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MicroRNA-484 regulates liver fibrosis course through targeting Fisl in hepatic stellate cells

ZHANG Li-fen”, LI Bin-bin®, YU Hong-yu*
Department of Pathology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China

[Abstract] Objective To explore the effects of microRNA-484 (miR-484) on hepatic stellate cells (HSCs), the
key cell in the occurrence and development of liver fibrosis, and to investigate the functions. Methods On the basis of
our previous microarray analysis results, we transfected HSC-T6 cell lines with miR-484 inhibitor to intervene the
expression of miR-484 in witro. The expressions of mRNA and proteins related to liver fibrosis and apoptosis were
detected by qPCR and Western blotting, respectively. The cell apoptosis with Annexin V-FITC/PI double staining was
determined by flow cytometry. Results Compared with the control group, the mRNA and protein expression of miR-
484-targeted gene Fisl and proapoptotic factor caspase-3 were both significantly up-regulated (P<<0. 05), and apoptosis
inhibitory factor Bel-2 was significantly down-regulated (P <C0. 05) in the HSC-T6 cells transfected with miR-484
inhibitor; the apoptosis rate of HSC-T6 cells was significantly increased ([32. 81+3. 21]% vs [57. 5446. 76]%, P<<
0.05), and a-smooth muscle actin and collagen type | were both significantly down-regulated (P<C0. 05) in the HSC-
T6 cells transfected with miR-484 inhibitor. Conclusion MiR-484 promotes the occurrence and progress of liver fibrosis
through inhibiting the apoptosis and promoting the activation of HSCs by targeting Fisl.
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R R PR AR Y . RS & B, miRNA
AJ BEAR BT/ A TR I 52 L OR B 1T A B A e fi
HARSEWHE T 1MWK 40 A =2 8] I 38 52 028 A D 4
SRR K R HEAE R o ARG PR L AR
AAFHE miR-122, miR-125a-5p, miR-181b Z£7E N Y
Zi miRNA 2 B EWERRB - ERE LR
W T AR EAb 2 1 O A A DL S gk RO, ok JHE2F
HEAL I TCON B AT TSR AL TR

AR i AR vl ot B BRI 1 AT
AL S PR M 22 57 3R IA ) miRNA, 45251 7R
miR-484 e JIFEF 4E AL S Wy 6 34 1f v 32 T 3 3208
miR-484 s{VF7E 41 4efb & A= Lk S vh HoA S B AR
Y™, #F 58 &k B, miR-484 RE % i 45 Fisl
(mitochondrial fission 1 protein) %23 3L B2 i i 5 41|
S5 A L /035 6O LA A RSB IR Bz s
AR 0] Fisl Ja GOk o 24 mm T, A
W T miR-484 #A) Fisl %t HSC A= 9)2# 3k
FISEN S Ry LT 4EAi2 7 SR BB 0 3 5B R

1 ##7E

1.1 HSC-T6 tmp3zs~ HSCT6 40tk B 3%
ERE 57 77 U1 1R 3% Fr ( American Type Culture
Collection, ATCC)., Fl & 10% M 4k Ifl 3% (FBS,
Gibco) 1) DMEM ki 3% W & F 37 C 4il il K5 5= 44
(Thermo) H 15 5% . [ K0T 77 200 6L 2B 1 210 0l 5

F:1ML(Corning) 80 %5 ~90 %o i AT #EA A& 4%

L2 @mpastd A B4 Y HEARERA A
f1) riboFect™ CP % Y450 i 17 2 /3 F miRNA
NCF X} BEZH) 8% miR-484 inhibitor [y%% 4y, i Yy
A IR UL A B E R AT L 25 IR IR AN B e A TR
73 ¥ miRNA NC 2 5 HA AT miRNA A HA[H
PEPER) miR-22 (7 PG AE R AR A FR A W)  miR-
484 inhibitor (MG AE W H AR A BRA FD & —Fh
REFRL A L i fb 2 18 1 ) LA miRNA AR FRLEE
AT miR-484 A A, F 518 5'-AUC GGG
AGG GGA CUG AGC CUG A-3', #3424 h 5,1
riboMONITOR #3245 78 57 O M B AE 8 R A
R E/NEIDE 5 LR Il 2 3P 8

1.3 RNA #4.k# % & qPCR  HSC-T6 #%
24 h J5¥ . FI 4 10% FBS i DMEM K% % i 4k 45
R % 24 h, TRIzol 3 (Invitrogen) #H17 8 RNA $2
B, i SR8 NS A R AR A BR S B 5 sk
Fl & M TaKaRa [ % s 71 & Ui B 45 K miRNA
J il RNA DL 20 pl (&R [ %5808 cDNA, I
SYBR Green i & (TaKaRa) 20 pl. J i {4 Z Fl
Applied Biosystems 7900 %! PCR {¥#4T qPCR, JZ
M EA4:95 C 10 min; 95 'C 15 s .60 C 60 s,40 4>
PEERFE 75~95 C &M T T mihZ&atr. 519
FPHIE 1,

%1 qPCR3|#F7!
Tab 1 Gene-specific primers for the qPCR

- a7
Gene Primer sequence (5'-3")

Product length (bp)

miR-484 RT: CTC AAC TGG TGT CGT GGA GTC GGC AAT TCA GTT GAG ATC GGG AG
Forward: ACA CTC CAG CTG GGT CAG GCT CAG TCC CCT

Reverse: TGG TGT CGT GGA GTC G

U6 RT: CTC AAC TGG TGT CGT GGA GTC GGC AAT TCA GTT GAG CAT CAG AT

Forward: GGG CTG TAC TGA CTT GAT GA
Reverse: TGG TGT CGT GGA GTC G

Fisl Forward: TGA ATA CGC CTG GTG CCT GGT T 109
Reverse: ATC CCG CTG CTC CTC TTT GCT A

Caspase-3 Forward: GCG GTA TTG AGA CAG ACA GTG GAA C 91
Reverse: GCG GTA GAG TAA GCA TAC AGG AAG T

Bel-2 Forward: TCC TTC CAG CCT GAG AGC AAC C 173
Reverse: CGA CGG TAG CGA CGA GAG AAG T

aSMA Forward: GCC ACT GCT GCT TCC TCT TCT T 136
Reverse: CCG CCG ACT CCA TTC CAA TGA A

Col 1 Forward: GCT CGT GGA TTG CCT GGA ACA G 235
Reverse: CAC CGA CAG CAC CAT CGT TAC C

BActin Forward: CAC TAT CGG CAA TGA GCG GTT CC 154
Reverse: CAG CAC TGT GTT GGC ATA GAG GT

Fisl: Mitochondrial fission 1 protein; a-SMA: a-Smooth muscle actin; Col J: Collagen type ;5 RT: Reverse transcription
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1.4 #mpA#n A Annexin V-FITC/PI #Yx
PR AN R T A AT A . R Ak
RGO 40 A, PBS Uk 2 Uk F 1 X855 22 vl A
AN 1X10° /mL, i 5 pl FITC #15 pL PI,
BRI, HEOLE IR A 15 min , EJE A 400 pL
IXEEEZ2 0P 8 1 b YR i =X 4 A DL e 2
IR BRA "D B T2

1.5 &G Rr@ o4 H PMSE 24 4, $2 He
SR BCA & W B, 17 SDS-PAGE, ¥ 45
JEHLE 75 VL A3 BS I 120 VL@ & k. i
PVDF f5 (Millipore) #E1 745 15, 5 76 A @3 83 (0. 5%
TBST Beifil) 341 1 hy S8 )5 43 3 A — i ft =41
(Abcam) 4TI E . TN ECL &G, & T BE AL

Transfection indicator fluorescence

1

22 S PR IR PO ES

144% (Bio-Rad Muiltilmager) P EEYG. B 5.

1.6 “itsaz® KA SPSS 21. 0 #4174 it
FOMT. TR R, s FoR, AR Fb R F AT T
FEA ¢ K% . K /K E o0 0. 05,

2 & X

2.1 HSC-T6 % ¥ miR-484 inhibitor #4 % 4 2
Z D) 125 nmol/L ¥ B miR-484 inhibitor %
Ye HSC-T6 4l i, %% Y ®0R 18 90% DL | (& 1),
qPCR Kz 45 R 7R, #% % T miR-484 inhibitor )
YA miR-484 1) F IR A B B E X B R R T
92. 42%, 2258 Gl 2F = L (P<C0. 05) s s A4
EFBAE R R A 2 o gt e (B 2)

Merged

Fig 1 Transfection efficiency dectected by transfection indicator

The green fluorescence indicated that the cells were successfully transfected, the rate of transfection was more than 90%. DAPI. 47, 6-

Diamidino-2-phenylindole. Original magnification; X200
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Fig 2 MiR-484 down-regulated after transfected with
inhibitor by qPCR
NC: Negative control. * P<0.05. n=3, x=+s
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Fig 3 Changes of Fisl, caspase-3 and Bcl-2 expression after
transfected with miR-484 inhibitors

A, B, and C; Fisl, caspase-3, and Bcl-2 mRNA expression in different

groups detected by qPCR assay; D: The protein expression of Fisl,

caspase-3, and Bel-2 in different groups detected by Western blotting.

NC: Negative control; Fisl: Mitochondrial fission 1 protein. * P<Z0. 05.

n=3, rts
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2.3 T miR-484 & 4 i Ar 4k qPCR 45
7R X T B PR X B 2H . miR-484 inhibitor 24
HSC-T6 oV WUILENEE 1 (e SMA) FI T Y5
(Col D 1) mRNA 23k & 4> IR T 43. 73% il
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W
1
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wn

Relative expression
of a-SMA mRNA
of Col | mRNA

Relative expression

65. 43%0, ZERA G L (P<<0. 05) ; B R ED
MEER S qPCR 25501 —2 (K 4, #/8 HSC-T6 {f
AU/ b | EF HEAL TR AR

Blank NC Inhibitor M-

G-SMA T ™ e e 43000

Col [{ e — 130 000
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1
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0.5} . 0.5f
I__I__‘ B-Actin- - S S— 2 000
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B4 T8 miR-484 J5 a-SMA F1 Col [ Fik T

Fig 4

o-SMA and Col [ expression were decreased when miR-484 were down-regulated

A, B: «SMA and Col I mRNA expressions in different groups detected by qPCR; C: The protein expresions of «-SMA and Col | in different

groups detected by Western blotting. «~SMA: «Smooth muscle actin; Col [: Collagen type [; NC: Negative control. * P<(0.05. n=3, x=%s

2.4 TFiAmiR-484 & HSC-T6 A FH4 35 FIH

(32.8143. 21) %, miR-484 inhibitor 4 34 (57. 54 +

Annexin V-FITC/PI U 3t 3= # ) %6 ¢ miR-484  6.76) % (& 5). 25 [AXF BE4L FIBH M a2l 22 S o5
inhibitor 48 h JE 4N T- A2l AL . 25 R LB IR P22 L (P=0. 15), 1Ml miR-484 inhibitor 2 2 g 7
SHL AR 08 T3 ok (37, 27 2. 94) %, [ X BB 4 K T2 T I IR, 2 A G T8 L (P<C0. 05)
4 Blank 4 NC 4 Inhibitor
10773 1% IR ) 3 Ymz &3
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Fig 5 Apoptosis rate was increased when miR-484 were down-regulated

PI. Propidium iodide; FITC; Fluorescein isothiocyanate; NC; Negative control
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miRNA & 022 7 3635, DI R/R P 2T 4 &
SR UL B FER I8 o S TP T 4 A 1 TS B 1 7 18 AF 5
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SR el & A Rk R BT SE . 45 AU 56 T 26
miRNA [BF5EN 0 FATRAF 58 TAE SR T8 i
WRBF AR iy 338 Ao 4 2 2 b 3h A
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MiR-A84 1) B 350k 22 5 33k, 8/ HLmT R 76 P41 4k 4k
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B AR A/ 2448 1 Fis] k4 &5 Fisl &
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Al O LT T RO AR SE A TE B . AR R I
PG FLA AR S 9838 DL b R B
FE AN A 9] BE T miR-484 U] S Fisl %@ 40
e [l A EA S R TR

HSC 2Rk & 2B 1) S5 4, AR F 5 75 6
FIF HSC-T6 4 ffitkiASMS2 5080 T miR-484 5210
HIWREMIMEN . aPCR 2K 1 5T B 306 52 16 45 AR K
B, 24 miR-484 ik F L. Fisl 78 mRNA 1% H
AKF-H T g B AE HSC-T6 Ht miR-484 [a]#E 7]
B0 4 Fisl, %F HSC-T6 8 13 i e, HAE
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J5 s Bel-2 323K R BT caspase-3 #1515 » Annexin
V-FITC/PT WYk AL . HSC-T6 YA 1R T+
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