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HTHAIREIR , Joik s A ET-1 J380 i s ik S LA (PASMCs )48 Calcineurin 15124 &% TRPC6 HIZE1k ; 20 5T ET-1 HILRT4
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Calcineurin and TRPC6 are involved in ET-1-induced proliferation of pulmonary artery
smooth muscle cells

Wang Xiaochuang'*,Li Manxiang®?®,Dang Xiaoyan',Li Ping', Peng Zhuo',Gao Yanxia', Gu Changwei'
('Department of Emergency Medicine ,’Department of Respiratory Diseases ,’Respiratory Diseases Research
Center ,the Second Affiliated Hospital of Medical College ,Xi’ an Jiaotong University ,Xi’ an 710004, China)

[Abstract] Obijective:To explore the interaction between Calcineurin and TRPC6, and the impact of this interaction on endothelin-
1 (ET-1)-induced proliferation of pulmonary artery smooth muscle cells (PASMCs). Methods:PASMCs were treated with ET-1 to
stimulate their proliferation with or without prior treatment of CsA or TRPC6 siRNA. Calcineurin activity in the cells was measured
using a calcineurin activity assay kit,and TRPC6 expression was examined using Western blotting and RT-PCR. PASMCs proliferation
following the treatments was determined using MTT assay. Results:ET-1 activited Calcineurin activity and upregulated TRPC6
expression. TRPC6 expression was decreased in response to the CsA treatment. Calcineurin activity was attenuated after pretreatment
with TRPC6 siRNA ;however, ET-1-stimulated PASMCs proliferation was inhibited after pretreatment with both CsA and TRPC6
siRNA. Conclusion: Calcineurin and TRPC6 are involved in ET-1-induced proliferation in PASMCs,and the interaction existes
between Calcineurin and TRPC6 in PASMCs.
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UG TS TR ISl bk s B AT IR I R AR

W B JE% 37 %8 B A (transient receptor potential
canonical , TRPC ) i i8 &R B BH 25 7l 18 , 7E 45
P2l S HA PS5 Z AN SRR T, BRI
#R B2 6 (canonical transient receptor potential 6,
TRPC6)Z 51T 2k Bl F , 45 a7 Btk /)
Bk 1k (focal segmental glomerulosclerosis, FSGS) ,:(»
JERE R LA B fiti sk s e o 53 SN BIFTE A B, B 419t
MR/ T 20 Af0E 7 (Calcineurin/NFAT) {5 55 38 %
B S S ish ks R R B RS, 7EE bk g
AL B, TRPC6 &5 Calcineurin/NFAT 7775
— N IERBA R, (HTE PASMCs HBYAHBAEH]
EATERE . ZREYE TS BN R -1(ET-1) |
S5-FREERE(5-HT) &34 nl 3@ 14 40 Calcineurin/NFAT
5 S IEPEA I MY, S5 i sh ks i
KW o ARFFEARTT TRPC6 55 Calcineurin FAHHAVEM
DA ET-1 955 PASMCs HFH 52,

1 #RF7EE

1.1 ##

DMEM-F12 355788 | B4R (FCS) (GIBCO
BRL 24 #), [ ); BCA BE M E I H & (Thermo
Scientific 23 A, 3£ [ );ECL 1k 2% & St il 5 £ |
RNAsimple Total RNA Kit & RNA #2 Bk 7] &
(TIANGEN A ], {5 [F] ) ; S % 50 & (LA Taq
F ANTP (TaKaRa A F), Ki% ) ; ¥t B-actin . T TRPC6
Pk MTT AR S LB (HRP) dridEhif
IgG(Santa Cluz 23], 32[H) ; Calcineurin 13|57 #14
A (CsA)  BPE B A IR o-SMA Fil ET-1
(Sigma 72y A, FE[E ) ; DAP (Invitrogen 23 H] |, FE[H ) ;
CO, 4N 15 3% 48 (Binder 2 7], {8 % ) ; PCR {X \ECL-
b2 %G (Bio-Rad 24 7], 26 ) .

12 Fik
12.1 JBA KA PASMCs #9455 5354

HARS IR R IEF 575 B SD R AR o i
120~250 g,CO, A0FE, R HTCHE 5544 T BRIk,
Ph 1.5 mg/ml JJEEHE LMK 20 min, WG T
RIS PN B J2 S AN K- L2 BT Rt /N2 2
P, BT 0.5 mg/ml SHPEE IR 1.5 mg/ml )5
T VAR H ARSI AL 45 min, B5CIREE R I 3555
T 10% 864 175 100 U/ml 75 5 Z M1 100 peg/ml
BERE R MY DMEM-F12 355 DL 0.05% /8 1k
1) B o AV e S U R T2 R TR N o
(FITC)Fric iy a—F-# LN & 1 (-SMA ) Fil DAPI

gt UESOT I AT MR KT 95%, FiRra
SCYRITESS 4~8 AU MU P AT T IRT I SRS T
1% G4 MIEYLER 24 h, DL ET-1 JE R AR 52109
PASMCs 75 5 HH85H

122 Zpiafes 2

SEER S 4 4, A N IRA] ET-1 B34
ET-1+ CsA #3840 DA & ET-1+TRPC6-siRNA ] i
4. PASMCs 28 ET-1 i 48 h J& , ¥ 1ll TRPC6 14
Feik I Calcineurin FO3E 4 ; i — 2 U AL SE 45 7
CsA 3 TRPC6-siRNA #54% 24 h FiiAbFH 30 min Ji7,
FEZ5T ET-1 38,48 h J5 FE I TRPC6 B #ik |
Calcineurin HOVETE S 40 o AR B B AR T
1.2.3  Western blot #M & & 44 & &

PN A B AR 1, BCA B8 26 VR
AR Z SDS-PAGE HLVK,, FAEE N 30 pg, LK
SEEe)E, MFEREE PVDF BT FANEE . 5% i g
Wiky 4°CEA IR, —HE(1:1 000 FbHIH: B ) 2 T
& 2 h, TBST ¥&#% 3 X, HRP-IgG (1:2 000 Lt il F
B) FIEME 1.5 h, TBST Pk 3 WK, ECL & JGiRAF
SRR RIS,

1.2.4 Calcineurin 7P 8940

% H Calcineurin 16 P4 6 57 &5 (Calbiochem
8] SEED R Caleineurin TETE, LA RIPA 240
3R PASMCs, 4°C 12 000 1/min £5.0> 10 min,
WA FEWOR I M B 1 K B TR i A
DL BRI R BERR R . MR 2 x B AEZE vl
25 wl.Calcineurin JIEY) 10 wl, 40AEEHA 5 ul, 28
MK R 2 SRR 50 wl, EEFEE 30 min, I
A 100 pl Malachite Green/Tween AR I 48 £E0F &
30 min, EAMPOGETH T T 620 nm AMSZHUOE
8, MRHE bR p 26T A RF AR 5 Calcineurin A7
P, L)L pmol/ (min - mg) A HA7
1.2.5 RT-PCR #] TRPC6 & i&

WCAE AN, 4570 & AP B R EUE RNA, %
FE S —%% cDNA,PCR ¥ 1 . BI¥E BT .
TRPC6 351 %¥) 5" -CACCGGCGGCAGACAGTTC-
TTCG-3", FifE514¥) 5’ -CTTGCTGGAGTTCAGACTG-
GCTGGG-3" ;B-actin I ¥iF 5| ¥ 5’ -GGTGTGATG-
GTGGGTATGGGT-3", TiiF514 5'-CTGGGTCATC-
TTTTCACGGT -3, & fi 50 & i i B 5 24T RT-
PCR, ¥ 440 TR 94°C 5 min, i ATEIR, A8
P 94°C 1 min,iE & 60°C 1 min, ZEffi 72°C 3 min, 30
AEERJG , 72°CIEMH 5 min, PCR F=¥1%8 1935 I
BEIEFL TSI . FFH PrimerS.0 #4455 14, 5190
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W A TAEY) TRABRA FG K, MKHE 247 3%
HEAFEAR mRNA BIFHNT A,
1.2.6 TRPC6 % B siRNA /57 #93% it & 4

siRNA FBei B T/, TRPC6-siRNA J¥
514 5" -GACCUAGCAGAACUUAUUA-3' (sense) Fll
5" -UAAUAAGUUCUGCUAGGUC-3’ (antisense) ;non
silencing siRNA J¥ %1 4 .5’ -UUCCCCGAACGUGU-
CACGU-3' (sense) Hl 5" -ACGUGACACGUUCGGA-
GAA-3'(antisense) , SEERZ A TRPC6-siRNA 1R &
Yy, [a] Bk B 2SO BRZH (control ) FTAG B A4 X} B 2H
(mock) . 2K Lipofectamine™ 2000 4 siRNA #% 4L 4
I IREET 5% CO, 3TCIHIREEFAHTIFE ., 24 h
J5i K FH Western blot K145 2H )5S YLK
1.2.7 MTT %0 € PASMCs 3% 74

ORI PASMCs, JHALR TR, #4541 6 x
10* MERIT 96 FLIGFEM, BT 37°C .5%CO, MFFi
Hi% 5% 48 h, FFFLIA 5 mg/ml MTT 20 wl,37°CHE
B 4 h 5, W FRIE, A 150 pl ) DMSO LU

A
£ 8 000 1
. £
=]
E
<6000 1T
(=}
g
24000 T
= 2000
g
E
20 -
3 Control ET-1

fiff i 58 (0 25 i R B, B4R IR L3R 20 min, 780
fif st i, TR FEAR G E 490 nm AMOEAAE
FFRE ST AT AbEE AR X FRAT

1.3 “%itFF%

FIr A e LA = BRifEZE (X + s) %R, R
SPSS11.0 Bt R A T4 T2 Ab B, Z 41
A B] b A B R 2R 7 22 50 B (ANOVA) , PR EE AR
W] AR ¢ 5 P < 0.05 (R EFHAE G 2%

2 # B

2.1 ET-11i%% Calcineurin 742 TRPC6 & ik 3 Hn

Calcineurin {5 14 A1 TRPC6 35 35 B A6 I 45 5R- i)
7~ ET-1 7] B B 3#1% Calcineurin, 5% BRZHAH H 22 5+
BE(E1A,P<0.05), [FIE, TRPC6 [kt 3%
B, X RAAH s 5 B (B 1B, P < 0.05), 2
7~ ET-1 7] L% Caleineurin/NFAT {5 53@ 4% 51
& TRPC6 Rk,

Control ET-1
TRPC6

B_aCt]n _
*

w
1

NS}

-

Control E+—l

(=]

TRPC6/B-actin (lold induclion)

55X B, P < 0.05 (n=3),
B 1 ET-11%S Calcineurin iFPEFT TRPC6 35 A4 N

Figure 1

2.2 CsA #p#) ET-1 5% & TRPC6 £:ik3¢ &

ET-1 TR i SE 45 F Calcineurin #1555 CsA
QAR R P CsA AT 6% ET-1 15519 TRPC6 3544
T, 5% B AR L 22 53 B (P < 0.05, 1 2), #i/R
Calcineurin/NFAT {5 5 %2 5 TRPC6 FEixTHEH
ERNEE
2.3 T TRPC6 F& A4k Calcineurin &M F K

PASMCs T ET-1 T#R{ i % 45T TRPC6 siR-
NA AbBH, % TRPC6 siRNA 1] LLigi%E ET-1 550

ET-1 induces the increase of Calcineurin activity and TRPC6 expression

Calcineurin VG PESE N, 5 X FEAAAH L 22 5 B35 (P <
0.05, 18 3), $&7~ TRPC6 1 LI {545 Calcineurin/
NFAT {553l
24 CsA 3% TRPC6 siRNA #7p4) ET-1 %5649 tmfe3g st
DL ET-1 I RGT#JE L CsA B TRPC6 siRNA
AbBR 2RI ET-1 ] DAE AN 5E . 17 CsA 1§
TRPC6 siRNA A BH g B AIC ET-1 375 5 Y 41 i 1 5 A
JE(P < 0.05,F 4), #&/~ Calcineurin fll TRPC6 25
TET-115% ) PASMCs 58
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Control ET-1  CsA+ET-1 1.0
*
506 -
: Ly
B-actin g, 0.4
02- %
~ 3 *
=
-§ T 0.0 T T T T
—5 # Control ET-1 CsA+ET-1 TRPC6
-L; 5 —|— siRNA+ET-1
& SHIRAI L, P < 0.05; 5 ET-1 ZbBELHA I, P < 0.05(n =
% 3),
<
@ : Kl 4 Calcineurin 55 PEIIH] 7] CsA 5 TRPC6 siRNA 417 i
= ET-1 5 1040 kg
= 0 T T T Figure 4 Both CsA and TRPC6 siRNA inhibit ET-1-stimulated
Control ET-1 CsA+ET-1 PASMCs proliferation in vitro
ST, *P < 0.05; 5 ET-1 A FRLA AR ,*P < 0.05(n =
3. FRYPEUE PASMCs BRI T2 —12 ) ET-1 A P -
K12 Caleineurin £f 52 VERNHIH CsA MV BT-1 SUEE TR- 5p oy o ity i TRPCG 38 3% . %06 Caleineurin/
PC6 Fek A,

Figure 2 CsA, a selective calcineurin inhibitor, significantly
inhibits ET-1-induced the increasing of TRPC6 ex-
pression in PASMCs

#8000 .

£

£

< 6000

o #
2 52
]

Z4001 T

Z

g

2000 1

E

o

=

ER( .
© Control ET-1  TRPC6 siRNA+ET-1

S5xtERAMIL, *P < 0.05; 5 ET-1 2bFLHAH L, *P < 0.05(n = 3),
[l 3 TRPC6 siRNA ilihi] ET-1 5L Calcineurin i P4 i
Figure 3 TRPC6 siRNA inhibits ET-1-induced the increasing

of Calcineurin activity in PASMCs
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FliSh BT LA S PAH B4 500 B DIAH G,
ST K PAHYY . o JUAREA S 3l ik e
F AL 77 T A RIS R L I A 1 I PR R
LRI TR M AT AR At RT3 LA
JEHEBE BIR T A, A B AR L By sl ok i s
AL R

ET-1 J2—F A IR R 18 R 1 I 1, F R
AR B e AP W LA 2203 2R e e

NFAT {5 5@ B, ARTIGUESE, 7 PASMCs 1, ET-
1 #0% T Calcineurin/NFAT {551 % 1 H 7 TR-

PC6 ik, 5 Z Bt A—2L , Calcineurin J&—Ff
1 EORSY B 22 R/ 95 B IR T , —Fh A sz 2
i, 706 Ca5 5/ S RN MR KI5 E
BHIVERN ) Calcineurin FIBTE K2 S EBURYIH) 2
IRk, L FE S T 40BAZ % #5 IHF (nuclear factor
of activated T-cell, NFATC) ', — H 2 #§ & 1k ,

NFATC g2 o BN A Az, o5 HAth A% 7 SR
THIEAEH, (R ZFAYFd BAHCE R RIS,

T AR OB IR By S DL R i A
SN0, TRPC6 2 6 /N 5 FH S 1 1l i RSz A
PEFGER R Z— BT IR, 7O WIUE: A0 B A2 2 B
&S Calcineurin/NFAT 15510 g§ 1718
{HJEFE PASMCs ', TRPC6 #1 Calcineurin/NFAT {5
1 2 (R O R A IR I 2 AR ARG P E
52 TRPC6 7] LA Calcineurin, Jf 9 TRPC6 1Y
Fik 7R TRPC6 Fil Calcineurin/NFAT {5 5l 2
[ FT BEAEAE— I BHPEE PR B AR 5 E . IF BT DA
B XML I PASMCs B3G5 S5 2aRe b ¥
SIRIITE PASMCs Hfaffft NFAT WA 2 5 ET-1 4l
P TRPC6 FRIG NN, A PR IRy sl ke He 4
HEBT R a7 45
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