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[ ABSTRACT] Aim  To study the function of TRPC1/STIM1 in Ca®" entry and nitric oxide (NO) generation media-
ted by store-operated calcium channel (SOCC) and receptor-operated calcium channel (ROCC) in human umbilical vein
endothelial cells. Methods Human umbilical vein endothelial cells were collected and cultured to the second ~ third
passage. The constructed TRPC1 and STIM1 interference plasmids were transfected into human umbilical vein endothelial
cells respectively, and the transfection efficiency was observed. The expressions of TRPC1 and STIM1 mRNA and protein
were detected by real-time PCR and Western blot.  The cells were incubated with CaR agonist spermine, CaR negative al-
losteric modulator Calhex231 and ROCC analogue TPA, protein kinase C ( PKC) inhibitor Ro31-8220, PKCs and PKCp
inhibitor Go6967. Intracellular Ca*" concentration ( [ Ca®" ] .) was detected using the fluorescence Ca* indicator Fura-2/
AM, the production of NO was determined by DAF-FM of every group in HUVEC. The constructed TRPC1 and STIM1 in-

terference plasmids were simultaneously transfected with human umbilical vein endothelial cells and incubated with CaR ag-
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onists to detect [ Ca” ], and NO production, and the interaction between STIM1 and TRPC1 was examined by co-immuno-

precipitation. Results Compared with the control group, the expression of TRPC1 and STIM1 mRNA and protein in

TRPCI transfection group and STIM1 transfection group decreased obviously ( P<0.05). In four different treatment under
the action of factors, the [ Ca® ], and the net NO fluorescence intensity ratio values of TRPC1 transfection group and STIM1
transfection group were significantly reduced (P<0.05). Compared with control group, TRPCI transfection group and

STIMI transfection group, the [ Ca™ ], and the net NO fluorescence intensity ratio values of co-lransfection group were sig-

nificantly reduced ( P<0.05).
under enhanced interaction.

generation in human umbilical vein endothelial cells.
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B AT 22 O I P 1Y S [l BAL A . 72 A
ik P92 248 B9 ( human umbilical vein endothelial
cells, HUVEC ) FH JHe 7T 38 3 80 415 S0 Z 448 ( Ca-
sensing receptor, CaR ) T 5| & [ Ca™ ], FHiE f NO A
. SR INTEES 1 1 ( store-operated calcium chan-
nel, SOCC ) Fl 32 (A& £ 9\ 1 5 3 35 ( receptor-operated
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TR0 HIFSE 2% W B INE A2 1A A 3 38 ( transient re-
ceptor potential channel, TRPC) | JJL3 X 45 22 FI {045
255 H M EBL 55 5T SOCC A3 M A5 AR IS Py
W, © 15 3 % A2 B 4 F ( stromal interaction
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1 #efariE

1.1 SEEe##

BUIE & 2 =43 %] 5 77 Ba JL oy BT B A A 1K
ELRRCREEFHRBEAFERFEFKWERFE
W, ZHREMEEEERSMERNIALFTRRE),

TRPCI and STIMI1 interact to form a complex, and in the stimulation of CaR agonists
Conclusion TRPCI, STIM1 are components of SOCC and ROCC in Ca® entry and NO
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8, & JE T % B Sciencell /7 ; & & B 3714 7 W &
Calbichem /7] ; B30 A TRPC1 % % [£ iAW B Ab-
cam /A 7 ; %P0 A STIMI 3 5% & HL K W B Cell Sig-
naling 2 3 ; & 1 B-actin # 5% & K W B Santa
Cruze A 7] ; Z 30 ¥ B Protein Tech /A 7] ; ECL & ¥
KA & W E Thermo 2 7] ; ¥ # KR 7| & | real time
RT-PCR X #| & ¥ B TaKaRa /A # ; Lipofectami-
neTM2000 ., OPTI-MEM ., Fura-2/AM ¥ & Invitrogen
/A7) ;DAF-FM DA (NO 7K 45 4F) W @ Beyotime
8 ;G418 1 B Biosharp A & ; £ W& £ & 41 iz
IR AL B Omega /> 7 ;shRNA W B F i & 91
HEENFHAARAE; I ER L EWEAHR
NE AR RN E AR A, Ca R E R
4 FV300 8] B 7% ot B % IX-70 Ok £ R & B i
4% FV300( B & Olympus A ),
1.3 HUVEC MiEFELE

¥XH[1,4] 8 7 %% HUVEC ¥ x4 A
10% fig 4 fu % B9 ECM #5335 & 78 Ap 100 mg/L &
FERN0myLEFER(A TR ENARERES
FABAL) , T 37°C 5% CO, 418 T35, £ 4 M &
KE 90%IC A E R, Al aVILEF 48X R
AT RN R 6, S HUVEC, BUE 7R A
BT 0y 4 BT SR 0,
1.4 EER shRNA ¥Z RS

FEH shRNA 1 ElEF LA A ERAAR
NE M A K E T0% ~ 90% B, 4% B Lipo-
fectamine TM2000 1% 7| & % 1F UL 0 5 5T ok %% ¢, £
ook kA Yo A B A T 4 (Control 41) = UKL
4 (Scrambled 41 ) 4 S V5 Ji AL 4% 4 41 B 5206 4
1.5 real-time PCR #&ill HUVEC # TRPC1,STIM1
mRNA HIRIE

EEG M E AL EWB AR R EIA K,
TRPC1 #y + 3% 5l 41 % 5'-TTG TGG AGG TGG AAT
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TCA GG-3', T# 5l 4 % 5'-CGT TTG TCA AGA GGC
TCG TC-3';STIMI B _E i 5] 4 % 5'-ACC GGA GTC
ATC GGC AGA A-3', g5 4 % 5'-CCA CCA GCA
TGA AGT CCT TGA G-3';B-actin ty L5 4 4 5'-
ACG GTC AGG TCA TCA CTA TCG-3', T3l 4 K
5'-GGC ATA GAG GTC TTT ACG GAT G-3', K& F
Bl 4 #2 4 40 J,, #% Trizol X 7| & 9 W1 F 4 4% 40
RNA , % 48 408 K B B0 3F i E AR BUEY & RNA K
FERATE | Ao/ Ao L TETE 1.8~2.0 Z 8], R Ja
#2384 KA & RNA 3 # % ¢DNA, DLk oy AR
P B-actin 1 K N % BB JH real-time PCR i 7| & Xt
mRNA $47 % R B X R R, RRLAK & 25 L,
SYBR Premix Ex Tap 12.5 pL,PCR Forward Primer
0.5 uL, PCR Reverse Primer 0.5 plL, & & cDNA
2.0 pL, K & 4 K 9.5 pL, KM & 1 H & %
95°C .30 s; PCR K I (95%C .5 5,60°C 20 s) ,40 /M1
I, Bz B BT R ABATE BT
1.6 SEENHEX&EM HUVEC F TRPC1,STIMI1 &Y
EBRIE

EREAMRERAANERES, RS pL LFEAT
BCA Al £ & & Uik I AR, KL B-actin iy 5
BH, EH30 pg & AR IA U 10%SDS-PAGE H
KA BEA, FEORBERBRIE T EHRTE
3 ACHE R LA 5% 0 Je 4% TBST 7 3 A 1 h,
2 Al e N 4t TRPCL, STIM1 #& & 40 & (2 A1 &
1:1000.1 : 1200) 4% B-actin F & (1 : 1000) , & F
4CHEKREH TR, 2 FIK TBST &t 5 hn N fi &
i — 40 (1 :5000) ,37°CH# K L E 1 h, TBST 7% 3
Ko 1# JH Thermo # 8 & iR 73 3 R 5, # 4T £
B B EY, IR EREETE AN ELE,
1.7 HUVEC i Ca™ iR ERNE

ZBXH[S5], ¥ % 2 R % 3 K HUVEC # f#
FA B R F 0 3% 55 I, £ 40 f 3k 80% I & i
PEATHE S 4 4 48 h Ja K3t B N B Y R
Mo ¥ 1 pL 1 mmol/L Fura-2/AM 5 499 puL
2 mmol/L4 45 R & 5 im N R A, 37C I & 4
30 min, ¥ 3k 3~5 3 5 Al 445 K % B 4 20 min,
KEREETEHERLEHE L, FIH 340 nm 5
380 nm W% K B K KR Ca™ K HAR 4T Fura-2/AM
RE KN, A CCD &K Az A%, @ i
340 nm A1 380 nm #y K oL BRE (A B R b (E
Aratio) K B[ Ca™ ],
1.8 HUVEC A NO & /5l

ZBXH[S5], ¥ % 2 K% 3 K HUVEC # f#
TRAEM 55 P F 4 % 80% L 4 i

PEATHE 4, B % 48 h E ¥ 3k b BUH AN B R B9 U
FH 3% 102000 H ] Am N DAF-FM DA 7% 45 4 #i
A% B DAF-FM DA, 37°C # & %1 f. 20 min, J
2 mmol/L&45 i v 3t 3 R G ¥ MAE E T RN BH
# b 495 nm ¥ & KK, 515 nm K &K, LA
A3 2 mmol/L A i | AT 5 K By TR 55 R L, R
i IPA Software ¥t 4T 2 #7, NO 48 &t % o #& &
(relative fluorescence unit, RFU) X & NO 4 &, NO
AE=(MEI & &%E RFU-% K RFU) - (= A 7L
# % % B RFU-#& 1% RFU) ,
1.9 fEEiERN HUVEC 5 TRPCI,STIM1
HBEEH

A TRPC1 % s AR E (Em) 4 2~3
K HUVEC M TH A BB F FFIL 4, 4
Mk BA, 5T 20 min B m N B T 0
##,12000 g B8 3~5 min, B ln N — 310 ,4°C 4
R, 3% 1 10 AR A 50% Protein G Agarose,
4°C #E K EB 4 10 min J&,4°%C (1000 r/min & &
15 min, B % £ R, F SRR R IR S K, @
RAEHR 500 wL, ik HOEERR R EERE
KEE, TREE—KREKE, £ E#E, im N SDS
EAEFZF R, RS EH S5 min, 200 g H L
3 min, B _FF ¥ 4T SDS-PAGE W ik , | STIM1 1£ —
#.(1 : 1000) # 4T Western blot 447, @ i STIMI
B R L (R ') A TRPCL 1 — 31
(1 :1000) # 4T Western blot 247, 7 & E D, LI
B AR R TgG KA —JLILIEAE A X,
1.10 St FEoHH

SE B YR DL aks KR, TR 309 R A SPSS 17.0
ST, LA B LR KA EEE T £ 04T,
HREZRHFARHH R KA SNK-¢ =R %,
P<0.05 h ZRARITFENL,

2 & R

2.1 shRNA # 3 HUVEC % HUVEC # TRPCI,
STIM1 mRNA HIRIE

YL Cy3 FRICH) shTRPCL & , S L iy
AH N KL P Ot A i B Ut GFP AR g 1Y
shSTIM1 J& , LI 46 YL B A o9 &t sk o e, %
Y 48 h JS A G418 Faii, v AR HL 90% LA |1 FH P
TEREAA (& 1), 4RH HUVEC A mRNA, 453 %
7~ : 55 Control ZHAHEL, #5542 mRNA A9 33K ¥4 B
K (P<0.05;182) .
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1. L33 Cy3 #RICHY shTRPC1,GFP 4712 HT shSTIM1 %L1 N 4R A ( 20%)

A1 A2 A3 A —HLEF; B1 B2 B3 Al —1l

B 2% HAEFE YL 48 h JS A G418 ik 72 h BI85, A1 B1 7 H ARG F A48, A2 L0 (003 Cy3 PHMEE (0, B2 SR (003 GFP FHM:E (1, A3 B3

SRR,

Figure 1. Cy3-labelled shTRPC1 and GFP-labelled shSTIM1 were transfected into HUVEC (20x)
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Figure 2. Expression of TRPC1 and STIM1 mRNA after transfection in HUVEC

2.2 HUVEC %1 TRPC1.STIM1 HIEBRIE

UYL 48 h H G418(200 mg/L) #E47 i 15 7
KIGH HUVEC S5, 5 Control AL, #% YL 20
TRPC1 STIM1 2 [/ 2 ik 3447 i P& AKX (P<0.05;
Kl 3),5 mRNA Fik B EHE—3,
2.3 TRPC1 EETEX} SOCC 1 ROCC BN S
B[ Ca™ ], #1 NO £ B HI1ER

CaR #2307 \ROCC B4 7] TPA+CaR i MEAE A
JE75 7 Calhex231 . PKC #1] 5] Ro31-8220 , 25 HiL 41
PKCs 1 PKCp. #1157 Go6967 ALFEZH I, 5 Control
20N Scramled 4 AH HE, #5 YL 2 [ Ca™ ], Aratio {H I
NO ¥t B 44 B 2 B AIK ( P<0.05) , Tfii Control
205 Scramled 4 [ Ca™ ], Aratio { fll NO ¥ 5 5%
T 252 5 (P>0.05, 8 4 F15)

2.4 STIMI EETEXT SOCC 1 ROCC B 1S4t
[Ca®™], #1 NO £ HIER

[7] 2.3 FiAab AN, 5 Control ZH 1 Scramled
AR, Y41 [ Ca™ ], Aratio {H A1 NO ¢ Gom
{E 347 1 @ B A ( P<0.05) , 1M Control 205 Scramled
ZH[ Ca™ ], Aratio {H Fl NO ¥+ 7 Yt 38 FE A 4 JC i 2%
25 (P>0.05;E 6 fi17),
2.5 TRPC1,STIM1 & & [E B i EBX XF HUVEC
[Ca™], 1 NO £ AR

ERifin A CaR ¥8h 7 41 b, B3 PR sl 0Lk
PRI YL4H [ Ca™ ], Aratio {HFI NO #2050 B2 {H 14
BB FEAIC(P<0.05) 5 5 50 35 PR G e 4 AH B, WU [
HYed] [ Ca™ ], Aratio fHF NO ¥ 5 Y o & 14 IH
AR (P<0.05; &1 8 F19) .
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2.6 HUVEC & TRPC1 5 STIM1 B948E1EH
FHAL STIM1 ISR BEIL T IE TRPCL 12K FH 4
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Figure 3. Expression of TRPC1 and STIM1 protein examined by Western blot after transfection in HUVEC
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Figure 4. The effects of the different treatments on calcium fluorescence intensity induced by SOCC and ROCC in shTRPC1-

transfected HUVEC
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Figure 5. The effects of the different treatments on NO fluorescence intensity induced by SOCC and ROCC in shTRPC1-
transfected HUVEC
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Figure 6. The effects of the different treatments on calcium fluorescence intensity induced by SOCC and ROCC in shSTIM1-
transfected HUVEC
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Figure 7. The effects of the different treatments on NO fluorescence intensity induced by SOCC and ROCC in shSTIM1-trans-
fected HUVEC
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Figure 8. Dynamic changes of intracellular calcium fluorescence intensity ratio by SOCC, ROCC after different treatments in

shTRPC1 and STIM1-transfected HUVEC
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Figure 9. Dynamic changes of NO fluorescence intensity by SOCC, ROCC after different treatments in shTRPC1 and STIM1-

transfected HUVEC
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Figure 10 . The interaction of TRPC1 and STIM1 proteins
after different treatments in HUVEC
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