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1 E. BH Wi WA Armadillidium vulgare miRNA-2863 (avu-miR-2863) %t JH-&E HepG2 40 A1 MHCCO7H 2 it 48 4 -
TFE . RZR MM SARSCHL . 755%  FE T small RNA 5§51 S0 ) miRNA, H5 HepG2 ZHfL A1 MHCCO7H 4 73 yoxt i
4R avu-miR-2863 41, KA CCK-8 v\ KR SEIGHFN Transwell 1228 SEIGKT I e 4 A3 0 . IERE IR 2268 J): 3D JRg BRAR
M P9 IR SR A5 R 4 R P 3G 5 s Western blotting A 40 M HHE 1 D1 Ceyelin D1 40 At B e 40 i eg o e 5
(cellular myelocytomatosis oncogene, C-Myc) « E-45%i# 1 (E-cadherin, E-Ca) . N-Ca. #¥JEE [ (vimentin, Vim) Fl
FE 4 8 E AR 14 (matrix metalloproteinase 14, MMP14) FIERiE; FIHAEE 9 Hil avu-miR-2863 HIFEIER, HUARIERIZH
HAR4F5 (Kyoto encyclopedia of genes and genomes, KEGG) & & £ /3 W FI3E K A4 i (gene ontology, GO) ZhREE 45
TR avu-miR-2863 HI{EHI AL, Western blotting V24 M I A4 ) 21 e 280 B2 Rk 4 282 2K 1 §§-3 (cleaved cysteine-aspartic protease-
3, cleaved Caspase-3) « B iUk 28-2 (B-cell lymphoma-2, Bel-2) Fl Bel-2 <t X & A ¥ 5w%Hi4& (monoclonal antibody
to Bcl-2 associated X protein, Bax) ML FMNIAEARKIMLNABIH T ; Mito-Tracker Red. Hoechst Yo fll 2,7 — &
TERGE T ZMREE (DCFH-DA) 4 Al AT 2R R 2 G FN A & 14 (reactive oxygen species, ROS) £iilll; qRT-PCR £
M avu-miR-2863 7E/NFRMIK P RIETE N . L8R BT mil sl 55 AR N BRI 248 01 126 45 58 Y avu-miR-2863; SR
ELA, avu-miR-2863 H] ] HepG2 A1 MHCCO7H 41l f3AE . iER AR ZE (P<<0.01) , #1%1] 3D MR ERIAFR FI3E K (P<<0.01) ;
AJ 2 3 F#A% Cyclin D1+ C-Myc. N-ca. Vim. MMP14 & H )& iE (P<<0.05. 0.01) &2 F+ & E-ca ®MAKIRIE (P<0.01)
AAZ A BN avu-miR-2863 ] BRI 42 Bel-2 ZKRE AT IR TR R EPUTREER ;. SXTHRAIE, avu-miR-2863
Al BE T cleaved Caspase-3. Bax R HAMEIL (P<0.05. 0.01) K Bel-2 HAMEIA (P<0.01) ; BRIty
BoR, SXTIRALEE, A avu-miR-2863 J&, ML TSN (P<<0.01) , ZRKAATZOLHRERTS (P<0.01) , 40/ ROS Tt
fm (P<<0.05. 0.01) ; qRT-PCR f&ill &7, avu-miR-2863 Wlidid 5 i@ B NN RIMIK (P<0.01) . £5i®  avu-miR-2863
A fgiEd 1% Bel-2/Bax/Caspase-3 {5 5@ H | w40 HepG2 Al MHCCO7H IX34FE . iTFEFIRZE, I RIESUREITER .
KHEIAR): BUH; microRNA; FHe; ¥65E; iIT#; W
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Abstract: Objective To explore effects and underlying mechanisms of miRNA-2863 derived from the traditional Chinese medicine
Armadillidium vulgare, on the proliferation, migration, and invasion of HepG2 and MHCC97H liver cancer cells. Methods Small
RNA sequencing identified miRNAs from A. vulgare, followed by screening candidate miRNAs. HepG2 and MHCC97H cells were
divided into control group and avu-miR-2863 group. Cell proliferation, migration, and invasion were assessed using CCK-8, scratch,
and Transwell invasion assays. 3D tumor sphere model was used to simulate the tumor microenvironment and evaluate tumor cell
proliferation. Western blotting was performed to detect the expression of cyclin D1, cellular myelocytomatosis oncogene (C-Myc), E-
cadherin (E-ca), N-ca, vimentin (Vim), and matrix metalloproteinase 14 (MMP14). Bioinformatics analysis was conducted to predict
target genes of avu-miR-2863, and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment and Gene Ontology
(GO) function enrichment analyses were performed to explore its mechanism of action. The protein expression of cleaved cysteine-
aspartic protease-3 (cleaved Caspase-3), B-cell lymphoma-2 (Bcl-2) and monoclonal antibody to Bcl-2 associated X protein (Bax)
were also detected by Western blotting. Cell apoptosis was assessed using flow cytometry, while mitochondrial fluorescence and
intracellular reactive oxygen species (ROS) were detected using Mito-Tracker Red, Hoechst staining, and DCFH-DA assays. The
expression of avu-miR-2863 in blood was measured by qRT-PCR. Results High-throughput sequencing identified and screened avu-
miR-2863. Compared with the control group, avu-miR-2863 inhibited the proliferation, migration, and invasion of HepG2 and
MHCC97H cells (P < 0.01) and reduced the size of 3D tumor spheres (P < 0.01). avu-miR-2863 downregulated the expression of
Cyclin D1, C-Myc, N-ca, Vim, and MMP14 (P < 0.05, 0.01), while upregulating E-ca expression (P < 0.01). Bioinformatics analysis
suggested that avu-miR-2863 may exert its anti-liver cancer effects by regulating the Bel-2 family-mediated apoptosis pathway.
Compared to the control group, avu-miR-2863 increased cleaved Caspase-3 and Bax expression (P < 0.05, 0.01) and decreased Bcl-2
expression (P < 0.01). Further experimental results indicated that, compared with the control group, transfection with avu-miR-2863
led to enhanced apoptosis (P < 0.01), reduced mitochondrial fluorescence intensity (P < 0.01), and elevated ROS levels (P < 0.05,
0.01). qRT-PCR analysis demonstrated that avu-miR-2863 could be absorbed through the gastrointestinal tract and enter the
bloodstream of mice (P <0.01). Conclusion The avu-miR-2863 may inhibit the proliferation, migration, and invasion of liver cancer
cells HepG2 and MHCC97H by regulating the Bcl-2/Bax/Caspase-3 signaling pathway, thereby exerting potent anti-liver cancer
effects.

Key words: Armadillidium vulgare Latreille; microRNA; liver cancer; proliferation; migration; apoptosis

FEABRYE N, R B0 2 J A kR
%8 6 7, SET-HHES 3 A, FHFERLAH 83 JINME

M R bR - R A R IR R AR AT
DR B3 I oA B S i A2 R U R VR . B

TS R RIE T Tk F EAFE TR K
IT NS ST RE R A G 2450 o DR HB P R B 1
MR ARRE S5, A 5%~ 15%BFEG YT
BITW, TAIT o EE R 2R AR AN RN
S 251 P BRI AME . AR, HERZTE
WIT IR TR ERI R, Horh, rRRLZGEERIR LI E
U2 BAT SRR, LRI PR 5 s
FHPER. Sm AR PR ETTMACR 2L, Hil,
PARAIR 250 SRt TRt BT SRPUHHEA Rl or SR Iy
HE R BONTRYT T 78 i A el

S Armadillidium vulgare Latreille BRER « 148
W, AREESEE. . BRI REEKA
SEEH AL E U, BRI, B F TR AT LA

TATE RS F R R B TR IR BRSOl iR
PRARER « & MR A 2 s I E RO, 78 JEUR M e
NIRRT T, RIS R
PER02,

H A% T BRUIA 55 B R 2 M Dh e B i 7t = 224
W 22 IR AR (A 5 7 T, 50X K T R A
b, %%E RNA R EEESR SE . Frathg,
ZetE. RBEYWH, JLHEZ microRNA
(miRNA) , Z 5 EARKEL. . b, &
28 RS S AR BRI, FEASRVR ) miR 159
AT AR AL A K s miR-2911. miR167e-
Sp AT LA 25 s 40 Mo frp s 50 170, DL AR,
miRNA 1] 582 HH 2 R T ikl L EA



FEH 202412 7 $55% B 248 Chinese Traditional and Herbal Drugs 2024 December Vol. 55 No. 24

- 8447 «

FERIPTIR AL . Rk, A 50 R a5
miRNA, $R1F HAEPUHE I R A R R E TERLH,
R R 2B SR AR AR .

1 MR

1.1 APtk R oh)
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#5 26939-1-AP) I H s =8 LD HARA R
oy 3R 4 )8 5 B 14(matrix metalloproteinase
14, MMP14, #it'5 AF0212) . iGfLHI MR BR K
A4 % B B H B -3 ( cleaved cysteine-aspartic
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ICIFHEI R EAIR AT ; Centrifuge 5425 7 if
Z0HL (B [E Eppendorf A #]) ; Light Cycler 96 %4
PCR 1 (%fit: Roche A F]) ; QuantStudio™ 3 5z
i) 26 6 72 & PCR R4t (3£ [ Thermo Fisher Scientific
~#]) 5 Micro Drop SE B &E 2T (R E
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JP6F BRI miRNA JEAT R s 200 7, R A D £
miRNA /#7515 Rfam. miRBase 3L K4 75347
EeXt, 44 miREvo Al miRDeep2 #4731 miRNA
(K150 HT, 3RA5FIE B count 15 33474t 1T, Transcripts
Per Million (TPM) HEATRIAE I — 1 AbHE, #%t
R0 miRNA ik .
22 HIEFELEEAY) mimics

¥ miRNA mimics ff | DEPC 7K I ] Ji%
20 pmol/L {RAF ¥ » % YLt X mimics % lipofectamine
3000™ 4355l F1 opti-MEM 35 72 26k, IR &35 5) )5,
FFiBERT lipofectamine 3000™ 5 mimics V&A1, =
EFE 15 min. M4HH0% B IA R 50%~T70%HH, H4
G AYIIMNEH HepG2 Al MHCCO7H 4 fitd
B IR Lrh, B R A K, AR R
TERG GLRT AL T R GF I FERAS
2.3 YHREEEFR. DARAIE

JiFJ& HepG2 F1 MHCCO7H 2035 9575 & 1%
WA +89% DMEM  F: it 5% 7% 5 4 10% i 4 1
THACR I e i IRk, #IREMR 37 C. 5%
CO2 MIFIRSE . B RSN AEKARDL, 2~3 d
B 1 IR ZHMBENL 73 X BB 4H . avu-miR-2863
4 (100nmol/L) , HRHESLI LKA B RE A1),
Y S5 S SR ARSI o
2.4 CCK-8 JA1& N 4HpaIE5E
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2.14 qRT-PCR #&0 avu-miR-2863 7£/)\fR 0%
HIFRIL

BN BRI, {4 i RNA 23 B IR 7 £ M 4
M 7r B4 RNA, miRNA cDNA %544 TR
A1 Bulge-Loop miRNA qRT-PCR Starter Kit 1 % 5%
cDNA }2 qRT-PCR.PCR &7 11321 95 C, 10 min;
95 CAME2s, 60 CiB-k20s F170 CLEH 10s,
40 MBI IEfRIZEAYE 95 'C 155, 60 CIiBk
60s, 95 CAME 15s, T qRT-PCR 5|9 it Rg
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#z1 SHF5
Table 1 Primer sequences
T 54 5 FMFE (5°-3) 34 B/op
avu-miR-2863 GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGCTGAG 88
ES7NELY)
avu-miR-2863 CGCGGTTGTGGACTGTGG
By
avu-miR-2863 AGTGCAGGGTCCGAGGTATT
THESI
U6 223551 GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAATATGG 111
U6 L5119 CGCTTCGGCAGCACATATAC
U6 e 9 TTCACGAATTTGCGTGTCATC

215 ZirESh

KAl SPSS 25.0 AT F At M, KA
GraphPad Prism 9 # AT HAEFTRAL, THETE
W R IESDA LA X £ SRR, T ZEFI ZHFEA L
KB T7 200, PN ELBER F LSD-1 K556
T EARTF K H Games-Howell 06, 2 4I5%
AFFEIER A, WRHZ AR R
(KruskalWallis H #536)
3 %R
3.1 ET small RNA JUF1Z#E avu-miRNA

iz md s PR, #57 cDNA S, #%
#E avu-miRNA, Il 7 F7#3 ) miRNA 77, read count
£ 100 LL ) miRNA 4L6 21 4>, 100 LL A 24

A% TPM H—4b )5, RIEE AT 5 AL00H miRNA
B %1, read counts. TPM W& 1 f1% 2. WK%
IXEHT 5 A7 miRNA ()7 %1% A\ miRbase #E1THE
R0 KRR B E TS Novel-41 &5 —31H
ANZE miRNA J¥%1. £T ik, U8 Novel-41 4 i
AR A ) miRNA, {EAMEER miRNA FEATHF
7. HRIE miRNA iy 4% 721221 %% Novel-41 4y
4,5 avu-miR-2863 .
3.2 %i#ii%) HepG2 F1 MHCC97H ZMARAYIETE . it
BARENZ N

Eixt A LL Rz, 2D 455 CCK-8 45 (]
2-A. B) KI, avu-miR-2863 7] LA HepG2 A
MHCCY97H 4B 3858, H 100 nmol/L ¥ T 1E
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AR AR L AT, B i R B RN I & S e e, TR IR AR BT 5 X BT Horh 10 000 2% reads ISR, A0 LX) B IEE,
WA LT B G d, o LTI P DX Lo B S o fdk IR TA reads, AR3ECONIEREIN TR w1, SOy GUREN T B a6, i e ) 7
FEBME+3 bR Z I3 5 AU A By P miRNA B ALK S A8 (19 i

A-workflow of A. vulgare library construction for traditional Chinese medicine; B-distribution of sequencing error rates, where the x-axis represents the
base position of reads, and the y-axis represents the error rate per base; C-length distribution statistics of SRNA fragments; D-density distribution of 4.
vulgare chromosomes, where the outermost circle represents the selected chromosomes displayed. The gray background area in the middle shows the
distribution of 10 000 sampled reads, with red representing alignment to the positive strand and blue to the negative strand. The innermost circle indicates
all reads aligned to the chromosome, with orange showing the sequencing coverage of the positive strand and green the coverage of the negative strand.

Outliers exceeding the mean sequencing coverage plus three times the standard deviation are excluded; E, F-preference for bases at the first and other
positions of novel miRNAs.

1 3 small RNA HSEENF
Fig. 1 High-throughput sequencing of A. vulgare small RNA

F®2 RIKEH S MIHYFET miRNAs
Table 2 Top five newly identified miRNAs with highest expression levels

miRNA miRNA 741 (5°-3°) MR AT (EENE N
Novel-1 ACCCUGUAGAUCCGAAUUUGUG 22 5521 54 421.969 880
Novel-34 UGGACGGAGAACUGAUAAGGG 21 758 7 471.808 217
Novel-16 UUUUGAUUGUUGCUCAGAAGGC 22 357 3519.044 239
Novel-29 CUUGGCACUGAAAGAAUUCACA 22 137 1 350.445 548
Novel-41 (avu-miR-2863) GUUGUGGACUGUGGCUCAGC 20 124 1222.301 080

F 48h AR EFE (P<0.01) . Fk, 2525 avu-miR-2863 REASHIH] HepG2 F1 MHCC97H 41
YR PR L SN TE] 2 100 nmol/L 48 ho J@Id 3D i M 3D MR Bk AR K ARFR A K (P<0.01) . Kl
JARRBA S (K 2-C. D) KL, SXTIRAE,  JRSEEAM Transwell RZESLW AR (K 2-E~G)
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KW, SxTRALE, avu-miR-2863 X HepG2 &
MHCCY7H 4 (¥ 3 # AR 2% fie 71 3506 # i 4 H
(P<0.01) .
3.3 X HepG2 1 MHCCY97H ZMAiEsE . iT B F1=
ZHEXERRIENFN

Western blotting 2558 (& 3) o, SXFHEALL

MMP14 £ FRIEKFRE T F (P<0.05. 0.01) ,
E-Ca RARIE/KFEZEFE (P<0.01)
34 avu-miR-2863 ¥EEFE FNFN Western blotting
I

i) miRanda il #] avu-miR-2863 [KJ#EH [
2236 4>, miRDB FiiliE] 443 1>, 2 ANEfE eSS4

¢, avu-miR-2863 41 Cyclin D1 c-Myc. N-Ca. Vim.  FE[KF5 385 1>, f#iH TCGA ¥ F 2K 5 avu-miR-
OA HepG2 C % 8- B 2.0
S 407 o, ~ A J | § = -
= = ~ auv-miR-2863 50 nmol-L"! g 61 19
= 207 ~ auy-miR-2863 100 nmol-L™! . . = 4 = 101
pa -+ auv-miR-2863 200 nmol-L"! - S &
B (4 100 pm T 2 £ 0.51
2 — = = o
1 _miR- 0 @0 -
F20 T R awv-miR-2863 e O v miR2863 B anv-miR-2563
B t/h MHCC97H D HepG2 o N
N _ Pra——- 52. 7 sk E 0.57
5 2 - X R 2 041 **
= 201 ~ auv-miR-2863 50 nmol-L""! o 03
= - auv-miR-2863 100 nmol-L™! &1 x
g 107 -+ auv-miR-2863 200 nmol-L™! B £ 0.2
2 0 % 0.1
§—10' auv-miR-2863 a 0 - —n () :
0 24 43 7 FiE auv-miR-2863 FffiE auv-miR-2863
oh MHCC97H
E xof HE auv-miR-2863 Xt HE auv-miR-2863 HepG2
' ; e s 607 o X o au-miR-2863
: R 40 1
-LE 3k
¢ E 20 *%
2
g,
24h 48'h
MHCC97H
607 ° S o auv-miR-
R 40 1
H
by
= 20
=
g
O =
24h 48h
HepG2 MHCC97H
F pagist auv-miR-2863 pagist auv-miR-2863
£ 1500 -
5 i ¢
21000 z@g
" Kok
= 00 - ®
2 U]
! %
g 0 o = 0

S an-miR 2863

4

K auv-miR-2863

HepG2

MHCC97H

A. B-CCK-8 £ lll avu-miR-2863 % HepG2 # MHCC97H 201345 MI5EM (n=6) : C. D-3D JMRIERTE S I0 PPA 5 4L avu-miR-2863 J iR
HAAIETETE R (n=3) ; E-RIJRSIGIHTEE YL avu-miR-2863 7 HepG2 fil MHCCO7H SHMLTA ) (n=3) ; F. G-Transwell K¥l] avu-miR-
2863 T-TiJm HepG2 1l MHCCO7H #1226 ) (n=3) ; SxBAHE.: *P<0.05 **P<0.01, FEH.

A, B-CCK-8 assay showing the effect of avu-miR-2863 on the proliferation of HepG2 and MHCC97H cells (n = 6); C, D-3D tumor sphere formation assay
evaluating tumor cell proliferation after transfection with avu-miR-2863 (n = 3); E-scratch assay analyzing the migration ability of HepG2 and MHCC97H
cells after transfection with avu-miR-2863 (n = 3); F, G-transwell assay assessing the invasion ability of HepG2 and MHCC97H cells after avu-miR-2863

intervention (n =3); P <0.05 P <0.01 vs control group, same as below figures.

&2 ¥t HepG2 #1 MHCCY7H ZRARIEFE. IEHBFFEEHIM (X +5s)
Fig. 2 Effects on proliferation, migration, and invasion of HepG2 and MHCC97H cells ( X  s)
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HepG2 MHCC97H
T auv-miR-2863 X auv-miR-2863
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c-Myc - O |5.7~6.5><104§1'

¥0.5

B‘aCﬁn‘ ———— |4~2X104
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MMP14 5510
-— 15
B o XtHE
:& 10 sk
Vim | o ———[5.5~6.010* o
HH_/‘O.S /
N-Ca| P —p— |1.3x105 = é
2o
B-actin| ———— ‘4.2><104 N-Ca

3 %t HepG2 #1 MHCCY97H #AREIETE (A). IIBFFEZE B) HEXEAXRIA

Cyclin D1

MHCC97H

HepG2

c-Myc Cyclin D1 c-Myc

HepG2 MHCC97H
@ auv-miR-2863 H_l's o3 it o auv-miR-2863
*k ,’% L
;’; ; o H10
o K
Z
7 67 B =os
Z 0 B =
171
=
MMP14 E-Ca Vim N-Ca MMPI4 E-Ca Vim

U8 (X +S,n=5)

Fig. 3 Effects on expression of proteins related to proliferation (A), migration, and invasion (B) in HepG2 and MHCC97H
cells(Xts,n=5)

2863 Tl A5 230 MERLRI#E4T KEGG & 457
HrFl GO 734 (B 4-A~D) o« WAEWiEFE (biological
process, BP) . 4iffg2H ik (cellular component, CC)
5> TIhEe (molecular function, MF) 3 J7THHE(T
GO 7, 1EBP i, FES5REAKE . 40y
PSR fE CC 7T, FEW T 21
Bel-2 FiEEH, SEKMEEESH%; /£ MF J7
i, FERE GTP BHUE E A4 5% 1EH . KEGG
IMTEE R IR avu-miR-2863 FHEIE R & £ FPH T
k. B, EECS Bel-2 MHICHI4RIBI T KA 55
LEWD I FEHEATIGAE, Western blotting £5 58 (18] 4-E)
&R, ffH avu-miR-2863 #4t HepG2 ¢ MHCC97H
M5, cleaved Caspase-3+ Bax & AT KL &R
F T (P<0.05. 0.01) , Bel-2 & FMIX KL E
BFE T (P<0.01) .
35 %t HepG2 K MHCCY97H ARAT . ZekifkFn
ROS BIF2 N

ffi FH avu-miR-2863 #% 4 1 il HepG2 A
MHCC97H 4iiffi )5, 4l 5-A. B fios, SxE4 L
B, RRRA O ERRE B ES  5 5D (P<
0.01) . Kl 5-C. E Ji7n, avu-miR-2863 +TiJ5
HepG2 Fl MHCCO7H ZHfifd ROS % GaHE K T3
BEWIN (P<0.05. 0.01) .
3.6 avu-miR-2863 7EINi& HEIFRIA

NYGAE avu-miR-2863 & 15 BE5 5 P Fh R SN

I, s avu-miR-2863 JF 525 (B 6-A) , KA
qRT-PCR i, 2550l 6-B firox, RIE/NRAKRPH
Rl 2] avu-miR-2863 IFKIE (P<0.01)
4 g

iR P P A R L L TS A R G TR
HA R | BERERE R sl SRy ), i
ek, HR AR MR R YT R RI/E ) H 2R B E A
VE NPT IR R IR, 2 e H o I 2 8 S
TR AL N e VR TT SR 4L 1B I A AR S . BEOE
R0, 2P R T 2 B S AL, ) AR
Y MGG . FE R R ZR RS ST, R B
Jo i P (524251 o 2 MR R A3 R I 2 P R A R
FEYR YT 2P BB 20, B TUESE, R,
B BEPRSE QRGN DINEEARR, 2t R
W, HERSIEAEIAHAT, RIH RIFHPUESE
PERT, Hodp (R0 B RIS U e AU S 2
PG HIHIER, XN — PR RIS
PERC TR LR SR AL T AR HRES.

miRNA & —FKEZ /N1 AEgIS RNA, HA
HAMED R EANER, H e 30 R e
mRNA 3’JEFHEIX (3 untranslated region, 3°UTR)
AT m T TR U) B B R R A R e KR R
FE SR F SR AE ) 2 B R (1A 120301, 22 4
ML A SR TS SR RIS 2 Fham it 72,
5 3 e e 6 22 P R R AR B A DR 1340,
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5
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HepG2

L570%tM# o auv-miR-2863

HepG2 MHCC97H
Xt auv-miR-2863 KT auv-miR-2863

%
— Bax cleaved Caspase-3 Bcl-2

HI 8 [ kKT

MHCC97H
ToxfH  oauv-miR-2863

Bax

—— — — ‘Z-ZXIO“

X 8 kK

Bax cleaved Caspase-3 Bel-2

A-miRanda 1 miRDB ${#% % avu-miR-2863 3% K T2z 4645 BB ; B-avu-miR-2863 $E3E[RF1 TCGA i 72 5 K &2 ££F BA; C-avu-miR-2863
SEIERAT TCGA $idls 22 3 R A8 S JE K] KEGG 40475 D-avu-miR-2863 $EFEDR AT TCGA ¥l 22 3k KA S4B LK GO 430475 E-avu-miR-2863 %41

JELYA T AH S R AR B

A-venn diagram showing the intersection of avu-miR-2863 target genes predicted by miRanda and miRDB databases; B-venn diagram showing the

intersection of avu-miR-2863 target genes with genes from the TCGA database; C-KEGG analysis of the intersecting target genes between avu-miR-2863

and TCGA database genes; D-GO analysis of the intersecting target genes between avu-miR-2863 and TCGA database genes; E-effects of avu-miR-2863

on the expression of apoptosis-related proteins.

4 avu-miR-2863 $LE X FUN K Western blotting 3&3E (X +s,n=5)
Fig. 4 Prediction of avu-miR-2863 target genes and validation by Western blotting (X £ s, n =5)

B FL I A sl S P HOR, #2480k ave-
miR-2863 AT S5 o Mt g LA HL PR i 14 5 K
T#. mfRERR N EA SRR, iz R
e 2RI RFE o BFFE1% 4% HepG2 Al MHCCY7H 2 F
NIHsEAM 2, B EATTHE RAE A (R 1 A T
AL HAT A7 THIAE 3, 38IE avu-miR-2863 HIHLIT
JEYE. JEId 2D dHEsElE CCK-8. 4RI yR A
Transwell 12285256, 25K, 7£ 100 nmol/L ¥ &

AbFE 48 h, avu-miR-2863 AEMEAT A e 4 i 1Y)
WhE . AR LI D AR 2. thAh, e
3D IR BRAT AR P JIRe 1) = 4k S5 RN IOA B,
avu-miR-2863 1] LA HepG2 Al MHCC97H 4fJifg
IR ERARFARITHI AR A3 K. Western blotting 45 5 7.
7N, avu-miR-2863 REfFIEE IR E A, M
ARG ITBAEZZE. avu-miR-2863 T i1
FEAH KRB Cyclin D1 1 c-Myc HIZRiE, FHAS4N
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58]
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A. B-Mito-Tracker Red il Hochest )65l HepG2 Al MHCCO7H 4IRS 1 5L (n=5); C. E-IiHARK N avu-miR-2863 X HepG2
(n=4) F1 MHCCO7H 40/ T- /5401 (n=3): D-DCFH DA &£ avu-miR-2863 % HepG2 Fl MHCC97H #iifiid ROS 7K-FIIFEMT (n=4).

A, B-Mito-Tracker Red and Hoechst fluorescence assays to detect mitochondrial damage in HepG2 and MHCC97H cells (n = 5); C, E-flow cytometry
analysis of the effect of avu-miR-2863 on apoptosis in HepG2 (n = 4) and MHCC97H cells (n = 3); D-DCFH-DA probe assay to assess the effect of avu-

miR-2863 on ROS levels in HepG2 and MHCC97H cells (n = 4).

5 avu-miR-2863 X} HepG2 % MHCC97H LKA . ROS FAT-AISINE (X +53)
Fig.5 Effects of avu-miR-2863 on mitochondria, ROS, and apoptosis in HepG2 and MHCC97H cells (X £ 5)
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A-secondary structure of the avu-miR-2863 precursor and the
sequence of the mature form; B-qRT-PCR validation of avu-miR-2863

expression in mice blood.

6 avu-miR-2863 FEMARFIRIL (X£5,n=3)
Fig. 6 Expression of avu-miR-2863 in blood (X £ s, n=3)
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