DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol20 NO.9 MAY.2020 - 1601 -

doi: 10.13241/j.cnki.pmb.2020.09.001
- BLEH A e -
miR-369-3p ¥t ] FGF9 {5 S lii% i s dnnu byt 512 2 *

B T WM OE % 4 %' SAE
(1 RN R G S KA RN E G @ AR o 5% 710038;
2 PN AR 7528 B R R RN R B SRR Bk v ¥B-% 710038)

5= B9 1 98 154K 3848 % miR-369-3p 2 A % (hepatocellular carcinoma, HCC)J% 32 20 47 b ) £ ik 45 4 & A 5 16 SR FRUG 09 48 %
M, fEAT miR-369-3p f2 HCC 48 it b 69 4F B ML R R AR B oF LB, 73k S50 % PCR 441 miR-369-3p /£ HCC %32 20 43 fw tm
R 69 F ok T AL, JFifit Spearman's %41 miR-369-3p KA KT 56 K gm 2L FoAH AR K 4 ; CCK-8 #-  Transwell F & 5 53
Fod RAT I 5 B o ] BAK P IR PE miR-369-3p & ik J5 3t HCC 2 i34 76 Fo 13 2 bk 68 % v A A 5 R R 2L 9015 B 32 547 BRI 4E %
SR T Ao R F B AR B S A 5 AT miR-369-3p <t 4f 4k dm gL A K B F 9(fibroblast growth factor 9,FGF9) 4 4% 3 5 iR 4%
YR, 5% :miR-369-3p £ HCC A2 4848 (n=68) Awfmie ¥+ %I ki, HREZAH L HCC R ARG ERZ X RAAAXX A
(%*=6.907,P=0.0086 ) ; Z 4% 1 & M miR-369-3p 7T B F42 it HCC Zn R tg 384 43 200 A b5 A 45 3 — 398 20 69 % 42 5-F AL 7T
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ABSTRACT Objective: To investigate the expression and clinical relevance of miR-369-3p, a lipid metabolism-related miRNA, in
hepatocellular carcinoma (HCC) tissues, and to reveal the functional details and corresponding molecular basis of miR-369-3p in HCC
cells. Methods: Expression levels of miR-369-3p were determined in HCC cell lines and surgically removed HCC tissues using RT-qPCR
analysis. Effects of miR-369-3p manipulation on HCC progression were evaluated using cell proliferation, cell invasion and xenograft
assays. Finally, bioinformatics analysis, transient transfection, site-directed mutagenesis and luciferase reporter assay were incorporated to
determine the potential regulation of fibroblast growth factor 9 (FGF9) expression by miR-369-3p. Results: miR-369-3p expression was
markedly down-regulated in surgical HCC specimens (n=68), and this down-regulation trend correlated well to disease progression and
predicted a poor prognosis in HCC patients (¢*=6.907, P=0.0086). Functionally, miR-369-3p depleted-cells had significantly higher
proliferative, invasive and in vivo tumor formation potential, compared to Ctrl cells. One major mechanism accounting for the
above-mentioned tumor suppressor effects of miR-369-3p is that miR-369-3p may inhibit the FGF9 expression at the posttranscriptional
level via directly binding to its 3'-UTR. Conclusion: miR-369-3p may negatively regulate the proliferation and invasion of HCC cells by
directly targeting the FGF9 signaling pathway at the posttranscriptional level. Collectively, miR-369-3p may function as a potent tumor
suppressor during the development and progression of HCC.
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JiT4& (hepatocellular carcinoma, HCC ) J2&:4= Bk i Fl PN 5 ¥ D
TN 2 — , R AE T R L a5 T, B — 02,
H RTBFE W86 , HCC 40 i 1458 S5 1R 28 /8 J1 5P k4B kK
L R U AH B e b AR 5T I B {2 3 HCC 20 & A=
BT AR 2R 00 43T UL B TR B0 0 B A R VA T A
MicroRNAs (miRNAs) j&—2 i PN IR EEE i i B 2 0 22
AR ARGRITREE RNA 43-F, EA BT 256 T BHr mRNA
1 3" AERHARIX (3'-UTRs ) F£ 5% 53t sl 57 57 Jg 7P 08 1 B 3 R 1Y
FIRIKT HE AN B AR IA L, KBS R, miRNAs &
VAR AR IR AL N 22 Fh R & A i BB 22— ; miRNAs H
AR R B R STV i R R R R MR Y, SERTAE G
WFSY P 5 AT B , miR-369-3p 7R Ak 45 M 20 27 e
RFRIA0S PRI A W REAE NI /- F R HEE IR EM .
SR, E HTEFXF miR-369-3p 7 HCC 4 ity v iy B4 FH R HoA
NG FHLFIE A WATAATHH o

TEARBFFE T, FATEFRAFSE miR-369-3p 7E HCC 4 Jify 1
B SRR TP FRA R USRI B, EERE T LT R A
(1)miR-369-3p Jy frACIHAHSC miRNA® 1 B i 25 6L 2 B AT
ANNEIZS 5 HCC J Bl JR 1 SCA G B 2 22—, (2) il
538 = T AT R, miR-369-3p 552 i 4 0 SIS A
220 FE (1) G i 538 [ MAPK  PI3K-Akt 553 [ 344 2L
)R RME S5, BRI G B im0,
miR-369-3p TLAHIIESE I3 o VA A I 5 (R 28 B A HE X R
I I EE AR /KPR o AEARBRE T, KA R AL
miR-369-3p 7£ HCC J BRLH £ rh i 22385 45 | 1 B miR-369-3p
X HCC 4Hf34H (=22 MVER , I BT AE R L] o

1 AR5 07

1.1 ANFFERBHERAEE

AR B BEAERE RS, TR T S EE
[ K27 RS R B i AR 68 44 Hi 3 B9 HCC 4L SVRIAR B i 55
1E ¥ 2H 21 (adjacent nontumorous liver tissues, ANLTSs), < it £l
25 HCC B HRZEZAEM AYTIRYT . HCC B 81T F
AR JE G B T A R, WS A7 T -80°C EL 3 AR I o
AVRRR P B IR DB AR AR o B R s
BEPR R FEAR R BEAC I Zs By S, 5T 7 28 A S R o
FEALIHEIE o
1.2 HpEIE3E

AN JF % 4 M F  (HepG2.SMMC7721 HCCLM3,
MHCC97-H 1 Huh-7) K A\ 1E% FF4AE Lo2 Y40 [ 3 B il
2 (ATCC, Rockville, MD, USA), 4l T& 4 10%/44
ML AL RA T B A& K5 3235 (DMEM) i, 55 3R7E
37°C (5% CO,),
1.3 {AfmEE

miR-369-3p M 5] \miR-369-3p 4D 4 KAH 1 B 4 %o B
N RiboBio 23 B ¥ I & A, 4 H % U 225 SCHRMEST
HepG2 il HCCLM3 4iiffii LA 2% 10° ¥ B R FSFLAR H, Aol
I mL R IBTAR 2 1 58 R Y RS SR R 80% Al G,

crosstalk®

F| F HiPerFect Transfection Reagent (Qiagen, Hilden, German)
#EAT miR-369-3p #55) \miR-369-3p ASEAUL 4 K A 17 [ 14 Xf 1
VIR gy B Ju e IR 100nM YR BERE DL . RS G 4-6 /)N
BV G, SRR, M E AT & 10%6 28 11175 9 DMEM H
AkSERTFE 24 /N RaE REBR FGF9 (19 HepG2 411 : HepG2
AR EXEON )G B R AR LSS L 5% 10 FL2% B
PR TSR AP, k28555 = 70-80% 41 iU Rl & 2%, Fifi fi 41 )
HiPerFect Transfection Reagent 7 40 i F %% 4 3 ik pLKO.
1-FGF9 B%,%% [ Jii ki ( Sigma-Aldrich, Shanghai, China ) , $5 ¢ 24
NI SR TERE SR ML A 400 pg/mL ) G418 (Thermo Fisher
Scientific , Shanghai , China ) i/ 47 BH44: 5e B i 16 , i 256 B[] 24 2y
2] B2 H AR 1 % BN A € HepG2 4l ifd H i FGF9 i
FRACR
1.4 2R R3S E AR

gL 24 /N SRR, IR EEET 96- FLAR T, AL
200 L HrEEEE TR, AR By 2% 107 fL, FI A CCK-8 i
4 (Dojindo Laboratories , Shanghai , China ) 45 [{§ — K6 40 it 14
TGO | e S 5 K, CCK-8 #al . &L 10 wL CCK-8
WL, T 37°C (5% CO, 5 T 8557 24 /N, Z )5 ] Bio-Tek
BRI 490 nm WG, SEge /bty B =R UL F.
1.5 ZfRZE MR

27 SCHRUVRI ] Transwell 25375 /)N %8 5296 K000 40 i (2 22 1
A3AL : FIH] BD SEFUK LMY Transwell 2835/ F )22, B 5K 40
ML 1x 10° %5 RN T Transwell |J2/NE, 408555 48 /)
AffE % Z AR s MU BUA 1Y 4% 2 R B G SRR
2T R R AEME E 10 355, BEJS FIAT 0.1%25 f 58 e (4 i
(Sigma-Aldrich) Z R 444 10 434, JiLA 500 L Y 33% 0K
S, R A I 2 2R AE 570 nm Ab (T
JCEEAE , ST AL A0 R 22 AR
1.6 fRAfErESEL

TEFE Y miR-369-3p #I7] 48 /NiF 5 , B PR 4T HepG2
F HCCLM3 it T AR BALB/c 2 BRI 34T S MRS AR
Y. KL S R LL 5% 100 4k BE 5 S5 G 108 () B B (BD
Bioscience, San Diego, CA, USAWR A, b5 12 T 5 AL R 7y
PRI (n=10/ SEH02H ). & BRUIEFE ~5 JA, k8 3 KRR~
JUN S Fpfg B A 0 1) RT3 T D 9 4 L P 2RI o b
TP =(K B xS BE )21 AN 3ERh 5 30 RALSEZ) )T
WCHIR LA LUT IR o ATRET F AR E BALB/c 4R R [
N B A2 AR S sy O aRAS, Binis K sh iy S s
PRVE AL BR™ M B AE 2C [E] [ 7. TUAR e &A1 SE S s 4 i) 4 BRIl
F4E R ) (1996 &7 JiL, No. 85-23 ) A I HE s I ia v ) A IR
i T ZE 2 A 7 I R A S I B Bl ) S A B DL S At
(FMMU2016-4012) , BT S8/ E 37686 B L 2 4R R 0.05
mg/g RE, 7 TS ) T BEAT , 9586 b ok FH— V) T R 5 TR
NS ST
1.7 RNA {ZERFN LR E 2 PCR

27 30k AGE Y, FI ] QIAGENE f) miRNeasy fi Bt 5
ST 2 A P R B mRNA 1 miRNA ,RNA ¥ il
Jii 8 A1 Al Thermo Fisher Scientific /i) NanoDrop 43t ¢ & i1
PFEFTHEI . cDNA & 8 # ] TaKaRa [ TagMan® MicroRNA
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reverse transcription kit 1 TagMan® Universal PCR Master Mix
RT ik A (Ambion, TX, USA) E5E M, RT [ W 7 ABI
7500 fast SEHF E H: PCR RGEH5E M, hsa-miR-369-3p 5|41,
U6 snRNA 1E[1]5]4)43 5 Sigma-Aldrich(MystiCq® microRNA
qPCR Assay Primer, 7= i 5 : MIRAP00347 ) il Agilent(7= f 5 .
600750) $Eft. HAMIEERE 519 : FCF9, 5-GGACTAAACG-
GCACCAGAAA-3"and 5-CCATCCAAGCCTCCATCATA-3'";
GAPDH, 5'-TCTCCTCTGACTTCAACAGCGA-3' and 5'- GTC-
CACCACCCTGTTGCTGT-3' 1), 4% PR ) X 3k 75 f )
i Ct Z{HILEE (0 o CHItRL
1.8 E BRI G & EN AR

FIHIE A Beyotime £ 11 i1 ] 77 FY9 75 55 B 92 190 A 1)
22 MR (RIPA) R S JUER 11 5, 4 11 ¥R B 1] Beyotime (1) BCA
AN GIE o BEJS L8 20 pg S A 2R PIR G 7.5 ul
ARG WOOTAE 100°C AR N S 43, BEJE HEAT 10%
SDS-PAGE HL Kk , HL Uk &5 o 8 11 956 7% 22 2% i 9 & 0 e
(PVDF)J |-, ¥ PVDF A& S%BASY 4 1) TBST ZZ i
W R E A 1N, Bl 2EAT — $1 4% 22 :FGF9 (1:1000;
ab71395; Abcam, Cambridge, MA, USA) #11 B-ACTIN (1:2000;
ab8227, Abcam, Cambridge, MA, USA), 4 CIF & 1375 . b6 )5 Al H
TBST VA 15 4349, BiJE#47 —$i438 : 1:2000(HRP
Goat Anti-Rabbit —#i,ab6721, Abcam; it & 5%Mifg Wik (1
TBST Zemifehi e ), N 1 /N, A5 R R A ECL™
Western Blotting Detection Reagents 1] A B i & 347 &7 ,
NI SR 2252 AR RS
1.9 S TN SRR & E E G

FEAT M Genecopoeia (Rockville, MD USA) Iy 15 £ & A
FGF9 3-UTR Ay pEZX-MTO1 fFiki , FFH Sacl \Notl BT 25 5
Y F FGF9 ) 3-UTR } B, 73 & #F psiCHECK-2 # {&
(Promega, Shanghai, China ) , 557 5 A Pmel F1 Notl, FATH]
JH Agilent Technologies A QuikChange XL Site-Directed Muta-
genesis 171 & 278 FGF9 3'-UTR 41,5 miR-369-3p 25437 1
Feol)a, #oAs i B ek psiCHECK-2 4044, sefEs |9k
5-TGTAATAAATCAAGCAAGAGGCAGCCCTCCAGGAG-3'
(forward) and 5'-CTCCTGGAGGGCTGCCTCTTGCTTGATTTA
TTACA-3' (reverse), Pfi)5#]H] HiPerFect Transfection Reagent
(Qiagen, Hilden, German) ¥ 500 ng pMIR-REPOR-FGF9-WT
PMIR-REPOR-FGF9-Mut 1) }2 50 nM fifj miR-369-3p 4 47 Fl
AH N BH P X BB L Ye - HepG2 AU, 54Kk 48 /it 5 ) FH
Promega XU 3R Ml i 5 & PRGN 28 49 A6 0 29 0l 2 4T 2 ik
PRI
110 SEitZ54h

B SEBAR A JH SPSS AR (19.0 fiAS ) AT 4e i 2743 Hr
CBURBAEECRT T ), S5 RIS PR 30K ; miR-369-3p
5 FGF9 3k G F& \miR-369-3p Fih 5 1 5k A B BORHH G
PEFI ] Spearman's AHOC/ L HATHE 4347 P<0.05 A Ry B
A RFEG 25

2 R

2.1 miR-369-3p FE A ERIBAAMFEARHP R ERERE

T #F5E miR-369-3p FEJH@ANME o (AR FPE T, FRATE
SEA F 52 E B PCR #4527 miR-369-3p 7 68 ] A4 3
ZHZI(HCC)F 10 filfz 5% 1F # HZU(ANLTs) g 358 & i, B
P ok ,miR-369-3p 7F HCC 1 %5 % &t tb#F ANLTs 1K
~58.4%(P<0.01, B 1A), HE— 5 G R EETT RN L4307, &
P miR-369-3p {ik 3 ik /K -5 HCC 1 fil 78 45 35 % H (P=0.
021) . if 41228 (P=0.012) Fl i 4331 (P=0.007 ) 24 22 i 2 M AH
KK FA(F 1), Kaplan-Meier 2EAF50HT R, 7E 68 19w %
i, miR-369-3p Ik 3% ik 7K - ) A8 2 T B R 2B A7 S A IR (P=0.
0086,%>=6.907, [ 1B), 7% miR-369-3p k7K - 51 K i 3%
W SYIAH ., T 0 E miR-369-3p Faakiad, HA1H
RS2 5 PCR K T miR-369-3p 7 T Fift 198 20 i 25 il —
A NIEH A i 263k 22 SO, 45 R B7R , MIXEF 1E %
AL, miR-369-3p 7E F AR Al o ik 1 B PG (&
1C), DI B85 & BN , miR-369-3p (KR IAACTAR ] fig & i
FRAMME A N TERRIEZ — .

2.2 %l miR-369-3p MiEERESEBELE AFERBLY
HEFNE M

N T AERSNKTRIFSE miR-369-3p 78 79 240 M rh i /E F 8
R, FRATTE S AT R I % 4 miR-369-3p 41 ikl ) (1 Uy 1 AE
HepG2 . HCCLM3 4ii g rh i fik 1T P M miR-369-3p [ iE &
H(E 2A), WiE#ES: 5 RS WN , @k miR-369-3p 3
IR SR AN M SEDIRAS (] 2B 2C) A BURFRE SR E S,
HY miR-369-3p w4 I 2 L JHL e g 38 B S v %o R A
L, JCIE AR AR AR, 3R A IR miR-369-3p 3Rk % i 4t
LS FE R AR SRR FH RIREE H TR N A 55 (B 2D 2E), 14,
Ik miR-369-3p ik, FFHEANNRAE 48 /AT P M Transwell
FE/NE FRRZZRIEAT E RT3 2.9 75 (HepG2 4
fitd) 1.4 £ (HCCLM3 4l ), 5 L, @i ik miR-369-3p ik [R] £
Rk A AR S 2% RE 1 (B 2F ).

2.3 miR-369-3p i# i H#Z$01H FGF9 #y 3'-UTR [X £t i 5
FGF9 {5 8 HFRiLKE

8 1 B A i i microRNA.org , TargetScan 2~ 545 2, 7
1% 3 FGF9 i) 3-UTR [X &7 5 miR-369-3p £5& MR- SF S
(E 3A), 400 %5 KW 2 7~ ,HepG2 41 i Bk A 7% Yo
miR-369-3p il 5)f5 , o 5. 25 0% FGF9 2 1 i ik K - (&
3B), R ,HepG2 AMMEHERTEE S miR-369-3p B4 J5 , FGF9
HEFRBACEB (& 3C), FeATHE)S I 5L 2 PCR Ik
5%, HepG2 4t i 5% B %% 4% miR-369-3p # U J5 FGF9 mRNA
FRK AR AR 3D), DL 45 378 miR-369-3p Al fig
WAL mRNA A% e Pk B FGF9 £ikKF. R T
E—H3F 52 miR-369-3p 5 FGF9 () 3'-UTR X (A EAER, B
fIIF 8 T 4 & A FGF9 3-UTR (/) 4: # psiCHECK-2-FGF9-
Luc FIZ848 T FGF9 /iy 3-UTR X 5 miR-369-3p 45457 25 58
A5 #) psiCHECK-2-FGF9-Luc Sk, Bifif A7 6 28 il 75 3
T PRSI 52 56 1 7, Hep G2 411 9 B 5 4+ miR-369-3p #4404
J& , ATH0 ~70.2%) FGF9 3-UTR X ¢ G2 BEG 1, i 2 JLis
Yu A8 psiCHECK-2-FGF9-Luc JFi 7 Fl miR-369-3p FLL1477 ,
RGN R BRE AN SR AR (B 3E) . EREE
Spearman's AT, AL ULL RN AE 68 4l T 95 B
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& 1 miR-369-3p ZE AR IR AL AT EEE P R ERERE
(A )BT ZEE PCR #:ill miR-369-3p 7 68 il HCC fREELHLAFNIT AL 68 55 1E &FHL ( ANLTs ) B RIEK T ;
(B )Kaplan-Meier &£ #5347 miR-369-3p KA S ES 68 il HCC BH BEFRMEXRM;
(C)sERfEE PCR & miR-369-3p ZEARE HCC A0 A IE 5 FF4HRE Lo2 FAgFRIE K F(*P<0.05 and **P<0.01),
Fig. 1 miR-369-3p is significantly down-regulated in (A) Expression levels of miR-369-3p in 68 cases of HCC tissues and 68 cases of

adjacent normal hepatic tissues (ANHTSs) were evaluated using RT-qPCR. (B) Kaplan-Meier analysis of the association of miR-369-3p expression and

overall survival of patients with HCC.

(C) Expression levels of miR-369-3p in different HCC cells and a normal human hepatic cell line Lo2 were assessed using RT-qPCR.

Each sample was analyzed in triplicate and values are expressed as levels (mean+ S.D.) relative to the values in Lo2 cells (¥ P<0.05 and **P<0.01).

#41H miR-369-3p FKiE/KF5 FGF9 mRNA F kK5 W3 7
AMEFKZA(P=0.0177,r=-0.6625, [ 3F), L\ 45 R,
1679 40 i, miR-369-3p W 3@ 1 B B4 7] FGF9 fiy 3-UTR
X {4 FGF9 155 kK F
2.4 FGF9 I AT F 3% 45 B F miR-369-3p Bk 5| AT
A FE RS

97— I AE B UE miR-369-3p X% FGF9 {5 5 1 111
PEIRPEMER, AT T f2 € @i %k FGF9 19 HepG2 4l Jifg
(HepG2"™*)  WN[E] 4A 7R, E574: 8 HepG2 4Hi i i kA i e
miR-369-3p MHIFI 5, 7T E R FGF9 A M FKAAKT, M
f£ HepG2" ™ A1 ity s G 5 5 Y miR-369-3p #1775 , FGF9 7R
IR IR , T HE 7R BT A0 A A B ST 2 T 1
Wi 7% 2T LS SEAGHI (&1 4B ) FN A 12 784 4 B (B 4C) B,
i1 BBk FGF9 ik, A] 5 4 ibi % th T miR-369-3p 2k 51 LAY
JHF 965 40 il 34 78 R 2B A, $2 FGF9 {55 2 9 400 ff v
miR-369-3p R ICHE A T RN 73 o
3 e

KSR, $75E miRNA FIR A GEZE AL, 7R e
B9 IR AR R Ot JR R v R OGS IR E s AT SR 3R
BI85 50%0 miRNAs (3 FYu a4 [ Jihe AHOC TR R 4 7 Bt
HEMEFR ALY, ST, Bt 56T miR-369-3p £ Az ) 2=
YRR B HHLHI 5 S T 80 25614 . miR-369-3p 78 AP TR
BLR AN T (=S VI Y [ | U SR U =B N/

miR-369-3p J& Al & 3 9 &1 5 40 Al B 3G 7E R0 AT A Pk R,
miR-369-3p 7E A 45 B Al AR 4L 40 35 S i (IR R @2,
T FIRAMEE miR-369-3p T 5 25 1l 25 15 95 AN e 1 4 GE AN
228, [ B S 6 0 I Y TRD 5 - b R A L BB,
miR-369-3p 7 FF bR 95 (VR 15 g 200 M v g 2 4 R A
o FRATIBIFESE R 5 X S HH — U, miR-369-3p 75 T
AP SRR, BRSBTS 2 52 T
KXR, LAV ESE RN, miR-369-3p FFEAE MM 4> T7E
NI S P A 4 2 SRR A o SR T il — LRI 9
7R, miR-369-3p 7 A i 25 ¥4 3 /1N A i 98 (NSCLC ) Jg
L I 3 R TR , miR-369-3p 3 ik HHE 1) A AT WM e s 1A
SLC35F5 Tife #tNSCLC 4 M IEAT 24 P B A A= 0%, ARl LA
ERFSRAESL, AR W TR AR TR R AR IR R B,
miR-369-3p FIRE FE R DIRE, TAE IR etk kR B,
I A RAR VA 3 s miR-369-3p 75 fifg 200 At v (1 VA AR )
R Rg S TR0 R A A AR R A 240 O fR A S5 4 IR O
i# P HE 2k (loss-of-function) 3L 4 , A/ TiE 3% miR-369-3p
FERREICRT B F RTINS . RIS EERE Sy, SEbR 1,
miR-369-3p Xf 4 i34 58 68 77 4 W 4 A 22 i 1 a5 o b 4
JiL A A A0, B miR-369-3p w5 2 il AR S
RRACE A0 3G T8 7, IR E S A IR oA R, R
miR-369-3p YK B K E WL F o A EER I R, 72 B man
JitL, H 7 F AR FH 580 miR-369-3p Rk /K TREAR, 251 H
TR NEE 7 R AU EE L R R 2 — T 2R AY , miR-369-3p A 43
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HepG2 HCCLM3
B 2 B miR-369-3p FRiksk T B 2R i3t AHE M AEILTH 42 22 F 0K ) B 1%
(A)FI A HiPerFect #iX 715 HI7E HepG2 HCCLM3 #Hf th% 3 miR-369-3p #IHI# 518 Bz B 14 %4 B ( Inhibitors-NC),
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Fig. 2 miR-369-3p down-regulation promotes HCC cell proliferation, invasion and in vivo tumor formation
(A) HepG2 and HCCLM3 cells were transfected with synthetic miR-369-3p inhibitors or the corresponding negative controls (Inhibitors-NC) using
HiPerFect Transfection Reagent for 48 h. Expression levels of miR-369-3p in HCC cells with different transfections were then determined by RT-qPCR
(*P<0.05). (B-C) Cell proliferation was determined using the CCK-8 kit, following the manufacturer's protocol (*P<0.05 and **P<0.01 compared to the
values in Inhibitors-NC-transfected cells). (D-E) 48 h after transfection, HCC cells (5 x 10°) were injected subcutaneously into the upper flank regions of
nude mouse (adult male BALB/c). The tumor size was then measured and recorded by caliper every three days (*P<0.05 and **P<0.01 compared to the
values in Inhibitors-NC-transfected cells). (F) Shown are the absorptions at 570 nm of cells treated with different transfection plus a 48-h culture, in the

lower chambers of transwells (*P<0.05 and **P<0.01).
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Fig. 3 miR-369-3p directly targets fibroblast growth factor 9 (FGF9) in HCC cells
(A)Elucidation of the putative binding site of miR-369-3p on the 3'-UTR of FGF9 gene by bioinformatics analysis. (B-C) HepG2 cells were transfected
with miR-369-3p mimics/inhibitors, along with the corresponding negative controls, for 48 h, followed by Western blotting analysis.
(D) HepG2 cells were transfected with miR-369-3p mimics or Mimics-NC for 48 h, followed by RT-qPCR analysis. (*P<0.05 compared to the values in
Mimics-NC-transfected cells). (E) Diagram showing the structure of psiCHECK-2-FGF9-Luc-WT and psiCHECK-2-FGF9-Luc-Mu plasmids.
(F) Luciferase reporter assay with co-transfection of psiCHECK-2-FGF9-Luc-WT or psiCHECK-2-FGF9-Luc-Mu and miR-369-3p mimics in HepG2 cells
(*P<0.05 compared to the values in Mimics-NC-transfected cells). (G) Correlation between miR-369-3p levels and FGF9 mRNA expression in HCC
specimens (n=68) was determined using RT-qPCR, followed by the Spearman's test.
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Fig. 4 Stable knockdown of FGF9 abrogates miR-369-3p deficiency-induced HCC cell proliferation and invasion in HepG2 cells
(A) HepG2F+* cells were generated as described in the ' MATERIALS AND METHODS' section. HepG2F#* cells and control cells were transiently

transfected with miR-369-3p inhibitors for 48 h, followed by Western blot analysis. Right panel, densitometric scanning of immunoblots. UD,

undetectable. (B) Cell proliferation was determined using the CCK-8 kit, following the manufacturer's protocol (*P<0.05 and **P<0.01 compared to

Inhibitors + Ctrl shRNA cells). (C) Shown are the absorptions at 570 nm of cells treated with different transfection plus a 48-h culture,

in the lower chambers of transwells (¥ P<0.05 and **P<0.01).
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