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St L 20 {5, Horp SR A R (AR IR 61.5 £46.5 H , RJGIS W R 1% G PUBCRE ) 5 JF Lo 41 80 (4R 1
43.2 £32.1 J , RfeeWrhs it oS m b m ks ) 4 10 #, Ao % 5 o LA 2UE s
A, K RT-PCR A 5 20 560 H L0 WLZH 2 miR-17-5p 3R . @EE 7 K BRIUR H9e2 .0 L4 i
P P B AR AR AR, 3 A R4 0,12 .24 48 .72 h 41 (n =5) ,RT-PCR 43 HIKE I 45 24 miR-17-5p iRk,
ONRJFE RS YL antagomir miR-17-5p Fl agomir miR-17-5p % H9c2 > LA , 857 1 F ik miR-17-5p HIT
2R miR-17-5p /9 HO2 o LARAE 2R , P2 M Bk 415 77 48 h, CCK8 5255 K I 240 Jf 18 4 175 13 , TUNNEL 5255 K5
W 44 B 0 T 175 0, Western blot £l STAT3, p-Tyr-705-STAT3 % H T i M % 8 4 c-myc & 1 £ ik,
g D5IERLHA1(0.482 0. 163 ) M EL, £82H41 (1. 450 +£0.705 ) & JL miR-17-5p Kk B THE (P <
0.01) . 121 Hk 4 40 M 455 78 AF 5% 25 S o 18 P B 40 HOe2 il il miR-17-5p 3k & i 3 o5 (P <
0.01), QBEHET miR-17-5p jF L B IH] p-Tyr-705-STAT3 [ STAT3 . c-myc Fik, 5| F.0 Pl L
YR Z 0], JEATHE I (P <0.01) 5 ifif #14] miR-17-5p X p-Tyr-705-STAT3 (STAT3 ., c-myc ik fi A5
ANEE, BT O LA B 5 AR TS R B (P >0.05) o &5 780 U M B A A2 v, miR-
17-5p AIEZ 545 STAT3-c-myc {5530 i, X0 WUAN ML B A7 15 FTIRE VA 7 A B2
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Significance of miR-17-5p in adaptation of chronic hypoxia in myocardium via

modulation of STAT3 signaling pathway
Zhao Pengnan, Luo Guiping, Jiang Yunhan, Li Jingwei, Tang Fuqin, Gu Qiang, Xiao Yingbin ( Institute of
Cardiovascular Surgery, Xinqiao Hospital, Third Military Medical University, Chongging, 400037, China)

[ Abstract ]| Objective To explore the expression of miR-17-5p and its effect on STAT3 signaling
pathway in the myocardium under chronic hypoxic condition. Methods Twenty children with congenital heart
disease, who were prepared to undergo surgical treatment from August 2014 to April 2015, were recruited and
divided into 10 cases of cyanotic type (average age 61.5 +46.5 months, post-operation diagnosis as Tetralogy
of Fallot) and 10 cases of acyanotic type (average age 43.2 +32. 1 months, post-operation diagnosis as
interventricular septal defect and right ventricular outflow tract stenosis). The right myocardial tissue of
ventricular outflow tract was taken as the specimen to detect the expression of miR-17-5p by RT-PCR. Chronic
hypoxia models of H9¢2 cardiomyocytes were established and divided into 5 groups including hypoxia 0-h
group, hypoxia 12-h group, hypoxia 24-h group, hypoxia 48-h group and hypoxia 72-h group (n =5), and
RT-PCR was employed to detect the expression of miR-17-5p in each group. H9¢2 cardiomyocytes were
transfected with antagomir miR-17-5p and agomir miR-17-5p by liposomes to build miR-17-5p overexpression
and silence models of H9¢2 cardiomyocytes, and then the cells were cultured in hypoxia incubator for 48 h.

CCKS8 assay was used to detect cell proliferation, TUNEL method was adopted to detect cell apoptosis, and
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Western blotting was employed to detect the expressions of STAT3, p-Tyr-705-STAT3 and downstream c-myc.

Results Compared with the acyanosis group (0.482 +£0. 163), the miR-17-5p expression of the cyanotic
group (1.45 +0.705) was significantly higher (P <0.01). The chronic hypoxia cell model showed that the

expression of miR-17-5p was increased gradually along with chronic hypoxia time (P <0.01). Overexpression

of miR-17-5p inhibited cardiomyocyte proliferation and promoted apoptosis significantly through inhibiting the
expression of STAT3, p-Tyr-705-STAT3 and c-myc (P <0.01). The inhibition of miR-17-5p had no effect on
the expression of p-Tyr-705-STAT3, STAT3 and c-mye, and the changes of proliferation and apoptosis of

cardiomyocytes (P > 0.05). Conclusion

During chronic hypoxia, miR-17-5p may be involved in the

regulation of STAT3-c-mye signal pathway, and has important significance in survival and function regulation

of cardiomyocytes.
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] B R 5 9 A0 = B A . AR L 1 ORE I
*1,

®1 EAAMEEHAXREOHERBILERER (2 £5)
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1.2 ##

FEGR : miR-17-5p 519 (B A ) (w6 514
(818 7)) SYBR Premix Ex Tap 1 (TaKaRa 2y #]) |
Primescript RT reagent Kit WITH gDNA Ereaser ( Perfect
Real Time) ( Takara /A &) ) ,H9c2 0L REAR (ATCC 3£
) , DMEM/ it 55 95 2k ( Gibeo , SE ) |, D0 UG A 1LY
(Gibco,ZEH ) , FE M ( Sigma, £ [F ) , agomir miR-17-5p
(& 2\ 7)) | antagomir miR-17-5p (& # /A &) ) . NC
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& ) (BB KRAF]) PVDF & (Roche) \Western E} 19
(B RKon]) BCA EHEWENE XA & (R KA
Hl) \SDS EAEZE M (5X) (K /v H]) (SDS-PAGE
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1.3 F
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AR AIRAT

1.3.2 KW LA AR A miR-17-5p i) % 354 B
(RT-PCR) 45 (n =20) BLO LA 412y 100 me,

i 18 Takara J 4% 53547 £  Real-time PCR 3057 & A9 1L
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B BT8R4, {8 B ABI 7300 Real-time PCR X L) u6
YER N ST AT E K miR-17-5p 14K (miR-
17-5p F u6 5|4 BTN G 3L ) | SR &R F
95 °C 30 5,95 C 5 5,60 °C 34 5,72 °C 45 5,40 G
o A A A CUE J7 3 H AR 3 PR 3R 18 7K
R 3 NREIL, LR EL 3 IR,

1.3.3  Kalipe vk s 420 R B HOe2 A0 LA Mg miR-17-
5p MFRIANOL(RT-PCR) O e S0 LA 5
AU EEST B R P AR A, 2 958 H9e2 .l
YA, 10% JG 40 0T I ARG FRIERT 55 5 8 B W ise T 0
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Z2 50 W B 200 R AC 4 200 ) R A R, 00 L Pl DL e 1) 22 A
TEAR KR Je A1 2545 350 v 0 ok A P R Y, 843
A 10% /NA= 1ML 1640 15 5E 5k WA I &2 AT R
JES, G RE AN AT BB TR A B S R R A 4 A
100 mL K5RM A, ) A4 85 380 oA 10% /N4 1l
T 1640 5554 5 ~10 mL, & T 37 °C 5% CO, K548
RS IR . MR, BRI 2 ~ 3 ORI —IR . M
K B HHHE 80% ZEA7H, 0. 25% [ AR i b 53
AN, TR SR . Q204 8% HOC2 41 i 3 Ry Xo)
HEZH N2 PB4 (5% CO, 2 95% N2 R A S4K) , K
rB PR B A 2 ol B AT 5 12,24 148 72 hy 3R
54 (n=5), @K miR-17-5p FFeik 42I HIe2 .0
L4 mRNA J542 8 1.3, 2 i irik 25 38 iE 41 RT-PCR
SR, REAHEE 3 NEAL,LRER 3 IR,

1.3.4 miR-17-5p (W4 OFF He2 L L4 e 2
FhF 24 fLAR L, H5A G 5% 24 b, SR 4% IR Ui B #AE
H U1 Lipofectamine 2000 1 Opti-MEM %37 543 51
YL agomir , antagomir f1 NC g A H9c2 O JL4H T, &
A5 24 h R HHOC2 O LN mRNA #2118 1.3.2
HR TR A 3R 3E AT RT-PCR iR56, H4HkE 3 MEAL,
SCEG T 3 R, @43 4H: HOC2 443K agomir 2 |
antagomir 4] 25 AN R4 (n=4)

1.3.5 TUNEL 5255 B 4L 5 .0 LR B e 25 1
HEAIEF 24 h J5(n=4), FEAEIEFE 48 h,# T
TUNEL A6 07 A6 0 45 2H 0o JULAR B () PR T 0 - 85 4 4]
HHMIIC R H 4% 22 55 5 H i [ 30 min, PBS 2% M
YES min, MIA S 0. 1% TritonX-100 [ PBS /KA &
2 min, PBS 22wy ik 2 ¥R x 10 min, ¥ TUNEL T 4E
WA 6 FLAH 37 CHEEIFH 60 min, PBS 28 whif ih
P63 ¥k x 10 min, DAPI ZL @ i YL {4 10 min, PBS 22 ik
YE 3 UK x5 min KEE R B Lo e B R, e
REDE WA T REE F o A Image-Pro Plus6. 0 1 {4:
REHLIHEL 6 A X 35k 2 51 . TUNEL %€ 5% 44 &, DAPI
Jeta gk g, H TUNEL 265/ DAPT 20 il 4% %k

RN T MK S 3 K,
1.3.6 Western blot &0 STAT3 P LY IS R0 L
YA S S LA R SR 5 24 b (no=4) PR RS 57
48 h W Ab BRGSO AR UL S A 4 C TR 1Y
PBS WL 3 i, WS 5k B 1) PBS %MK, il A RIPA
U, F ok 24, 30 min J5 A0 S &5 1, 4%
S BB E B, i2 ] BCA 3L 8 Hk B, JF
Fe LA SDS-PAGE & 11 B FEZE il (5 x ) 12,
AW S min, fRAFT -20 C, B 40 pg/fLEH LA,
8% S EHATHLUK, A i FRMEREE R
PVDF [l , BSA (4] 2 h, 4351 5 A R 54—t ( p-Tyr-
705-STAT3 | STAT3 | c-myc, B-actin ) 4 °C & K i #,
TBST & 4 K, &K 5 min, 5350 5HU 5y HRP frid
M) —PUEIRPEE 2 h, TBST Bk 4 W, &I S min, 5l
H ECL Ak %0, K BEAE 2R & 1 R ik & p-Tyr-
705-STAT3 J HF 45 8 c-mye R & it SC0
HHE 3K,
1.3.7 CCKS8 5:5 B I e 5 B0 LA B S =5
HEEIEF 12 h J5(n=4) , FE50 JHER T 4 H 96 £l
M, A Ak 9% 12 h J5 SR 5 38 if CCK8 357 4 I
5 2HLC LA B P 385 B 19 100 < oK K B HOC2 0 JULA P 3
HOFFRE, B 100 L 75 2 x 10° 4 4/ FLAE R T 96 FL
Mo BT 37 °C,5% CO,, [ 95% N iR A4 b
i i CCK-8 iR & vt 540 3 TS 0.12.24 48 h
DABEEAR SO 5 4 450 nm A SEEEE D (450) ]
M s MR, S ER 3K,
1.4 %itsr%

A Bk gt 8 SPSS 13..0 43, Bl 4
K x5 Fon, ZHMBCRHPARER T 2200k, W
W LEAH LDS 32 5 P4 e SR H ¢ K o

2 #R
2.1 AL LR AR A M miR-17-5p 89 & & ¥ 5L (RT-
PCR)

RT-PCR # M i 7~ , 8420 (1. 450 £0. 705 ) miR-
17-5p FHXF RN 5 A 22441 (0. 482 £0. 163) AH L,
FIk W W IR (P <0.01)

2.2 BHHAE KR HIc2 Al i miR-17-5p #9 &
AW JL(RT-PCR)

RT-PCR &M & 7~ , Hlt4 0(0.933 +0. 115) .12
(1.802 £0.130) .24 (1.973 £0. 140) .48 (2. 030 =
0.134) .72(2.113 £0.220) h )5, K5 H9e2 .0> L 40 i
miR-17-5p FIR B WG &, I e (P <0.01)
2.3  # % miR-17-5p #) agomir, antagomir /& 48 iz 1

miRNA-17-5p #9/K-F4m (RT-PCR)

YL S N AN A R R R SR AR AR 24 b L H
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RT-PCR 4 I 4 ffd 4 miRNA-17-5p By /KF. 84
(19.333 £0.577) 5% HR2H (0.876 +0. 125) FIZs H4H
(0.970 £0.061) #H It , miRNA-17-5p () 7K - BH 5 384 55
(P<0.01); T4 (0.397 £0.019) 5 x} g4
(0.876 +0. 125) F125 140 (0. 970 + 0. 061 ) #H I,
miRNA-17-5p By7K-F-H] B FEAR (P <0.01) .
2.4 HrE KR HIe2 w5 Lm it miR-17-5p i & ik Fa iy

%] 3F STAT3, p-Tyr-705-STAT3 % 3 F i iH 45 &

8 c-myc #) %A ( Western blot)

miR-17-5p i 3 1k i KL HOe2 0 L 40 i Bk 480
48 h J5, 5 X B 4] ) 25 41 AH b, STAT3, p-Tyr-705-
STAT3 e H T U I EH e-mye (JRIE T (P <
0.01) (4nE 1.3 2) 51 miR-17-5p #PH] A9 K 5L HOc2
O LA B B 5 48 h J5, 5% R4l s (4L L,
STAT3, p-Tyr-705-STAT3 F H. T i 3% & H c-myc Y
FIRTCHIRBUE (P >0.05) (4Nl 1.582)

1 2 3 4
Siat3—> . —

oo I

-
C-cmyc— — L
actin— i T _

B1 548 h SEAKXE HI2 Ol E STAT3 .,
p-Tyr-705-STAT3 & C-cmyc RiE[ER

X HRZH

TUNEL

Merge

DAPI

x2 BRE48 hFEEAKXRE HI2 LALLM H STAT3,
p-Tyr-705-STAT3 & C-cmyc B/ E{E LS [n =4,

X is]
215 STAT3 p-STAT3 c-myc
it B 41 0.624 +0. 041 1.469 £0.071 0.515 +0. 061
TiHA 0.531 £0.051 1.621 £0.049  0.455+0.033
b JH 4 0.302+0.029  0.966 £0.045  0.254 +0.038
2 EA 0.546 +0. 060 1.928 £0.733  0.509 +0.051

2.5 HrE KR HIe2 s AL i miR-17-5p i & ik Fodyp
) A WU 2w e B o e 36 7 44 % ( TUNEL
CCK8)

TUNEL SCG KGN 45 5 7, B4 48 h 5, FIXT i
HARLE, 8 4 K B H9e2 o L 4R A BH & 08 T 3 m
(P<0.001), 1 N2, 25 4l e 2% (P>
0.05) (4n&l 2) [ TUNEL-FHVEZARMI AR - 25 F12H.(0.094 8 +
0.0132 86) ; X BRZH (0. 106 3 0. 0109 69) ; I 40
(0.1599 £0.020 16) ; F#41(0.094 1 £0.019 13) |,
CCK8 LI kil 25 5 /s, ik 4 0.6 .24 (48 h 5, FlIXf
WL AR FE, bR 40 BL HOC2 WU L 24 Jif 344 % B I i /0>
(P<0.01), 0 FoH. =5 AN T 2R (P>
0.05) (N 3),

fRE 48 h [FEAKR HIe2 (L AL AEH TUNEL 4l 45 5%
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3 CCKS #ill &4 X R A [ B iE] = H9¢2 (s BlL4R fia 3
ISR [D(450) ,n=4]

21 51 0h 12 h 24 h 48 h
4 0.341 £0.016 0.403 +0.021 0.558 +0.025 0.805 +0.031
T 0.347 £0.007 0.392 +0.021 0.777 £0.091 0.971 +0.085
254 0.374 £0.010 0.474 +0.023 0.855 +0.086 0.988 +0. 161
XFHEZH 0.372 £0.007 0.524 +0.059 0.797 +0.020 1.034 +0.087

3 it

miR-17-92 FELPHFE R —Fp B A0 (1) &5 202 F I
ST RSP IS R %, T Ak 13431, 3 4b,
Cl13orf25 JEHEE 3 NN & F X, G RRiikm s 6 4~
HRER I 25 30 Kk R 454, e 0] 77 4 miR-17, miR-18,
miR-19a, miR-20, miR-19b F1 miR-92 ¢ 6 >
miRNA, miR-17-92 LR FEAE IR & A= Ffiti 0 HE | 4
EHRENIEF AT SR PEESE ZE CEENE
R IR X SRR g e S e R R B
SR, EZ miR-17-92 ()% BF M & & A R AE
I B3 e 7 1 A S Rl g AE T miR-17-5p J& T
miR-17-92 FL %, 2 T A YL itk 1331, & —Fp 4
i 6 1~ miRNA 1) Z2 i 52 F-PE B miRNA o VR 200581
52, miR-17-5p 7E V2 R [F] il 98 W 84 v B 2 5 8 15 i
TIN5 5 R L A & B, miR-17-5p 8
it STAT3 {5 5 8 % ok W 2 8 86 30 40 fe Ak K
(MDSC) ™' Du'" S B RS & R, A6 O LK 1 778
FE/N U RAR S H, 0, 75 S (9 B AL N /N B0 L
YA R, miR-17-5p SRk &, I8 o Fil STAT3 [y
3'UTR 454, FEAIR STAT3 (%3 3k , M 42 00 L 40 iy
.

2 P Sl SRR 2R AR Sl 0o 1 S ) 149 B A R
Al B LA B R G o] 52 R AN S 18 2 2R
AR Ae R0 LA A8 P Bl 4 A0 A
PEE R, EARBLEI R 25T E R . 2R iR IL-
6-JAK-STAT3 {55l i 2 X E L MIEH . 1F2
LR, IL-6-JAK-STAT3 {55538 % 7E 0 JIE 5 L | A 34
Jr i EAT R T S 1 SRk A STAT3
EPECEFLOPERE R o ZRTFR AT BB ST R R
WU PR B b, 4 STAT3 B B S8 5 H 7,
SOCS3 2 5 i ¥ 19 1L-6/JAK2/STAT3 {53 B &
NF-kB {553 [ 1 38 B A F X% Pk e S 25 1 T, O L
AL TS R REVA T A R X,

FRATIL I KB, 7RO WU BT R, O LA

LUK B HOC2 W0 LA M vh () miR-17-5p &3k Hy1
o ZHTFRATHY SRS, KB HOC2 O JIL4H AL 12 P
BT AR p-Tyr-705-STAT3 | STAT3 25 [ 334 ) fifi Bk
ST IE K T T, 5 R R IR, dE R
Ko AR S Hh, FRATT I i BT A Y antagomir
miR-17-5p F1 agomir miR-17-5p % H9c2 .0» LA L, 1
it Fik 5 T4 miR-17-5, & B0 WLAN L G A
oE AW miR-17-5p BH & 40 4 p-Tyr-705-STAT3 |
STAT3 Z& &3k , P il O LA B A 36 50, f2 12800 L
AMPEA AT, MR R miR-17-5p WA & p-Tyr-
705-STAT3 | STAT3 & [13ik , vl g5 .0 WU A5 538
A SOCS3 i STAT3 4 %,

T I A YR SIS FRATHE W, 18 M i A0 LA B 1 AL
il AR B TR A 15 S AR A AT U A RO L
A IS M, miR-17-5p R IA MG &, JF 38 o F1 STAT3 (1Y
3'UTRZE 4, Y81 STAT3 & p-Tyr-705-STAT3 [ ik,
AT STAT3 {5 53 i, %0 JL4n B 98 7 L fE = A
W AR E MR E A, &AM miR-17-5p WHT
AR5 A RS AR HE O AT . TTERAY miR-17-5p
WU AT O LA PR 1~ A1 2E 00 UL B384 5
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