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Abstract

Objective: To investigate the relationship between miR-30e-5p and myocardial cell apoptosis after
H>0:; injury, and to explore the role of miR-30e-5p targeting BIM genes in regulating myocardial
cell apoptosis after H20: injury, providing new targets for the diagnosis and treatment of myocar-
dial infarction. Method: The 40 day CA16 was divided into normal group (N), hypoxia group (H),
overexpression control group (NC+H), and miR-30e-5p overexpression group (miR+H). Group N
was cultured in a normal incubator; Group H was incubated in a hypoxia incubator for 24 hours;
The NC+H group and miR+H group were treated with hypoxia for 24 hours after stable infection
with recombinant lentivirus loaded with miR-NC and miR-30e-5p, respectively. RT qPCR was used
to detect the mRNA expression levels of miR-30e-5p and BIM in CA16, and Caspase-3 activity assay
and flow cytometry were used to detect the apoptosis level of hiPSC-CMs. Using bioinformatics
miRNA database to predict target genes of miR-30e-5p, and validating with dual luciferase report-
er gene experiments. Result: 1) Compared with group N, the expression level of miR-30e-5p in
group H was significantly down-regulated; Compared with the NC+H group, the expression level of
miR-30E-5p in the miR+H group was significantly up-regulated. 2) Compared with group N, the ac-
tivity level of Caspase-3 in group H was significantly increased; Compared with NC+H group, the
activity level of Caspase-3 in miR+H group was decreased. 3) Compared with group N, the apopto-
sis ratio of CA16 cells in group H was significantly increased; Compared with NC+H group, the
apoptosis ratio of CA16 in miR+H group was significantly decreased. 4) Compared with group N,
BIM expression level of histone H was up-regulated; Compared with NC+H group, BIM expression
level of histone in miR+H was down-regulated. 5) The analysis of miRNA database showed that BIM
was one of the potential target genes of miR-30e-5p. Conclusion: 1) miR-30e-5p regulates apopto-
sis of CA16 induced by hypoxia. 2) BIM is one of the target genes of miR-30e-5p. 3) miR-30e-5p
targets BIM to regulate hypoxia-induced apoptosis of CA16. 4) miR-30e-5p may play a role as a
tumor suppressor gene in the occurrence and development of acute myocardial infarction.
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2. ¥
2.1. 4ARARZIKF

2.1.1. SCIS4MER
CA16 401

2.1.2. EERERF

NZERET AR 725 . ORI iR . A ILAR M Sl fb 3 37 36 . A O LT 0 & 5 5 3
N LA . N O L R 95 3 . EDTA A4 TAE B S F 16 507 38 WA R TR A F
Matrigel 225 I« a-actinin HT4A OIS E A T (cTnT)Pifk Alexa Fluor 594 Ll =EPi i IgG+ Alexa Fluor 488
U 2E P 1gG DAPI H15% IR E Fr ik 7). DEPC 4bFE/K . cDNA ¥ %% 3% {7 & . SYBR Green I RT-qPCR
RAE . Caspase-3 EVER A& . #ifAk psiCHECK-2 Promega. K FF B 1 #k DHSa BRI Py b1
KL DNA /N, KESMIRRFG . B EOR 7 & . BUIERE . BIER . DNA ladder. — X PEFIIL. Flask.
B . FEMEP . PCR & . k%), #ifk pHBAAV-U6-ZsGreen. T4 #E#:ME. Fluo-4, AM 45756
TREF Fluo-4, AM. A&45 HBSS A #. RIPA 2#¥. DEPC. BCA & AWM ikl &, B9,
+ TR IRAN(SDS) . =LA HE B % (Tris). TEMED. Loading Buffer 2. ECL k2% & 6t
& BOWTIERER. RPN GAPDH Hitfk. %Pt Bax Hifk. bt A Bel2 Hifk. %bi A\ Caspase-3
Fiik. FITC Annexin V 40 T35 &

2.1.3. EERWLUE

—80°CUKFE IR LAEG . 37TCIHEANRR M. Bkt B0, g sm. LRERME. &
BRAEE . HAEEKBHE. 6XEEE 0N W4/ NanoDrop2000 &5 L FE T eI
FRAX SERF 76 E & PCR 4. PCR MU B BRAZ A AS T DNA KA IREIEAR K. EV©s
M. BERRHUE RS, EALIEFRAE . KA. B, O . M. KA RS EE O e
TS -
3. Ik
3.1. {ApRIETE

BAE T 5% CO,. 37 CHIEE FEI%.
3.2. 4ApES4R

P Ab T X F A K IR O VLR CAl6 0 A IEH A (N). SEE 4L (H) it Rk x) B ZH (NC+H) BL K&
miR-30e-5p+H ZH(miR+H). 1F# 418 T 1E % 2 4F T 5597 24 h, S HH H,0, 403 5 B T 1IE 5 %04 T 9%
i ik FRZH(NC+H) PL K2 miR-30e-5p+H ZH(miR-+H)ZH 73 HI 9 188 #E a4, B (NCHH)4LE T 1E % %44 1
Rig%, Mok (miR+H)H H,0, SN G B T 15 24 FREFR(EH %4 5% CO, 1 37 CH:FFF ).
3.3. iFSHaLE

H,0, 5 SAbHE .
3.4. BREROAIAMA

PERTHE RS b F T B 0 #e R0 T 96 FLAR T 293T 4 A B k. 37°C, 5% CO, 555, &Y« 6 h J5 5
P I 553, SR YL 24 h 5 USCEE GRS 5]
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3.5. qRT-PCR L&

BEAS A AL RN FE G 24 h 5 020 P, 368 5 JE T Ak FO 7 A S WSCER AN B Y TE S NN Trizol $F2EUEL 453 RNA,
ZE e a0 SN cDNA, 1E PCR 43 HTAX k4T Sh) ¢ % € & PCR § 1 .

3.6. {APCATSCIE

e 24 h 5 S AR A & EDTA I JRRBEH A BRBEE A0 A B, 75 0025 5 51 BB BE ), 2000 r/min
B0 5 min JEWCEEAIM; B PBS BRI X (2000 r/min B0 5 min)iEE 1~5 x 10° 40l A 500 uL
f) Binding Buffer 27741 M1; 25HIN 5 uL Annexin V-FITC JE&J %R, #%. N 5 min J5, A S ul
Propidium Iodide J82I FE 5535 . BEOG. KM 10 min; 1 h P, #EATIHRAGH M WS ARG 6]

3.7. BRERSLANLHA

JRYRT— TR, ORI R 6 FLIR T, }53E 2~3 KA MG I Re R S . Ak i
2] 40%~60%[F N H . B EANF MOLE G4, 4 552 MOL{E N 3, 10, 20, 50, 100 fYEEGLA 5,
HSMHNELL, —FLFHIMALEKEEA S pg/ml (1] Polybrene, 55— A M. Polybrene 1] LA 255 25 %
SRR G, (EXE B A B VR o R 24 /NI 5, A JRIEFR RIS A, ORIk
Frbk. FRIRY 3~4 KRG, 1EVOCRME TSRS, I G (40 2 Rk 258 . il
s R E G T BOR AR B B, AR, DU E IR AL MOT [E . R 72
NG, HIEFRILE T 900 B RO A0 GFP 2 R IE B[]

3.8. Caspase-3 &M

4 96 FULARE T 37°CRHRE AT E 1~2 /NEF o e R I AR A0 LU BT, 8 B bR G TR 96 L
BRHAE 405 nm R OD fH. WIRAE SRS, ] DU 24 K57 & i 4] B2 96 FLAR 18t e
R B9 MHAXE RN T Caspase-3 A= AE 1) pNA F=AERIROGEE . i brif ih 42 (1% Lk
A DATHEE R AR A 72 A2 pNA B . S5 TR — MR it SR A B B B P BT &5 1Y) Caspase-3 (17
TE T ERAL8].

3.9. BiEETNEEER
3.9.1. miR-30e-5p ¥ & F B9 Fa:N

HEN star Base 2.0 (http:/starbase.sysu.edu.cn/index.php), ZE#“ miRNA-mRNA " H. T 1 miRNA-target

interactions” ZhHE, 7E “Intersections from different prediction programs || £ H Fi£#, miRNA: #%#%

hsa-miR-30e-5p; - Number of supporting Experiments>= || : %4 “high stringency(>=3) | ; - Number of
Cancer Types (Pan-Cancer)>= || 164%“1 cancer type || ; - Program Number>= || #£#£“3 prediction software I/ ,
W BT A B0 2E A excel SCHFBEAT 474
3.9.2. GEO BiREEfFis St D ALEESE b EIFEE

#E N GEO (Gene Expression Omnibu)#{ 4% [ (https://www.ncbi.nlm.nih.gov/geo/), A AMI, 133]— %
%1l GEO Data Sets Ji7, FifEAg BRI RIATEHAE, 81T RStudio X8 v B AT 704, 15 56 SR
#+% - TUMOR GROUP ||, #RJ55E X A& “NORMAL GROUP” , #1T GEO2R 447 5 K 13 I 4 A=
& excel SKAFHATRAE . IANNFEIEA logFC > 1 B, BIZESEHCRT 2 0, 22OV RIE .

3.9.3. miR-30e-5p 7ZE/UANEESE A 20 EL B B0 T
AT SR EG 3278 miR-30e-5p fE M PECUEZE R RARERIE S, AT LKAEY] miR-30e-5p
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eSO UREZE R IR T D Re . BRI, HEI miR-30e-5p MUFELZEDN RE et StE O UREZE R L. KR,
FE SR NUBESE h 2 R AL 3506 star Base 2.0 Tl i} (1) miR-30e-5p #E3E K 55 GEO 15 2 (I 7E 2k Lo LK
HEHr i b A0 2 DR S £ 45 2 F R e & miR-30e-5p 7E SO UURESE Hh O BE L[] o

3.10. GoitFHIBLIE

SIEBGH A 5 RN SPSS 28.0 SEvt AT AR REAT S0 b B TR LAAEL + MRHERE (X £S) KR Xt
HRRIHAT IESYE T 250 1R, P4 ELAECR FHBRSIAE G t K, 220 () HLBCR F B 3= 07 22 40 i
Z YR P LLBCR F LSD K56, K S8 /K#E(a) LA P < 0.05 NZEREH S %8 L.
4. SLIRLER
4.1. miR-30e-5p BYFRILZIKFE

IR 24 h AR ST, S BEE S, B N A5 H AT, °H g
miR-30e-5p KIEKFIHE TP < 0.05); ZidBuid £k miR-30e-5p 1875 )5, 1 NC+H 45 miR+H

PIZHIEAT EEEL, miR+H 4H miR-30e-5p Fi&/K-F 22 ER(P < 0.05). R KIIHE miR-30e-5p if Fik
BRY,  AAASHE W 1.
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Figure 1. Expression levels of miR-30e-5p in CA16
1. miR-30e-5p 7E CA16 FHIFRIAKTF

4.2. Caspase-3 BY7EMEKF

K H Caspase-3 & MRS SL IV AR T A T /5 CA16 IMPET KT, g8 B s, 5N A,
BEAEFL S H 4 Caspase-3 i PEACTF R THE(P < 0.05); MY £k miR-30e-5p BTG, 5
NC+H %, miR+H 4 Caspase-3 i H7KF (P < 0.05), KRBT IK-H TSm0, HAAWE 2.
4.3. CA16 BATKFE

FATR A B Mg TR S SR R, 3P kil CA16 BIR T /KT, 455 A0 Caspase-3 JiE £ /K T

g — TR, 5 N AR, H 4 CAL6 T HLEI IR TP < 0.05); 1 £t B et ik miR-30e-5p
185, 5 NCHH 418, miR+H 41 CA16 FT-HLA B & F B#(P < 0.05), BRI 3.
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Figure 2. Activity level of Caspase-3 in CA16
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Figure 3. Proportional level of CA16 apoptosis after hypoxia induction
B 3. REIFFHE CAl6 ATLLAHIKTE

4.4. miR-30e-5p RYEAEE T 534

Rt BT miR-30e-5p PATEHEE S CAL6 T FIAHZHLE], X miR-30e-5p FAI#EIE RIHAT 1 5% .
A B2 miRNA B0 2 7 23 #r 45 B 2R, BIM T AE N miR-30e-5p W A4 LR 2 —. ittt — Dtk
X miR-30e-5p 1 BIM (751, BAVKINH F LIS G0, A A SCHERFIEE 2, ESE BIM
FEC VA R AR R T B ST T & B WELHIAE oG L, A 2 A5 BIM 7]

AR T — D AL, BRI 1.
4.5. £PIEEFIES BIM 2 miR-30e-5p HIEER

i GEO HdlE MR EHE RS, 45 R IR miR-30e-50p fE.LUUMIAE 2 — SR B E A E B, T

BIM A] LA# miR-30e-50p # [ri) 1 45 2k 1M 520060 o UL BB 1 2E R RE

=]
Ae e

miR-30e-5p A%
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Table 1. Predictive analysis of target genes of miR-30e-5p
%< 1. miR-30e-5p HIFMELFE T 43 47

Symbol logFC P.Value adj.P.Val Change
BCL6 1.736375075 1.05E-09 3.79E-07 UP
S0CS3 0.725141695 6.75E-08 1.12E-05 UP
BCL2L11 0.681170299 0.000779916 0.017118994 UP
VIM 0.859319848 0.004612564 0.05799139 UP
AGO02 0.643522517 0.004907579 0.060665128 UP
KRAS 0.703339294 0.015094434 0.125921298 UP
5. i

SRR CALl6 4 HyO, 75 3 B )5 BT L (AR Il miR-30e-5p S TRk /KT A2 4k,
5L, WK TR, £E CAL6 O ULANMI G EAL B S 12 hy 24 hy 36 h DL 48 h PSS [F] I [i)
BN, miR-30e-50p [RIE /K2 ARMI[9]. FEE AT FIINE, miR-30e-50p MIRIEEIZH FFFE,
Bl miR-30e-50p M3k &5 O WU B8 I FE B B S L 5 (O JULRE B ) 2 B 1Bk 2, miR-30e-50p [IRIA R/ [10].
[FIl, 7ESREAEEE 48 h 5, CAL16 4HMLrIH T-/KF3E i, miR-30e-5p Fik/K-FIE i, ALiHHiEd
RS S IE 1 24 h AEWERES (] SU3ET T — DR AL, AR B AT B AN M i A A S
KIN CA16 4R T /KB T, X W 55— 77 T S H miR-30e-50p 7] PASK 5 G CAL6 it
R, BN CAL6 IPET- K F[11].

BEE LS BB RAR M R R, BRI S50 DA S i R IR TE” ax — LI 7E 22 Pt I8 0 1
RAE VA S e i R v R HEAE SGRRIAE A, A <R TS BLA “BWR” A OO U R T BT
BE S [12]. ARTH HAELEA 25 L AR E B 50 A 1 2t 2 b R B miR-30e-50p 7E75 T CA16 T 41
i RIESCBEER], RINHRYE GEO HdEE /M “GSE48060” X — B 4H a7 A T #E ) L ], 45 SR 3%
LA JZAIESE BIM SN miR-30e-5p HIFEEER 2 —[13]. 1 BIM AW GBI HoAth 2 RO AE 4 4013 8 7 A 5
ma, g HOCRERST S AR, X2 RGN Z R I A OCHIPER . TAEARSERS H FRE R I, BIM
EEEIES CAle TP EAEEEM. B FER CAle 4 BIM AKFHEF &, M4
miR-30e-50p L Fik 5, BIM KFEXHIE R, CAl6 MIPET/KF L FEFEWE TR, CAl6 ZufET:/KF
WA IEH[14].

AR AE 25 A B 5 B R 2 BEARIESE miR-30e-50p A LA BIM #E 4l H,0, 1E 5
1) CA16 AAIET[15], (HRARRBATIAEAE — SRR RRRYE: 55, WMo caRMIIRLEE
FoAh S ) FE A FLE M, ANHERRIXSSEEIL 2 5 T HL0, i S RIERE [ 16]; AR, HR4EME 3 HAE,
X TR BT P A R KON RN R B fiE s e B R AR I H AL S8 RS, i BT AR AR
Pedc s —, RUAE AR SR 75 B — 2P R &R DU 5[ 17]

L EFTR, EFRARURGE A 2 I SEER AT 7T LA A A G BT AR tH 4518 miR-30e-50p BAKAEEEDE BIM 5
B CAL6 BT T3 VM 2%, miR-30e-5p AEHE A BIM 3E 17 12 B 4EE S 19 CA16 RIVHT:. 117 BIM fifa
W5 H0, BREECTE 5 1600 LR B 18 T2 1 B AR 43 WL A e idt— 2B 9 18]

B
RHRAY FITR RO T, VP V8 SR A TE T 02 T R S B L
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