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m e T L R E e R R T R A X LB (qRT - PCR) A= % & i #7 & (WB) % 4~ 5] Ak mRNA F=%& & /K -F £ HIF - la 4=
PARI1 #) K& 38 3E 20 B4 2 sINC 5 PARI siRNA i 42 24 h 432 H9c2 29, KA MTT % A= TUN XA &40 0] 2m B0 7% b A 2 B8 £ 16
M;ilit qRT - PCR A= WB ik 4l i A4 (A 21) , % & + NC siRNA 28 (B 1) , 4K & + NC siRNA 28 (C 1) fe{& & + PAR1 siRNA #2(D 1)
H9c2 20/ ¥ Bel -2 5 Bax #9 R A 5 £ 20 JL 4% 3¢ HIF — 1o siRNA J& A IKAAL 2 HOC2 20 i, R A RNA ¥  (NB) i A= WB ik 4 2l PARI
FARIARF ER 5 AMLE, BRARST , H9c2 & J0 & M BRI & 4 B = HIF - 1o A7 PAR] B2 & Rk ; 5 AR A
PO, A2 HOC2 e F 8k PARI JG AR AL 2 e, °T P R 48 A B AR R385 89 5 L2 A R 1=, 32 %) HOc2 2m ETE 77, 42 HOC2 A o 8
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Role and Mechanism of PAR1 in Hypoxia — Induced Cardiomyocyte Apoptosis Regulated by HIF -1«
MENG Qingwen', WANG Xiaogian® , ZHU Houling', ZHANG Yuanyuan'
(1. Department of Cardiovascular Medicine, The First Affiliated Hospital of Hainan Medical College, Haikou, Hainan, China 5701005 2. Department of
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Abstract: Objective To investigate the role and mechanism of hypoxiainducible factor — 1a(HIF - 1a) regulation of protease activated
receptors] (PAR1) in hypoxia — induced apoptosis of cardiomyocytes. Methods The rat myocardial cell line H9c2 cells were cultured as
normal oxygen(Normoxia) group at 95% 0. and 5% CO,and as Hypoxia group at 1% 0,,94% N, and 5% CO,,with different time
gradients. Methyl thiazolyl tetrazolium (MTT) assay and TdT — mediated — dUTP nick end labeling(TUNEL) in situ assay kit were used to
detect the changes of H9c2 cell activity and apoptosis in normoxic group and hypoxic group, respectively. The expressions of HIF - la
and thrombin receptor PAR1 were detected by real —time fluorescence quantitative polymerase chain reaction(qRT — PCR) and Western
Blot(WB) respectively at mRNA and protein levels. HOc2 cells were transfected with siNC and PAR1 siRNA plasmid for 24 h,and
changes in cell activity and apoptosis were detected by MTT assay and TUNEL in situ assay kit. The expressions of Bel —2 and Bax in
H9¢2 cells of Normox group(group A), Normox +siNC group (group B), Hypoxia +siNC group(group C) and Hypoxia +PARI siRNA
group (group D) were detected by qRT —PCR and WB. Finally, H9¢2 cells were treated with hypoxia after transfection of HIF —la siR-
NA, and PARI expression levels were analyzed by NB and WB. Results Compared with group A, H9¢2 cell activity decreased, and
apoptosis occurred in the hypoxic environment. Hypoxic inducer HIF —1la and thrombin receptor PAR1 were stable and highly ex-
pressed. In H9¢2 cells, thrombin receptor PAR1 was knocked out and hypoxia — treated cells were then hypoxia — treated. Compared with
the direct hypoxia — treated H9¢2 cells, MTT and TUNEL in situ assay showed that hypoxia —induced apoptosis of cardiomyocytes was
alleviated. Real — time fluorescence quantitative PCR and Western Blot analysis showed that after knocking out the thrombin receptor
PARI in H9¢2 cells,the expression of Bel -2 was up —regulated, the expression of Bax was down — regulated. Northern Blot and West-
ern Blot analysis showed that the expression of thrombin receptor PAR1 decreased in H9¢2 cells after transfection with HIF - 1o siR-
NA, indicating that PAR1 was positively regulated by HIF - la. Conclusion Induction of apoptosis of H9¢2 cardiomyocytes under hy-
poxic conditions may be related to the regulation of expression of the thrombin receptor PAR1 by hypoxic inducible factor HIF - 1o
positive in H9¢2 cells. The knockdown of the thrombin receptor PAR1 in H9C2 cells may block the apoptosis of cardiomyocytes under
hypoxic conditions,which may be due to the up —regulation of Bcl —2 expression and the decreased expression of Bax.

Key words: hypoxia; hypoxia inducible factor — la;protease activated receptors 1;Bcl —2/Bax;cell apoptosis; mechanism of action
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F 1 (HIF- DAY ALAFE T H F i 3 o T3
(HIF - la, HIF =20, HIF = 300) Fl 1 4~ B W3 [ (HIF - 18,
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1.1 EAFE5HEE

XA + 40 s TR AR 5 TR VKA L S0 3 5 Thermo
Fisher /v Al ; & H LUK R 40, A% 245, ChemiDoc™
XRS* RUBERE AR BT R 48, 4 B 25 [F BIO - RAD
W3l PCR 1Y% 96 well, 7 Y6 SL 0 72 i PCR X, #4904 [
% [ Applied Biosystems 23w ; {8 5 52 50 i i B, 't
A B H A Olympus ; M200 PRO U il AR 1t
B B F] Tecan Infinite 235 o

R : DMEM #5352 5L (HL5-4 12800017) , Jifi 4 1L 7
(L4524 16000 - 044) , ¥4 H 3£ [# Gibeo 24 F] ;514 HH
AR TR BR DA R B ORIl ) Gt
5 D0003) , BCA a5 £ (it 524 P0011) , 114 H Bey-
otime /A ] ; Lipofectamine™ 3000( 3% [# Invitrogen 23 ) ,
#t 5 o4 L3000 - 015) ; Trizol i 7 , RIPA % fi# & , IP
Buffer 24 % W& , Y W) H Themo Fisher Scientific 2\ 7 ;
SYBR Premix EX Taq™ I {7 £ ( H A< TaKaRa 2 #], 4t
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5}y RR420A) ; DU M (MTT, Solarbao , #t5- >4 M8180) ;
JEANE A i 5% B2 Wi AR 3] (TUNEL) 857 & (_F ¥ Roche 2y
Al L5 11684817910) ; fiedit HIF - Lo HLiA (LS Ky
36169) , Bt Bel -2 Hrik (50 3498) , it Bax PLiA
(HH5H 5023) , i B — actin ik (H5k 8457) , 11
H 32 [# Cell Signaling Technology 7 & ; 5T PAR1 $riAk
(SE[E Abcam A H] L5 K ab32611),

A R BRLC ILAH I 2 HOe2 (rp [ Rb 2B b Vi 240 it
HYEI TR .
1.2 7k
1.2.1 @ik

FHE 10% g4 3% 1Y DMEM K535 HO9c2 4
B 37 °C.95% 0,.5% CO> HfI3EFRFE P 4555 ,48 h 224t
W PRIEAN R AE F A K T T B IR R AN K 2
90% , 11 FH 0. 25% et 11 Ak E 47464 o e IO £ AR KA
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1.2.2 FRktz

TE£E PSUPER 1E R 844, XF 28 | & B 51 4 it
171000 r/min 4 °C B> 5 ~ 10 min, 45 BE AR K
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PCR, ¥ 15 10 H 9 R B, il 4 19% SERRWEEERS K H 1 Fr
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HIF — 1o siRNA FI PART siRNA JFRE , F5 X6 R E 47 il
YISk, %t PCR 7™ Wy #E4 7 BB W58 e , S0 ik oA 2 7544
AL,
1.2.3  Ziffitt g

YL, X AH MR T A B, TR AN I K & 60%
A T Y R YRR 3 AN KRG EP 4, 20 B 500 L
TG 9 DMEM, £ i A SR Al Lipofectamine™ 3000,
BA, BIREE S min, B 56 LipofectamineTM 3000 G
I 3% DMEM #43F CBOkL Y EP & b 14T, %1 #
20 min, ff EP & IR GO A H9e2 O LA
R FEIL L, 7E 37 °C .95% 0, .5% CO, ¥ 3P R 6 h,
0T 1 B 7 W 4K 2L 15 3%, 24 b JE T 40 E AT R 4R
(37 °C \1% 0,.94% N, 5% CO,) 4L 3,
1.2.4 & @ g (WB) &40 HIF - 1a #2 PAR1 #Y
EHKE

o7 25 AL 2 A 22 554 KD, T TP Buffer 24fif
(55 0. 5% NP40 F i AR FI B0 61 570 78 4 °C $2 R 54
A 40 M2 30 min, 14 000 r/min, (4 °C ) &0 15 min, JL_E
16 W, % Bradford 2 £ 47 8 B B € &, i1 A 4sample
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Buffer {4, ¥ 7K 74 10 min, il % 8% 1 SDS - PAGE Ji¢
HEAT S REFR K (S B2 80 V.20 min, YE4EE 100V, 1h) , 5%
(100 V. 150 min) , F 5% JBEHE W5k = & 1 h,
FH1 TBST ¥k 3 ¥k, YK 10 min, —HiAL3E b B - actin
Bk (1:2000), fiedi HIF - 1o H4K (1 : 2 000), S di
PART i (1 :2000) , %t Bel -2 HiiA& (1 :2000), %
PU Bax FufA(1:2000), T 4 CHEKRMWF L0, K H
1 TBST ¥ 3 ¥, 47X 10 min, Z R E — 91l FHif
IgG HiM(1:1000)1 h, FEH 1 TBST ¥ 3 ¥, 45K 10 min,
R BRI . H Image — Pro Plus & 53 17 R G2 X 25 1 4%
W AT T
1.2.5  RNA 4 BUfn 52 # 9% & % & PCR(qRT - PCR)
WA HIF - 1o 72 PAR1 #9 mRNA % &

K TRIzol HEELAH LB RNA . A Nanodrop 2000 %Y
FRE R A 06 6 BE T A B RNA YRS, I B D
X A et RS 2 AR [R) MR B2 o SR ] e DINA 390 A Sl R 4
AL RNA S8 5% cDNA L SYBR Premix EX Taq™ i
F| £ #5717 RT - PCR.GAPDH {4 HIF - 1o, PARI, Bel -2,
Bax H N#EZ% di ] FTC - 3000p BUSEF PCR R4 580
SRS R 2748 kAT B B I WL 1,

k1 5l4A7l

Primer Sequence (5" -3")

GAPDH Forward:5" - CATCACTGCCACCCAGAAGACTG -3’
Reverse:5' - ATGCCAGTGAGCTTCCCGTTCAG -3’

HIF - 1o Forward:5" - CATAAAGTCTGCAACATGGAAGGT -3’
Reverse:5" — ATTTGATGGGTGAGGAATGGGTT -3’

PAR1 Forward:5" - CCTGTGCGGTCCTTTGCT -3’
Reverse:5" - CATCCTCTCAGATTCTGGCTGTCT -3’

Bel -2 Forward:5" = CCGGGAGAACAGGGTATGATAA -3’

Reverse:5" - CCCACTCGTAGCCCCTCTG -3’
Bax Forward:5" - AAACTGGTGCTCAAGGCCCT -3’
Reverse:5" — AGCAGCCGCTCACGGAG -3’

1.2.6  RNA 778 (NB) 3 # Ml HIF - la f2 PAR1 #y
RNA K-F

il 25 1% M BEREBHEERS , K PR IUH) B RNA 17 a5
YK (120 V.20 min) , 73 B 15 2 1) RNA G HEI TG I, 5%
R BITHIRET 4 2 I b, 0EAT 15 h S50 S5 0 B B fe
6 x SSC H1Hf0 5 min, DA KBRS T35 B8 BRI 5 56 I B 55
HMT TR MBS A JO8% B ) RNA L &R0 °C , A%
T 1 ~2 ho )5 T )5 MR FHPRRMS 2 5, 4 CORAE T,
B FIREA RO IZAS 42 C 238 16 h 5, BRI, 5%,
1.2.7  TUNEL 34 0 & AL 28 fg B =

A3 BB R A AL IR 4L O NC 41 R0 PART 4111
HOC2 L ILANMEIE A, VA ) 4% 2R i (PFA)TE 4 °C
VKA [ € 30 min, ] 1 x PBS(pH =7. 4) ¥k 10 min, JI

A 0.2% Triton — X — 100 145 2 2% vh i (PBS) , vk
EWEE 2 min, BEOMAN M E M, FONA S E FITC br
0 A A IR R A% R R i e B8 B (TDT ) VR A5 W
37 C#EJGIEE 60 min, 1 x PBS(pH =7. 4) ¥k 3 ¥, H K
10 min, B E 7 F 3 R, Fed 7 700138 5 6
WP E 4 CUKFAPRAT IR HFEDEE BB F R .

R A8 5 = A T AR B S b/t AR R
1.2.8  MTT 344 3 40 M 3 7

i H9e2 O WLAR S 0TI, T 0. 25% It
HEALANRE , WEE T80 4%, LA 1000 r/min B0 5 min, F8T
A5 5 I TR A, B h 2 96 FLAR, BERNE T 1 x 107,
AL 100 wL, R 40 IS BE S 35 6 h Ji5 E4T i 252 56 Ab
R A 6 AN AL, TR AL FRZE HE , AEALINA 10 pl
MTT # ¥ (5 mg/mL) , ¥ 5% 4 h, W B 55, B AL
FIA 150 wL —FHEE R (DMSO) , il & FRIR % 10 min,
{1 285 & 70 43 T A, >R P IR S e K 4 %% B (o)
F 490 nm P K A0 A I R FL 9 IR EE WO BE R AT AE
0~0.7 JLEN,

w5 E R (%) = (0D spn/ OD wra) x 100%
1.3 GitpaniE

KT SPSS 19. 0 et 2284 o3 A o /0 B3 YOk ST
SR EEI AR £ ARifE 2 (X £ ) Fon , 4L FLEER
JH LSD ¥ , Z 40 i) Fe AR B ) 75 22 53 Fr. P < 0. 05 2
RGN
2 #R
2.1 REEH TN HIC2 AAE S X BT RN

X} HOe2 20 i 575 5 48 RN SR |) A (2,6, 12,
24 h) AL BE T IE AW AR KB, 5 R A A B IR E S
HANMIE S/ AETE LK 1 A TUNEL Y25 5%
IR 5 AR L, IR AE A AL HOC2 4TI U T B RS 1] A
FEZ RGN, FEULIE 1B AIE 1 CsMTT i 45 R o,
S A A AR A 2 HOC2 AN s ) 325, TR
K1 DAl AR REAR T HOe2 4N MG 11, S T
H9c2 M T,
2.2 HIF -1a # PART ZERE & T HIc2 4H AR
FIFRIA BN

qRT - PCR %5 R R MR ST HOe2 41 i
HIF - 1o Fl PART B9 3R3K bR, Bl % G 40 BeF () A6 8 Ak 2
H ETHEEFELE 2 AWB 45515 gRT - PCR Kl 45
R—FL R 2B LE 2 Con WL KA S HIF - 1a
1 PAR1 HyFEik,
2.3 ®Bg PART MRE &M T HIc2 41 AE 11 K& 4
AT

Fy3t PARI siRNA JBORE, 45 PCR )k 4T B fiE b bk
G HL UK, B A0 S ik SRS B D, T LB 3 A AL AT
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%4 (h) 0 2 6 12 24

A
fIR4 (h) 0 2 6 12 24

B

TUNEL FHPE4H ML & 5350/ %
100

80

YL 1/ %
150

100

50

0 t/h({K4)
0 2 6 12 24

D

A @A B,C.H9e2 At sl D.H92 fafiE h i
E: 5 0h A, P<0.01,
B 1 K& LM T HI2 o iE / B A B A AL

60
40
20
0 t/h(fiK%)
0 2 6 12 24
C
mRNA X} k7K
10 0h BEMm o 2
A A
8 ° 2h e
A D 6h
6 A 12h
4 R 24h PARI
2 .
Actin
0
HIF - la PARI

B

B TR X A 7K
A
6 12 24 2.5 A 0h
2.0 & 2h
L8 6h
1.5 A a8 12h
24 h
1.0
0.5
0
HIF - la PARI

A.qRT-PCR #* B,C. WB i*
E:50h AR, P<0.05,°P<0.01,
B2 AKEEHT H9c2 tafh HIF — la #= PARI 89 &K H 0L

(BRI T ARG G o HOC2 AN A 4 41, 435I 48
(A 41) 54 +siNC 41 (B 2H) R4 +siNC 41(C 41)
R4 + PAR] siRNA 2H(D 41) . WB Z5 5 B7n, 5 C 4
P, D 41 PRAT 2 B RRAR, W 40 5% 4y ol , 7 L
K 3B A 3 Coilad TE A WA B, 76 H9c2 4 i
B PAR1 J5 PR AL B HOC2 4, A1 H T B AR A AL
FH HOc2 i i, H9c2 4 i A4 BB S 3% K, i UL I&] 3 D,
TUNEL Y& 8,45 5 8 7% , 78 H9c2 40 v i PARL J5 7
IREAAL B HOe2 21 i bb FLH2 (IR AL 35 HOe2 4l Hf nT B i
G thIRES A HOC2 AN T, 1EILE 3 E A& 3 F,

18

MTT 455 R, 76 H9¢2 4 i ik Bk PAR1 J5 FHIL AL
P HOC2 2, BL B4 MK S Ak B HOC2 40 i ] ] 2
HOC2 ARG 7, VEVLIE 3 Goal WL, 75 HOC2 4
PAR1 A i35l MRS R A HO2 LA A 46 /N , 35
HOc2 IS Iy, FEA0 ] HOc2 20T,
2.4 BBk PART XRELHT HIc2 4R HIF - 1a
X Bel —2/Bax FRiX I =200

RE LM F 25 HOC2 4 T, 1M Bel — 2/ Bax
(EREZ RN E 1 N Bt B ] o0 R S E 7 SR K (AR S L
PAR1 FRikX%F H9e2 4 i) 4 FBLTI , B siNC Fl PAR1
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DNA marker sipAR1 PCR =4 siNC PCR /=4
3774 bp
A
PAR1
Actin
A4l B4 C4l D 4l
B
A4l B4l
A4l B4
FEPE 240 0 1) 53 B/ %
50
40
30 A
20
10
0 25
A4 B4 CH D 41
F

A.PCR Z##fcdik  B,C. WB o #amiestms D.HOe2 B A  E,F.H9c2 & e B =it

PART 2 [ A Fe ik 7K1

1.0
0.8
0.6 = #
0.4
0.2
0 2151
A4l B4l [oFE D4
C
C4l D4
C4l D4
AUHLTE 1/ %
150
100
#
50
0 215
Al B4l c4l D 41

G
G. H9¢2 @i i& /1 i o

E: 5 BAkE, PP <0.05," P<0.01;5 C2HL%,2 P<0.05,*P<0.01,
B 3 &k PAR] SHMRE ST HOc2 M & (IR T B & 71 69 %k

siRNA JURLAE Y4 2 HOc2 Ml 24 h J5 , X240 M A TR A
AL B 6 he il it WB 35 Fl qRT - PCR 46 Bel -2 Al
Bax [} 461Kk . WB 255 R, Bel - 2 ZEARAT 35 TR,
B PARD J5 BG4S AL B HOC2 4 , A1 HL T 1% 4 il 43
T Bel =2 B335 1M Bax £EAK B F2 35380, ai ks
PAR1 J5 PR AL H HOC2 40 i, A Hb 0% S S AR
T Bax B35, TEULIE 4 A.qRT - PCR 455 WB 4%

— 5, S5 A GE Y Bel -2 35 T %, Bax 15
TREETE S CAMEL, D 4 Bel -2 £k EJE, 3L

K 4 B.Bax 35 NREGCR I, TEILE 4 Co 85020, 78
A& , HOe2 4 P f Bk PART W] i 9845 Bel -
2/Bax [ &35 LR AN 6 40 M A R T
2.5 HIH HF -lo IRAEANMEASH T3 ED
PART LIRS N

# siNC 1 HIF - 1 siRNA #5942 HOe2 i rf 24 h
JEFHIREALFRAN 6 h, 35 NB ZF0 WB Bk HIF - 1o
F1 PART 7E H9c2 L WLAN M A FRIK Z5 R ILE 5 A Fil
K 5B,5 C4MEL, K% + HIF — 1o siRNA 2H (E 4H) B

19



- SIS -
Experiment Research

China Pharmaceuticals

202048 A 5 H 4529 H:55 15 1)
Vol. 29, No. 15, August 5, 2020

Bel -2 mRNA X} 357K

1.5
Bel -2

1.0

0.5

Actin

A4 B CH D 41
A#l BH

Bax mRNA A4 2635 K
4

il 0 4151

CH DX A4l B4l c4 DA

A.WB i B,C.qRT-PCR i*
E: 5 BAkE, P<0.01;5 C4rkd,”P<0.01,
B 4 3k PAR1 *F HIF - la, Bel - 2/Bax & ik 89 %

R T SRR PART 1Y B, FMRE ST
PAR1 %1552 HIF - la I IETEEE

HIF - 1
PAR1

Actin

Al B#H CcH  EH

HIF - 1a
PAR1

Actin
A4l B4 c4l E 4
B
A.NB#% B.WB &
BS5 3k HIF - 1o RIS A7) A2 89 PARD 49 138

3 itig

R AU SR A B O D RE AR B 28, e i e O UL
St i )RR, B AR — Rl R IR 2R R
BT, ke A S 00 LR i ) O ML HE B 2 A%, inAE R
B R R AU, R Y fig R L R A2 B
S AR 2 A AR R, S R 4B PR T E e T A
i e S Y &2 R R K ¥ 7 W 7 Y N\ Vs A T o
TR PRI, TRAT A A0 R T SR A A T
FERLA , AT S0 LR I 67 B B o BRI T ik

HIF — Lo SEBRAER AT T 2 5 10058 28 1 e A A0
FIVZH M3 58 /A5 SRR R A 2 B R R SR ) DG B AR
PSR — T AR AR I B 240 T P 2R R R A R
Jo AR AR AR #5  HILF — 1o FLURAT HIF - 18
TR BRAR, RIS 5 3+ X b & A S s T
(HREs) (8 TR 20 HIF — 1o 755 8 I A 635, 7E 1%
ASIE TR E Rk, B OHIF - Lo F234 00 8 7T 42 9 20 i
PR T2 -2 AR S R Bm , HIF - 1o ZEIRAEA T

20

HOc2 4 i 2235, HonT 175 H9e2 A 1=, 53¢
R [23 1400E — B0 3 — AR SR T HOe2 4 i rh %
Yt HIF - 1o siRNA, WB Fll NB £ 45 3 8 /R, HIF - 1a
ALIEJA$E PARL (9 3%3K , B PARI W g2 HIF - la Y
T

PAR1 & —Ff G 2 FURIE 0 B8 24, s 6 M)
B I i 52 1A 7240 LT A T A 28 Y T I A RE A i rh 3R
K, AL PR A A 7 LA B | ot/ R R G 2 A
IS5 TN R0 A 98 T AR E AT P i WB
RT - PCR 401 7 PAR1 e 480 &5 144 F H9¢2 40 il
H R 2 L mRNA R GKUKF, 455 @R, PART 71K
SARAE T R ARIR TR, 2 7E HOc2 21 M R BR PART
J PR A AL B A0 M, % PR BR PART AT HO9c2 4
JHL 3% A A0 M T, JF M Bel - 2 By RIA AT
A Bax [ 335K o Bel — 2 Jk PR SR 2 38 4o 8 9 400 e 1 A=
ST R RF AL kB RSN, & —FB i R
Jei L DR B A0 R0 T R T PR e At o S A
) 2 A U T Ik SE A 20 Y 735 17T Bax gk — i
AN ML TR IR B, 5 Bel - 2 W& PEAR R H
Bel - 2 5 Bax AJAHEAE ], FEAR B 5% — R 4K, Bax
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