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Abstract

Key words

Background and Aims: Studies have demonstrated that long non-coding RNA RUSC1-AS1 (IncRNA RUSC1-AS1)
has a close relationship with the malignant biological behaviors of tumors. However, its role in hepatocellular carcinoma
(HCC) is still unclear. Our previous study demonstrated that there are binding interactions between IncRNA RUSC1-
AS1 and microRNA-326 (miR-326). Therefore, this study was conducted to investigate the expression of IncRNA
RUSCI1-AS1 in HCC, and whether it regulates the biological behaviors of HCC cells by targeting miR-326.
Methods: The expressions of IncRNA RUSC1-AS1 and miR-326 in 41 paired specimens of HCC tissue and
tumor adjacent were detected by qRT-PCR. Using IncRNA RUSC1-AS1 expression inhibition plasmid/
negative control plasmid, miR-326 mimics/negative control sequences and miR-326 inhibitors/negative control
sequences as tools, the changes in proliferative ability, migration and invasion abilities, and apoptosis as well as
the expressions of the related proteins in HCC MHCC97-H cells after different transfection treatments were
determined by MTT assay, Transwell assay, flow cytometry and western blot analysis, respectively. The targeting
relationship between IncRNA RUSC1-AS1 and miR-326 was analyzed by luciferase report assay, and then
validated by qRT-PCR.

Results: In HCC tissue compared with adjacent tissue, the expression level of IncRNA RUSC1-AS1 was
significantly increased, and the expression level of miR-326 was significantly decreased (both P<0.05). In
MHCC97-H cells after transfection with IncRNA RUSC1-AS1 expression inhibition plasmid or miR-326
mimics, the proliferative ability as well as the migration and invasion abilities were significantly reduced, while the
apoptosis rate was significantly increased, and the protein expression levels of cyclin D1, MMP-2, MMP-9, Bcl-2 were
significantly reduced, while the protein expression levels of P21, Bax were significantly increased (all P<0.05).
In MHCC97-H cells transfected with IncRNA RUSC1-AS1 expression inhibition plasmid with simultaneous
transfection of miR-326 inhibitors, the influences of the former on MHCC97-H cells were abolished (all P<0.05).
The results of luciferase report assay and qRT-PCR validation showed that miR-326 was a target molecule for
IncRNA RUSC1-AS1.

Conclusion: The expression of IncRNA RUSC1-AS1 is up-regulated in HCC, and it can promote the malignant
biological behaviors of HCC cells by targeting miR-326.

Carcinoma, Hepatocellular; RNA, Long Noncoding; MicroRNAs; Cell Proliferation; Neoplasm Invasiveness;
Apoptosis
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KRR A G JTERRUSC1-AST B EMH 1 3L
PRIEMCEF-7TFIBTS4940 M (1% 77 . SCFEBE 7 K 4l il
JEW R IR ES T HM T RUSC1-AST7EME B IR
Y B b B R, JEH BB P TRUSC1-AST
fyF ik, HRUSCI-AST5 Al i 2 0 R 41 i g i)
HEHG A Phs B, SRiMiincRNA RUSC1-AS]1
FE 9 v i R M D) BE B N A R LR E . EH
HI IR F Starbase H i 7R, IncRNA RUSC1-AS1
FI/NRNA-326 (miR-326 ) fELELE A0 5 .
M, AFFFKMIneRNA RUSC1-AS 5 miR-3267E
JHF 9 g s A b i 23k, i o T AR S8
SrMiincRNA RUSC1-ASFH IR XTI i 4l e 38 5 . i
. RZEMET A LI S5 miR-326/ ¢ R .

1 HES

1.1 —fRHE#

YR 201 74F 1 A —20194F 12 7 Wi i i 2B %
28 TR YD (4 9 41 23 B % 0y 0 9 55 A 41 (B B
PR %k 2~5 cm ) BRARA LB, 200 K I A A
NRFRE, BE TR R IEAT S TR SOk, B
AEEHIE BEFNERES, APREARR
1 B2 51 o A AZ AL I
1.2 FE#H

JFEEMHCCO7-HAIA A R FEATCC; it
M7 . RPMI-16403% 77 5 H S [H Gibeo A ] 5 R
HEMEE B 2 ESigmas 7] 5 TRIzolIAH . [ #% 5%
WA & ZOLE IR & H H AR Takarald 7 5
Lipofectamine ™ 200085 Lt 1 [ %Iﬂlnvitrogen
] miR-326BLIY /3 H1 4 . IncRNA RUSCI-
AS TR IR Foks J2 4% A B BRI 8 7 M 8 AR
PHARAGBRA A PO R AP @k (MTT)
WA & AR 4 AR A R R s RIPA
AR B s E BRI R A R AR,
0] T (bicinchoninic acid, BCA ) 7| &
HZEEBio-worldA#]; Rw 9 LM e B 3 H
Milliporei&ﬁ]; ECLE Yt M 3 E E Advanstazy
Al; cyclin Dl*ﬁ1¢%§%@3iorbyt/z§ﬁ; P21.
MMP-2, MMP-9. Bel-2. Bax. GAPDH¥L{AI A
FE Abbiotec/AFl; Transwell/NE | Matrigelﬂﬁf)%]
FSEEBD A A] s BERA 11V -5 B SR 2t R /il
WNEE (annexin V-FITC/PL) 8 =k 7] & F
i BestBio WU AE My 20 w] 5 X 9¢ O 3% i 4l i 2 Y
i 370 & A AL s R ERHLA R A E . 9OER
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Mg 4l 5 AR e A VL5 E B RHE Y E ARG BRA A .
1.3 ELWHZE

1.3.1 @z b @ P MHCCO7-H 40 i )
B 10% BG4 17 B9 RPMI-1640 15 32 W AE 37 C..
5% CO, 1 F RS, 2 d ik 1k, 15 40 j ml
A £ 80%~90% £ AT I, FH I B 1 g AT 0 %
£, O B AR K I A0 B R AT S . RO B AR K
MHCCO7-H 41 L, $% B8 4 L 2 x 10° 4> 41 Hfg 42 Fl
FoNFLAR R, F5 40 M 05 BE J5 AR 48 Lipofectamine'™
2000 56 B 5 UE 47 % ¢, B IncRNA RUSCI1-ASI
235 10 ) BT kE (si-RUSCI1-AST 44 ) / B 1 %+ 1
Ji KL (si-NC 20 ) . miR-326 #% #1 % (miR-326
) /B RBRFS] (miR-NC 41 ) 4 9 %% e &=
MHCCO7-H 4 }fd 5 ¥ IncRNA RUSC1-AS1 3%
KR BTORL 3 915 miR-326 MY (si-RUSCI-
ASl+anti-miR-326 41 ) K H B ¥ X} B ¥ 51 (si-
RUSCI1-ASl+anti-miR-NC 4 ) %% J* & MHCC97-H
b .

1.3.2 qRT-PCR # M IncRNA RUSC1-AS1 #=
miR-326 % & ik K -F  JH TRIzol i #I 42 B 4H £ 0
0B P BB RNA, ¥ RNA R85 5 cDNA, %I
7 7 H R G U #E AT PCR, BEASFE AR
3AEE, TEHEMH 95 C 5 min, 95°C 30 s,
60 °C 30 s; 72 °C 30 s, 40 MHEH; 60 C it
K5 min, MHXFEREEH 22 %I IncRNA
RUSC1-AST il miR-326 43 ] LA GAPDH il U6 K
N2, IncRNA RUSC1-AST EiF5I4F51]: 5'-CAG
GGT CCC ACT ATG TTG CT-3', FiEsl¥FEsl.
5'-CCA TTT TAT AGG CGG GGA GT-3'; GAPDH
FWSI S 5'-TGT TGC CAT CAA TCA CCC
CTT-3', T3 ¥ F%]: 5-CTC CAC GAC GTA
CTC AGCG-3'; miR-326 L iiF 51 % /5 51. 5'-CAT
CTG TCT GTT GGG CTG GA-3', Fi#FgI¥F).
5'-AGG AAG GGC CCA GAG GCG-3'; U6 L5l
YR 5'-CGG GTT TGT TTT GCA TTT CT-3',
T EIMFEH]: 5'-AGT CCC AGC ATG AAC AGC
TT-3'; 5I¥H BilEA T A TRAF A

1.3.3 MTT &k #& l @ f6 3% 78 B 304 K 3
MHCC97-H 40 Jil, Fi B8 5 L 5 x 10* 4~ 40 g 4 Fb
TR, FESHAMMMIEIRE 24 . 48 [ 72 h
W, LA B A 5 mg/mL B MTT % 20 ulL,
TR PSR E 4 h 5L EER, SPLmA
DMSO 150 pl, &% W 10 min {f J05E %, H
i AR T4 450 nm ARG EE (OD) fH
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1.3.4 Western blot #* #& @ cyclin D1, P21,
MMP-2, MMP-9, Bcl-2, Bax & & % #&
RIPA 4 M 24 w4 A M 2 85 1, JH BCA 557 &
HATEAE R, SHAEA LR 60 pg, #HITRN
IEBENCEE I LUk, RO ER K RO
Jas M6 b o 1 5% WG 4 W5 % R B A 90 min, 43l
Jn AR R B — 3T (1:800) , 4 CHFF LK, PBS
PEU 3 K, B S5 ming FAMAZH (1:1 200) %
I E 2 h, PBSPEM 3K, HIK 10 min, J57ERE
ZHH ECL AN W%, M ChemiDoc XRS+ R4
W%, B Quantity One % B 43 A 814 4k 22, 0
FE RS AR AR R BEME, DL B 457K Fl GAPDH
Zal 1 H AR b 8 B 3R KF

1.3.5 Transwell ¥ 28 ieL it £ fo 4z 2 R ITFE
SEE s 43N 600 wL R A LTS A RPMI-1640 5%
S BE IR WA 200 pl 4 M B WM A Transwell /NE
R = B, A 2B R AR R SR 24 he
B /haE, R FRWE IS RRE L L2
M, PBS L, 4% 2 W EE [ 22 30 min, F1H 0.1%
ZEH LA 10 min, WGUBEULERITRAO R, TR
i 55 L (0 A0 O AR RS AL A A . AN iR 2R G
# 60 pl Matrigel 5 300 ulL JCIfiL 7% () RPMI-1640
B3R W IR 4], SR )5 HL 100 pL “E 4 T Transwell
AINE Y B, B S A R SR AR AT
1.3.6 A XmiesanamibA = BFEJ 48 h G
ARRERIF M, W FiR, PBS P4
L2 W, WeEE PBS W, SN 1~2 mL JBG I 16 40 i £l
ZiBE, HrE 5~8 min, PR ZIE ISR
W, AR IETEAE, 439 annexin V-FITC
M PLA 5 pL, BHIRS, WRECHE 15 min,
A R SOR A T Rl 3 AR AL,

4+ P<0.05

IncRNA RUSC1-AS1 Ak

S I

A

1 GRT-PCR iM% R
Figure 1 Results of qRT-PCR detection

tissues
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S EE 3K,
1.3.7 RAEFEHME FE B4 IncRNA RUSCI1-
AS1 #= miR-326 #) ¥e w % %  #J & IncRNA
RUSC1-AS1 1% B A= 78U 1 58 A8 T 1) 2¢ ) 25 i 3 18 3K
& Ji B WT-RUSC1-AS1 #il MUT-RUSC1-AS1, f
Lipofectamine'™ 2000 ¥ WT-RUSC1-AS1 fil MUT-
RUSC1-AS1 ki 55 miR-326 #53004 K A R 1)
X W A ML YL 28 293T 4 . B Yk 48 h 5k
HE 3 B 3 e ) 25 ' 2R I O 1
1.4 SGitFabE

K HISPSS 20,08 i 1743t 2# 3 0, THE %
BER IR + drdE 2 (x+s) Fon, P4 BT
5, Z4lA BRI R 225081, P<0.05H
ERAGIEE L.

2.1 IncRNA RUSC1-AS1 #1 miR-326 7EfF/EA
K[hRIE
N qRT-PCRAG I 4141 1 98 41 200 g 55 20 41
FlncRNA RUSC1-AS1MImiR-326[%) ik /K,
giR BN, SESASIE, HFEmAgihRrRUSC-
ASTFER KK FIH BT E, miR-3263 35 /K F B B (%
fit (¥P<0.05) (K1) .
2.2 F #t IncRNA RUSC1-AS1 &k & 3t
MHCC97-H 2 B 1 58 i 82 Ml
5si-NC4H L%, si-RUSC1-ASIZ4{MHCC97-H
MM RUSCI-ASTZRIBAKT- W WAL, 24, 48,
72 WA MODE W] W REMK, cyclin D1 R ILK
R REAL, P2IEARBIKTEHE & (1
P<0.05) (K2) .

1.5

P<0.05

=
o

miR-326 FXfF ik
=)

0.0
S UL

iRkl

A: IncRNA RUSCI-AST fEAHAHUH AL B: miR-326 TEHRAL PR IE
A: Expression of IncRNA RUSC1-AS1 in HCC tissues; B: Expression of miR-326 in in HCC
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—&—si-NC 4
— 10— si-RUSC1-AS1 41

W si-NC 4
W si-RUSC1-AS1 41
P<0.05

cyelin D1

P21

GAPDH

2 Tt IncRNA RUSC1-AS1 Rixxt MHCCO7-H ZHBEIESERIRIE  A: IncRNA RUSCI-AST HIXfRikkE; B: ANH
SHNZ; C: HFEAOCHE MRS
Figure 2 Influence of IncRNA RUSC1-AS1 interference on proliferation of MHCC97-H cells A: Relative expression levels of IncRNA
RUSCI1-AS1; B: Cell proliferation curves; C: Expression levels of the proliferation-associated proteins

2.3 F#t IncRNA RUSC1-AS1 Fix %t MHCC97-H MRS | REHOW WAL, MMP-2, MMP-94

HRITR. EREOTME PR IR IR AR ($#P<0.05) (FE3) .
Hsi-NCHLH 4R, si-RUSC1-ASIZAIMHCC97-H

si-NC 41 si-RUSC1-AS1 41

M si-NC 41
I si-RUSCI1-AS1 41

P<0.05
—

W si-NC 20
I si-RUSC1-AS1 41

P<0.05
MMP-2

MMP-9

GAPDH
B
& 3 F#i IncRNA RUSC1-AS1 RiLXIAFE MHCCO7-H AT . BEMEM  A: Transwell SLELEE; B. TIZEM
PG AEESI

Figure 3 Influence of IncRNA RUSC1-AS1 interference on migration and invasion of MHCC97-H cells A: Results of Transwell assay;

B: Expression levels of the migration- and invasion-related proteins
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2.4 F#t IncRNA RUSC1-AS1 Fixx MHCC97-H
il b A
si-NCAL 8L, si-RUSC1-ASIZIMHCC97-H

M TR BT E, Bel-2@ HEIAKFEY
BREAG, BaxE A RIBKFEHEHA S (¥P<0.05)
(K4)

W si-NC 4H
I si-RUSCI1-AS1 £

B 4 F# IncRNA RUSC1-AS1 RiA X} AT MHCCO7-H fARAT RIS MM A. WS4 ARG ZS S B. WT-AIREA

Kik

Figure 4 Influence of IncRNA RUSC1-AS1 interference on apoptosis of MHCC97-H cells

B: Expression levels of apoptosis-related proteins

2.5 miR-326 ¥ & & X MHCC97-H 4 1 1 58 .
%, EEMATHER
5miR-NCZ L #, miR-3264IMHCC97-HZH

M miR-326 kK- BT &, 24, 48, 72 h

A ODME WA W P IK, 4iMiT R . R 2B 50 & bk

X, AT A, eyclin DI, MMP-2,

MMP-9 . Bel-27F 4 £ kK BFEMK, P21, Bax

HERIKKEFI RIS (P<0.05) (KE5) .
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A: Results of flow cytometry analysis;

2.6 F # IncRNA RUSC1-AS1 % i% [& A #7 i
miR-326 FiA X MHCC97-H #HEEsE. iF
BEZMATHNIER
5si-RUSC1-ASl+anti-miR-NCZH HL#, si-

RUSC1-ASl+anti-miR-32641MHCC97-H 4 i tf

miR-326 kKW B FEAK, 24, 48, 72 hiijfl

ODHWI B Fhm, TR . RELRV B I,

M TR B FEAC, cyelin D1, MMP-2,

MMP-9 . Bel-28 FIFREAKFHE 5, P21, Bax

HARIBKCOEIIBREEL (#P<0.05) (E6) .
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—&—si-NC 41
— I miR-326 41

0 si-NC 41
¥ miR-326 41

si-NC 41 miR-326 41
I si-NC 41 P<0.05
I miR-326 41

P<0.05
P<0.05

5 miR-326 i RIAXATEE MHCCO7-H 4fEitsE ., % . RRMBATHRM  A: miR-326 XKL B: AHHIHEGTHIZ;
C: Transwell SXERZER; D: FaANAKINA R B 850, T8 . REBMETHSCEANERE
Figure S Influence of miR-326 overexpression on proliferation, migration, invasion and apoptosis of MHCC97-H cells A: Relative
expression levels of miR-326; B: Cell proliferation curves; C: Results of Transwell assay; D: Results of flow cytometry analysis;

E: Expression levels of proteins associated with proliferation, migration, invasion and apoptosis
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—@—si-RUSC1-ASI+anti-miR-NC 2
~— - si-RUSC1-AS1+anti-miR-326 41

-/i/.

si-RUSC1-AS1 si-RUSC1-AS1

+anti-miR-NC 4 +anti-miR-326 4
Ty O il 2 " 2 A . .m. M si-RUSC1-AS1+anti-miR-NC #H

W si-RUSC1-AS1+anti-miR-326 41
P<0.05

—

si-RUSC1-AS1 si-RUSC1-AS1
+anti-miR-NC 2] +anti-miR-326 24 ¥ si-RUSC1-ASL+anti-miR-NC 2
1 si-RUSC1-AS 1 +anti-miR-326 4

cyelin D1 P<0.05

P<()'_.(|)5

P21
MMP-2
MMP-9

Bel-2

B 6 Tt IncRNA RUSC1-AS1 Rix [ Al miR-326 FiAxt MHCCO7-H Mg, IBEEMATHIER  A: miR-
326 AHXSRIE R B ANEIGFEMAZ; C: Transwell SC40452R; D MRS R E: 85, T/ REBMIET:
LiEESE AR UE SN

Figure 6 Influence of IncRNA RUSC1-AS1 interference with miR-326 inhibition on proliferation, migration, invasion and apoptosis of

MHCC97-H cells A: Relative expression levels of miR-326; B: Cell proliferation curves; C: Results of Transwell assay; D: Results

of flow cytometry analysis; E: Expression levels of proteins associated with proliferation, migration, invasion and apoptosis
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2.7 IncRNA RUSC1-AS1 #f[a7$= miR-326 Ay

Fix

StarBase7E & A4 Fll i /R IncRNA RUSC1-
AS15miR-326fF7E BAMW T RIT S (KT7A) .
FEMHCCO7-HAA il v 3 5% YemiR-32 645 411 4 55 9]
PEXT B3 MIWT-RUSC1-AS1E{MUT-RUSC1-
AST, MEBOCEBM A LREERE R (KTB)
it FiEmiR-326 W] B FEILAL 5 WT-RUSC1-AS1URL

WT-RUSC1-AS1T 5 ggcuuggccuucCC(f!TGA([,c 3

miR-326  3' gaccuccuucccGGGUCUCe 5'
MUT-RUSC1-AS1  5' ggeuuggecuucUAAGUCAe 3" A

157w sNca

W miR-326 41

P<0.05

=
o

PR RARGHE
=)

WT-RUSC1-AS1 MUT-RUSC1-AS1

B 7 IncRNA RUSC1-AS1 5§ miR-326 HI X & & #f

M2 e Z WG (P<0.05) , (H A EMUT-
RUSC1-AS1JK A2 R B iG 1 (P>0.05) &
qRT-PCRAG M M # Y lncRNA RUSCI1-ASTd 3%
KR T R Bk B X B E 5 M HCC97-H
MM miR-326 KKK, 4R WK, oKk
RUSC1-AS1 5 miR-326# 5 /K V0 5 F4 A%, 01
RUSC1-AS1 £k FHmiR-326% kKW 275
(¥P<0.05) (KE7C) .

31 P<0.05

5

g 2

'

S

S P<0.05

@ qd

=

=]
CD“A CX.AS‘ SK—NC CX’P*S‘
? peDN ARUS s R

A: IncRUSCI-AS1 i /7 1) vh & 4 5 miR-326 I 4 A% K% 7 1R /7 41 5

B: MEENCEMH AL I04E S, C: IncRNA RUSC1-AS1 #5455 miR-326 M3k

Figure 7 Analysis of relationship between IncRNA RUSC1-AS1 and miR-326

A: Complementary nucleotide sequence of miR-326 in

IncRUSC1-AS1 sequence; B: Results of luciferase report assay; C: Regulatory effect of IncRNA RUSC1-AS1 on miR-326 expression

3 it i

ok B 22 i A 2T 13 B In e RN A FE I 98 19
RARREN REEEWGER, ool fg i )8 5 90
ok BUm L R AR . R, WF 5T 5w T Y
Inc RNA X F46 7 98 & AR & J& 1 43 F ML 28 5C 5
2, BAH KEMFIEE Z M Inc RN AR W 5 (14
&, WincRNA LBX2-ASLifi it 75 24 miR-384 (4 3%
GrNTERNA, T 98 R 5 EZ AR 1 (insulin
receptor substrate-1, TRS1 ) (Y58 ik 2k WK o) i 9
M) & s mifIneRNA LBX2-AS1 23 55 T 9 40
M, TR ARE, HIERIME ST,
LINCO1139i# it 5miR-30F se rik 4 &, it
R R A R R SR A2 (MYB proto-
oncogene like 2, MYBL2 ) £ {¢ #k I 20 i 95 1)
K LINCO11390] 58 Bl ok T 46 M8 2 19 ¥ 72 3R
7R SR BUS A hr B I AR R B 5T R W
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IncRNA RUSCI-ASI7E ANy h e s 2 /EH
EA W E IncRNA RUSC1-AST7ERL IR
LN O RS S SR (S IS R 1
iEIncRNA RUSCI1-AST7E B £ 4 4L M4 il &
R EIL, RUSCI-ASIME RiESEHREEDN
FIGOM 1, bk L0 45 5% B TN s 1 S A A 1) Wl 35 AH
X5 T#HIncRNA RUSCI-AS1# ki@ i i miR-
TAANG] T TR AN RSN A, R RIR 28,
PR M T R FELAR P A . SR E
FilncRNA RUSC1-AS#E T & A 2 8 v 0976 H i
RNiEHE . AW E S5 IncRNA RUSC1-AS1LEAT
B AP R RIK, JF#E— 2 IneRNA RUSC1-
AS X6 40 B 58 . B A% . (R 2R FNUE T 5w B
LV AE M VE AL .

AW 58 1 SE FE 2061 JHF- 96 41 22 06 0L 1) 98 55 41
b il incRNA RUSCI-ASTHIFRIAE R, 450K
P IncRNA RUSC1-AS1TE 9 41 20 1) 32 35 7K °F
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i R T A 55 418, E W IneRNA RUSCI-
ASTTE s ] g it s VR, 5 7 e i o v
MAE A TR . D Be ik 5 & BT HElncRNA RUSCI1-
AS1EIAJG, FFEEMHCCO7-HA M AE R 55 24 |
48, 72 hEFAHMIODME W 2 FEAL, AMITRE . (228
B EREAL, MET R B ETE, cyelin DI,
MMP-2, MMP-9 . Bel-22K 1 35K i 5 P&,
P21, BaxfE £ LKFEBEFE. cyclin D1,
P2 12 40 M JE WA DG 8 1, SR A KP4 e 1
FEA K, cyclin DI IERER T, P21 K
¥, cyclin DUIRFIE, P21 5 10 40 3
BT, MMP-2 . MMP-9 & 3 5 4 @ & M i 55 ik
B BR L i A T T A A0 M A0 3 T, A 0 A0 A
B 2287 Bel-2. Bax g 845 40 i U T i G G A
T, Bel-2RHHT-INT, BaxZMEMT-NT, HHE
IKIKOF AT e 4 i g T . R T i IncRNA
RUSC1-AS1E A A W F M H MHCCO7-H 4 iy 1
B . R R ZE, e HEAN M T

WFZE >R W mi RN A 2 5 8 45 T 9 40 f
RARESR, HmEmEe. M, BB
4 A5 BFSE PR G mi R - 326 75 T8 41 2R 4 i &
T EE, miR-326 £ 55 B A HTNM
S AR A R B AR G s miR-32650 %
PRI AR A LIMAISH3&E M1 (LIM and SH3
protein 1, LASP1) 7EARSMME] T AT 40 B 19 34
BRNZ 28, JEHOE T AN T, A B R
miR-326:1F F 3k Af b 2590 17 50 R 40 M aE L, 4R
HIE R, EBARZE, 155G/ 4l 5 A BH A O
P2 JE AT R A T . B A miR-326 .18 3 # fl
T LR A AR ORI AR R R, HLBH AR T 40 e
W, HESTHRMT", RELRERE R, 5
FEo LM HE, miR-3261E T 9 41 4 p 32 35 K 8
FEIE . EFEEmiIR-326)5, FEMHCCO7-HAHM
Rige 024, 48, 72 hATIMOD MY B & PR A%, 4000
TR, REBEERI, MEATREET,
cyclin D1, MMP-2, MMP-9 . Bel-2%F H £ ik KF
WEREM, P21, BaxB A RIKXKFRE . U
Wit %A miR-326 ) i F M HIMHCCO7-HAH il
B . ER R ZE, JFHEHEAN M T

Syt — 58 InceRNA RUSC1-AS1Xf % 41
i F 5 0 B AL ) 7S S miR-326 4 ¢, A2 E i
StarBase fE 44X 4 il AT fig 5 IncRNA RUSC1-AS1
A MmiRNA, 255 KB IncRNA RUSC1-AS1Y
miR-3261F1E 45 A 00 5, W5e )t 2K B R 45 52 56 4%
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HAESIneRNA RUSC1-AST1A[#[AlmiR-326., Hif
FikIncRNA RUSCI-AST S HmiR-3263% ik K i
FEME, #HIncRNA RUSC1-AS1% ik S #miR-
326K IKKFRETE, KW IncRNA RUSC1-ASI
B S AT P miR-326 A KiK. AT HEIncRNAT]
Wt M miR-326 K I8 52 W iR F '€, WiincRNA
DDX11-AS i 3 miR-326/IRS 172 #F & ¥ (14
20 it 0 R RN B VD A A 25 7R IneRNA TDRG 138
1 BB [ miR-326 3 T T B SR 22 2L RS AL R R
fiff 1 (mitogen—activated protein kinasel, MAPKI1 )
(kR AR U A0 A A . IR MR 28D, LnecRNA
SNHG 33 at #8 [5 mi R-32 642 37 JF 40§ fif 98 19 &
AP IneRNA H19A] IAE K ce RN A V45 2R A& Hiimi R -
3269 AT TWIST 1 5 2 5 FF 40w g i & Je Y
ARSI g R R, Ml miR-3263% 35 &Y [ AT
IncRNA RUSC1-AS1335, ¥i5E24. 48, 72 b/
MABODME W& T, HAMITR | B E T
L AU TR W BRI, eyelin D1, MMP-2,
MMP-9 . Bel-2% 4 £ ikKF B E TR, P21, Bax
A RIRKF B ERFEK . BB HImiR-326335 7]
BB T T4 IncRNA RUSC1-AS1EE 3k % T 98 41 il
Hm . R REREI R TR HEER .

Zi bk, 42U IneRNA RUSCI-ASI
S Is, THneRNA RUSC1-AS1# 3k Al GE
if I miR-3263% k40 i 96 40 M i G 5l . A
1278, LA T . IncRNA RUSC1-ASTH) 5
R IR T AR R R U A E R A SR sh R R, AT
A Ry HE 06 97 I 968 1 08 e AR AT A5
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