-PCR and Western blotting, respectively. The
distribution of RAMP1 and CRLR in cell line A10 was observed by immunofluorescence. RESULTS Prolif-
eration was not significant in three kinds of cells treated by 0.1% FBS or Angll. Proliferation in RAMP1
overexpression cell higher than in normal cells and the pCDNA3. 1 ( + ) cells treated by CGRP groups
(P<0.05), but lower than treated by CGRP + Ang Il (P <0.05). Cells treated with CGRP and Angll de-
creased the CRLR proteins expression in RAMP1 overexpression group ( P <0.05) while the difference of
mRNA levels of CRLR in each group had no significance. However, after treated with 0. 1% FBS or
CGRP, the RAMP1 and CRLR proteins were distributed into cytoplasm in normal cells and pCDNA3.1( +)
cells, but the membrane distribution of RAMP1 and CRLR in pCDNA3.1( + )-RAMP1 cells were higher
than that of normal and pCDNA3. 1 ( +) cells treated by Ang Il or CGRP + Ang Il. CONCLUSION
Overexpression of RAMP1 significantly enhances the inhibitory effect of CGRP on proliferation of VSMC
induced by Angll. The mechanism may be related to the increased distribution of CRLR in the membrane
induced by RAMP1.

Key words:. angiotensin || ; calcitonin gene-related peptide; calcitonin receptor-like receptor;
receptor, activity modifying protein 1
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