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K §EIELRFI RNA LINC00973 Xt _F R M4 UF B i T 5% 2 Z F0iT i
HBENREREERARES FULE

ExHF 5k MM kAES, £ KRG EREL R B
(1. M E2EBE MR ER AR, ILA N 256600352, 1M BE 2= B b E 25 Be BE 2= 05 o0, I 4 M
2566003 3. M BB M s B B IR IR FLAR SN, IR G 264100)

[ =] BB BITKEEHLRNA (IncRNA) LINC00973 %t Iz ¥ 59 95T 5% | 12 28 Fl i it
HBE R, JF MBI T . R O H I SKOV3 M OVCARS 41l 43 2 EF 1a-FH %5 # &
XFHRZH . LINCO00973 OE 4] . U6-shRNA %5 #h /A xf I 20 (SHV 41) M LINC00973 KD 4. 43l §% Y 4
AT SUF ) pLent-EF 1a-FH-CMV-copGFP-P2A-Puro, LINC00973 i # 1k . i A JG ¥ 5 4 pLent-
U6-shRNA-CMV-copGFP-P2A-Puro Ml LINC00973 /N & 3 RNA (shRNA) 18958, 280504 5 2 i
BB RN SKOV3FI OVCAR3 41 . R LR 286 E 7 PCR (RT-qPCR) 4 I 4% 21 40 f rh
H A mRNA kK, 40 5 R 52 56 46 0 45 41 40 M 32 B8 5%, Transwell /N2 S 560 4G T 45 20 41 it 2
JE A0 B K . 0 BURE B T 9 SKOV3 BF AE BB (WT 21 ) . LINC00973 OE (LINCO00973 OE 41 ) Fi
LINC00973 KD (LINCO00973 KD 21 ) #fiff, 48 b Bz P O 5598 I8 e Rh i 5% B 7Y, SR A HE 44 a0
AU /NS I FRFIE LS AL, RNAJF (RNA-seq) 434 SHV Al LINC00973 KD 41 SKOV 3
B 2% S A, RT-qPCR ¥E K I IF % B9 8 | Bz 48 i IOSE-80 Al | Bz 1 B & 555 SKOV 3, A2780 &
OVCARS3 4 fifd v LINC00973 mRNA £ ik /K, K441 LINC00973, HIEHEH (Vimentin), {4
K FERN T 1 (Snail) . Twist FWE LR e -2 e Z W71 (Twist) . B ESSESEHEA 1
(ZEB1) . B8 E&45 A ®E M 2 (ZEB2), #ibH T CXCL8 fIAL i 4 8 & 11 iF (MMP) 16 mRNA %
TR IKOF- e 4% 20 /N BT IE A 25 iz 4 40 b LINC00973 . Vimentin Al Twist mRNA £k K V-, &R SE¥
U9 & b Fz IOSE-80 41 it LA, b Bz 1 0P 9% SKOV3, OVCAR3 FIl A2780 4ii Jifd if LINC00973 mRNA
FEKEHH BT E (P<0.01), SKOV3H OVCARS34IfIh LINC00973 mRNA kK ik m, W
I P HEIZ 2 Fh 40 R AT S 25286 . SKOV3 M OVCARSZHM T, S5xf M4l b4, LINC00973 OE 4120
ffl o LINC00973 mRNA £ ik /K F FH 85 (P<<0.01); 5 SHV 40 L%, LINC00973 KD £ 40 g o
LINC00973 mRNA 2 ik K F A% (P<<0.058% P<<0.01), FHW SKOV3H OVCAR3 LINC00973 i %
ik KA R AT . £ SKOV3 i, S5xF R4 i, LINC00973 OE 4 41 i # Vimentin #1
Twist mRNA FiAKFETFHE (P<<0.058 P<<0.01), Snail mRNA £irKFEF LG ¥EX (P>
0.05); 5 SHVHH#H, LINC00973 KD 440l Vimentin, Snail fil Twist mRNA kKRR (P<<
0.01). 76 OVCARS3 41 i b, 5 xF B4 F %, LINCO00973 OE 41 41 g h Vimentin, Snail Il Twist
mRNA £ KK FTHE (P<0.01); 5 SHV 4 %, LINC00973 KD 41 4 ffl 'f' Vimentin, Snail Fl
Twist mRNA FEACE AL (P<<0.01) . ERDIR %, 78 SKOV3F OVCAR3 A, 55X 4
A, LINC00973 OE 4 40 fi 2l 8 fr & ¥ W W b (P<<0.01); 5 SHV A L%, LINC00973 KD
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2 40 i ) 9 AT A R ] B AR (P<<0.01)., Transwell /NE 5255, 76 SKOV3 M OVCAR3 i, 5
YRR b, LINCO00973 OF 2H 28 B 4 i B 5 B 3 e (P<<0.01); 5 SHV A tb#, LINC00973 KD
21 2 B AN M RO B s /b (P<<0.01) . 5 WT 4l tde, LINC00973 OE 41/ BRE s T8 B 4 45 7 %5 3
Z, WIEREHKE, B244TRW, WREMEERmEA S IE R, 45420 LINC00973.,
Vimentin Fl Twist mRNA Fik K FH T (P<0.01); 5 WT 4 LE, LINC00973 KD 4/ BUIE 15 6
SR, PR EDOLH . AT, HITFAEZH 4P LINC00973 . Vimentin Fl Twist mRNA 5 ik 7K F- %
ik (P<<0.01), MARBEMEHREE IS WIEM. HEQ 6, 5WT4LHE, LINC00973 OE 4/
JHFHE 25 o R B 22 b A%, RBUMAN RN — | TR ELI . Al ih BORVE , A w2, A
T H BRIR AN — 2068 5 LINCO00973 KD 4 /Iy BRUF WE A 45 B 4 2020 R HE 2 46 55 . TR RN, 40 i
K AN R 2r A5 ¥ 4] o RNA-seq /3, 5 SHV 41 H 4, LINCO00973 KD 4K & 4 2] 5 i 57 7 A o6
B oG B S5 B, I S MR B RS AR G B9 FE I CXCL8, MMP16. ZEB1 fl ZEB2 #% F K E Ak, RT-
qPCR%, XTI E, LINC00973 OE4L 4 ZEBL, ZEB2, CXCL8 I MMP16 mRNA ik /KF
W& e (P<<0.01); 5 SHV @4 A, LINC00973 KD 4H 48 i f* ZEB1. ZEB2. CXCL8F1 MMP16
B mRNA 235 KCF I WAL (P<<0.01). 4538 LINCO00973 ml I F M A 56K T Vimentin, Snail |
Twist, ZEB1. ZEB2, CXCL8FIMMPI16 %Kik, fE#E [ o0 @ i . (RB Mm% .
[ ]  IEMIE; ¥, LINC00973; LRI 7 E & PCR; T4 )R & 1
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Long non-coding RNA LINC00973 promotes migration,
invasion and distal metastasis of epithelial ovarian cancer and
its molecular mechanism
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ABSTRACT Objective: To discuss the effect of long non-coding RNA (IncRNA) LINCO00973 on the
migration, invasion, and distant metastasis of epithelial ovarian cancer, and to clarify its molecular
mechanism. Methods: The human ovarian cancer SKOV 3 and OVCARS cells were divided into EF la-FH
empty vector control group (control group), LINC00973 overexpression group (LINC00973 OE group) ,
U6-shRNA empty vector control group (SHV group) , and LINC00973 knockdown group (LLINC00973
KD group) , and were transfected with lentivirus containing nonsense sequence (pLent-EFla-FH-CMV-
copGFP-P2A-Puro) , LINC00973 overexpression, nonsense sequence (pLent-U6-shRNA-CMV-copGFP-
P2A-Puro) and LINCO00973 shRNA, respectively, followed by puromycin screening to obtain stably
transfected SKOV3 and OVCARS3 cells. Real-time fluorescence quantitative PCR(RT-qgPCR) method was
used to detect the mRNA expression levels of target genes in the cells in various groups; wound healing
assay was used to detect the migration rate of the cells in various groups; Transwell chamber assay was
used to detect the number of transmembrane cells in various groups; The mice were divided into control
group (WT group) , LINC00973 OE group, and LINC00973 KD group, with 4 mice in each group.
SKOV3 wild-type cells, LINC00973 OE cells, and LINC00973 KD cells were intraperitoneally injected
into the mice in various groups, respectively, to establish the epithelial ovarian cancer intraperitoneal

implantation and metastasis model; HE staining was used to observe the morphology of the colon and liver
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tissues of the mice in various groups; RNA-secquencing (RNA-seq) was used to analyze the differentially
expressed genes between SHV and LINC00973 KD groups in the SKOV3 cell line; RT-qPCR method was
used to detect the mRNA expression levels of LINC00973 in the normal ovarian epithelial cells IOSE-80
and epithelial ovarian cancer cells SKOV3, A2780 and OVCAR3, the mRNA expression levels of
LINCO00973, Vimentin, Snail family transcriptional repressor 1 (Snail) , Twist family basic helix-loop-
helix transcription factor 1 (Twist) , zinc finger E-box binding homeobox 1 (ZEB1) , zinc finger E-box
binding homeobox 2 (ZEB2) , CXCL8 and matrix metalloproteinase (MMP) 16 in the cells in various
groups, and the mRNA expression levels of LINC00973, Vimentin and Twist in liver and colon tissues of
the mice in various groups. Results: Compared with normal ovarian epithelial cells TOSE-80, the
expression level of LINC00973 mRNA in the epithelial ovarian cancer cells SKOV3, OVCARS3 and A2780
was significantly increased (P<C0.01) , with the highest expression level of LINC00973 in SKOV3 and
OVCARS cells, which were therefore selected for subsequent experiments. In SKOV3 and OVCAR3
cells, compared with control group, the expression level of LINC00973 mRNA in the cells in LINC00973
OE group was increased (P<Z0.01) ; compared with SHV group, the expression level of LINC00973
mRNA in the cells in LINC00973 KD group was decreased (P<C0.05 or P<C0.01), indicating successful
construction of LINC00973 overexpression and knockdown cell lines. In SKOV3 cells, compared with
control group, the mRNA expression levels of Vimentin and Twist in LINC00973 OE group were
increased (P<C0.05 or P<C0.01), while no significant difference was observed in Snail mRNA expression
level (P>0.05) ; compared with SHV group, the mRNA expression levels of Vimentin, Snail and Twist
in LINC00973 KD group were decreased (P<C0.01). In OVCARS cells, compared with control group,
the mRNA expression levels of Vimentin, Snail and Twist in LINC00973 OE group were increased (P<C
0.01) ; compared with SHV group, the expression levels of Vimentin, Snail, and mRNA Twist in
LLINC00973 KD group were decreased (P<C0.01). The wound healing assay results showed that compared
with control group, the wound healing rates of the SKOV3 and OVCARS cells in LINC00973 OE group
were significantly increased (P<C0.01); compared with SHV group, the wound healing rates of the cells in
LLINC00973 KD group were significantly decreased (P<C0.01). The Transwell chamber assay results
showed that compared with control group, the numbers of transmembrane cells of the SKOV3 and
OVCAR3 cells in LINC00973 OE group were significantly increased (P<Z0.01) ; compared with SHV
group, the numbers of transmembrane cells in LINC00973 KD group were significantly decreased (P<C
0.01). Compared with WT group, the number of peritoneal nodules in LINC00973 OE group was
increased, with rough liver surface and multiple nodules formed on mesentery and colon surface, and the
expression levels of LINC00973, Vimentin, and Twist mRNA in colon tissue were increased (P<C0.01) ;
compared with WT group, no nodules were formed in the peritoneal cavity of LINC00973 KD group, with
smooth liver surface, no nodules in liver tissue, and decreased expression levels of LINC00973, Vimentin,
and Twist mRNA, and no nodules were observed on mesentery and colon surface. The HE staining results
showed that compared with WT group, the multiple lesions were observed in liver and colon tissues in
LINCO00973 OE group, manifested as uneven cell size, irregular shape, unclear cell boundaries, increased
nuclear division, and uneven red staining in cytoplasm, while in LINC00973 KD group, the cells in liver
and colon tissues were arranged neatly with regular shape, and uniform distribution of nuclei and cytoplasm.
The RNA-seq results showed that compared with SHV group, no key signaling pathways related to tumor
metastasis were enriched in LINC00973 KD group, and the transcription levels of metastasis-related genes
CXCLS8, MMP16, ZEB1, and ZEB2 were decreased. The RT-qPCR results showed that compared with
control group, the expression levels of ZEB1, ZEB2, CXCLS8, and MMP16 mRNA in the cells in
LINCO00973 OE group were significantly increased (P<C0.01) ; compared with SHV group, the expression
levels of ZEB1, ZEB2, CXCLS8, and MMP16 mRNA in the cells in LINC00973 KD group were
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significantly decreased (P<C0.01). Conclusion: LINC00973 can up-regulate the expression of metastasis-
related factors Vimentin, Snail, Twist, ZEB1, ZEB2, CXCL8, and MMP16, and promote the

migration, invasion, and distant metastasis of epithelial ovarian cancer.
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B SR R VAR R g OB 2 —, |
B VR B SL0 R R WA, RS RREE, R
BHEEC A2, HWE 25, SET-%e, Bk
MR SE TS R Y O A B & A
B, Hrhgw Wiy SOE AR . RE 25
B S5 B ) X AR EAR IR T T R A AL, H80%
1B H A R MR R R e R BUR
HPUE 2 E R B, U OE SR 4
FHLE ST HBT IR T AUR S O SR e 78 IR
Ty EE

£ 4% dE 40 B RNA  (long non coding RNA,
IncRNA) &K Ji K F 200 4~ 4% 4 12 (1 RNA 48 F
NGRS T, Al i/ DR K Y, IncRNA 5 b
SR R R B IAOC, ARG ok | e sk 5 AR PR
KPR R Rk 7 Ok Z Y IncRNA ik K
P B IR 2 5 B SR A0 R G R AR 22 A G,
IncRNA KCNQ1 & & 54 1 (KCNQL opposite
strand transcript 1, KCNQI1OT1) i i {2 #F B 4% H
TR i N 2B I FE 5 (eukaryotic translation
initiation factor 2B subunit 5, EIF2B5) JgzhF 0 H
He AL A 2R B0 S 9 45 F% . IncRNA RUNX1 £ [H
N & F ¥ 5 A& 1 (RUNXI intronic transcript 1,
RUNXI-IT1) i o # 7% # ® F kB (nuclear factor
kappa B, NF-kB) {55 i B i 1 09 Sy it e ™,
Jei RE AH G K 85 JFE %% 1% RNA 15 (cancer-associated
long non-coding RNA 15, CASCI15) i i 35 4+ PE 4%
A —2H/NRNA (microRNA, miRNA), U miR-
23b-3p A1 miR-24-3p ¥ [F] I #§ SMAD K j% i &t 3
(SMAD family member 3, Smad3) 3 ik {2 ik b
B ) b 7 - 18] 5 %% fk (epithelial-mesenchymal
transition, EMT) Fl## ', H M LncRNA
A7 10 ) 9 S e B 9V BE . LINCO00973 35 T i
515 22 M 0 i R FUOR RIS AR OG, H AT A
25 1 J i 00 TS 24 R K AR, 90 25 T i A A Y
T, A B AN M A0 A R R AR /D 40
i, LINCO0973 nJ {12 3 i 200 i fry #2 o ik ide 1
SR LINCO0973 1 B 5298 1% 4 T 6 R WL A 56 4
iH, #RVFLINC00973 15 B S b 1T 3% 42 28 P i A

Neoplasm metastasis;

LINCO00973; Real-time fluorescence

A, I B AR AL
1 MREFE

1.1 w22 XA E ANEFIPE LK
TOSE-80 41 fifd A A I Bz 4 b9 51958 A2780 40 L i + 7
WS YR A RAF, N R OP L SKOV3
A OVCAR3 4L . Mc coy’ 5A B35 5 KBk 5 £ 4
K1 T O R B A A B A B A, G 4Rl
W A RPMI 1640 K 5% & Wy F 3£ B BI A A,
LINCO00973 1% %5 5 0 4% thy 4k 528 W) B 5 A BR 2 A
SERL, PCRITHSIWHMAETAYTE (LF) &
WA BRA R A, B RNA B R & W T4t 504
KEEWHEARGBRATE, 305 A0 & T 26 E 3§
BECHRB AR AR, Transwell/NE W F M
WORE W uE By A7 B A Fl, 2X FastStart
Universal SYBR Green Master ¢ £} (E301) W F
UL R A R A, HE B i 5 & T
TUREFERHA R A . COL 0 M5 37 56 F A= ) 22
S TR N Esco A R, 4 H sl 4 i 1T B g
F Ll EEAEYRE A RN, 5550 B
(#5: Olympus X 53) T H A Olympus 24 ],
TR AN AL (S . BioPhotometer D30)
g B0l (B5. eppendorf 5427R) Iy T {f [
Eppendorf 28 F] .

1.2 @mie3zsk  TOSE-80 40l 7 & 10% M4
I A 1% 7 -85 75 R 1Y RPMI 1640 Ky 5% &L b,
SKOV 3 41 g 15 35 75 7 10% B4 M3l fn 1% 7 -4 5
F I Mc coy’s SAEEFRIEH, OVCARS 4 g 55 57 7
F20% M4 g . 10 me- L HEZH A BB R A W
(10 g-L") # 1% & -85 % &R 1) RPMI 1640 £ 5% 4
B, JRE T 37 CHEIE . 5% CORF A EE 3% .
1.3 @mpesfhesm B4 T X ECERKDN
SKOV3 A OVCARS3 4 il LA >4 %% B2 46 2 6 L 41 i
B gfp b, 2k 7RG 3R S AN % R 38 3 60%6~70%
B, W EFla-FH %8 & X 4l . LINC00973 i
Rk 4 (LINC00973 overexpression, LINC00973
OE#i) . U6-shRNA 75 g4k % B4 (SHV 41) Fl
LINC00973 # fit 41 (LINCO00973 knockdown,
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LINCO00973 KD 41 ) . % HE 5 3 i Bl % YL 3 7] = 58
R FREE=1 1 1000 By Lt B 58 i A Bl e geassn) X
M4 A4 A T ¥ 51 ) pLent-EF la-FH-CMV -
copGFP-P2A-Puro ¥ # , LINC00973 OE 41 it A
LINCO00973 it #3512 9% # , SHV 4 Addi ATt
£ %1 #Y pLent-U6-shRNA-CMV-copGFP-P2A-Puro
9% &, LINC00973 KD 20 A LINCO00973 48 % %
RNA (short hairpin RNA, shRNA) 12 i & , F% Y
48 hJm, MMAMEE R (1 gL ") Ui VA e 40 itk
A HMpEREEEKE, RT-qPCR ERIE T F# ik
FREAR LINCO0973 ) % Y b 5

1.4 RNA#RAF RT-qPCR E%iE ZRi{H &
Ui B A5 7 R BUR RNA, 4066 TR I RNA (1)
We BE NG, SR 6 Sl R & B L cDNA, DU
GAPDH AN Z W, X A#H G5 H #E17 RT-qPCR
PR . RN AR R 2XSYBR Super mix plus
10 p L, #iHe cDNA 200 pg, LRSI 1 pl,
ddH,O #h 5% 2 20 pLo RN 58 . f b i B A i
95°C. 4min, 95°C, 15s, 54°C. 20s, 72°C,
20s, HAOMNEIA . R 2 kT A AL g i
H £ mRNA # kK F

1.5 wmeXREphANZAmENBRAeesE K
b F 3B K W SKOV3 8L OVCARS 41 it 42 h %
12fL4n M g5t b, BEFL2X 10400, AR E

x1 319F3)
Tab. 1 Sequences of primers

Gene Primer(5'—3")
LINCO00973 F: CAAGGACAATTATTCCCTCAC

R: GACAAAGCCAAGGATTCAGT
Vimentin F: CGCCAACTACATCGACAAGGTGC

R: CTGGTCCACCTGCCGGCGCAG
Snail F: TCCACGAGGTGTGACTAACT

R: CCGACAAGTGACAGCCATTA
Twist F: CTAGAGACTCTGGAGCTGGATA

R: TCTGGGAATCACTGTCCACG
ZEB1 F: AAGTGGCGGTAGATGGTA

R: TGTTGTATGGGTGAAGCA
ZEB2 F: TCTGCGACATAAATACGA

R: GAGTGAAGCCTTGAGTGC
MMP16 F: TGTGATGGACCAACAGAC

R: ATACAAGAGGCATAAGG
CXCLS F: CTAGTTTGATACTCCCAGTC

R: AAGTTTCAACCAGCAAGA
GAPDH F: CTCCTCCTGTTCGACAGTCAGC

R: CCCAATACGACCAAATCCGTT

3 AL, FRAlAE K B 80 M B ER, RH
200 pL. JC T W A5 O WA A0 M B 2 L W 1R R 2% vhoi
(phosphated buffer saline, PBS) 5 ¥ 2 bk 41 g
A5 TG LT B R, B E O BB T O
VREE R (LO), BEaEMihEdE 48 h, KM AH
A4 B RREE R (L), IR &4 %,
HERR &A% = (L1-L0) /L0X100%.
1.6 Transwell J» & 5 B4 ) &40 28 Jo. 69 F JE 48 e
F Transwell /NE BT 24 LA FMF, B
JIA 200 pLL % 8 000 4~ 4 fd 9 JC i K5 7= 56, T =
T 800 pL % 20% i 2k M i iy 3% 3% 3k, 4l i 3% 3%
M REIE 72 h )G, PBS 28 TS Bk Transwell /NE
ghE YL 5 min, PBS 28 il Uk B 45 BT 0
R B D E P RIS, £ A BEHLE R
3L T AR IR, Gk 4l oE B A
iR
1.7 sh4p &8 /N O0 5 IE s B hE R 5 A A
A, 12 2 6~8 Fi i i BALB/C-nu #f BUBEAL 2> R
xR (wild typye, WT) 40, LINC00973 KD 41 il
LINCO0973 OE 4, HH4 R, HHE8H/IDRAT
M ORE A W B 5X10° 4 SKOV3 WT,
LINC00973 KD 1 LINC00973 OE 4 ffd . 3 J& J5 4b
Fe/INER R EOLEE /) BRI P T 38 445 15 T8 A 100 OF:
BA /IS BRLAS i AN E AL 20T 4 9% Z2 R b T
1.8 HE#ENEZ M)A EMPHFREARE S
AR DRGSR S, WA
M, AR EE 4 pm, ZH RSP B 2K, K
5min. RILEE (100% . 95% . 85% M75%) &
K, EFREE 3 min, ZEIEAKIZH 2 min, HARKEPW
Yt 5 min, ZERIMKUE LIF 6. W 516 30 s,
Mok KIZVE 2K, £ 3~5min, B FHL L@
1 min, MR ZRYEWERHEB K, 75% LB,
85% L WE. 95% LFEF100% £ 4512 Uk 2~3 s,
100% LR PE 1 min, —HZEBIH 29K, A 1 min,
fE R EE L, BRET, BN A4
YR WL R BT IE .
1.9 RNA & & (RNA sequencing, RNA-seq) #t] 5
H 3%F SKOV3 LINC00973 KD HIx 18 25 41 it #: A
#EFT RNA-seq M 77 (i I A8 K 3 R 3 IR 45 A PR
ANFEIGERL), Az T (RIAE R R R IR 55
AR A SER) F 6 585 538 LINC00973 KD 4 5
i 98 Bt % AR S 1 G B A 5 L I
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1.10 RT-qPCR & # R 2 mE T BH AR
mRNA & ik KF  RT-qPCR 2K IE % 9§ p
TIOSE-80 4 fifg F1 | fz 14 5P 81988 SKOV3. A2780 &
OVCARS3 40 i ' LINC00973 mRNA # ik K, %
ZH 20 i T LINCO00973 i JE 85 11 (Vimentin) , f&
EMT # s I 7 28 8 e % s I ¥ 1 (snail family
transcriptional repressor 1, Snail) . Twist 22 % & P4
I2BE - B - BROE L % T 1 (twist family BHLH
transcription factor 1, Twist) . B8 E-& 45 & R IR
fE % 1 (zinc finger E-box-binding homeobox 1,
ZEB1) MR E-& 454 W IRHESE 1 2 (zine finger
E-box-binding homeobox 2, ZEB2), # fk A T+
CXCL8 # % i & J& & H M
metalloproteinases, MMP) 16 mRNA 3 ik /K °F L)
K45 A/ B IE FD 45 i 4 21 LINCO00973 .,
Vimentin & {8 EMT % 5% B 7 Twist mRNA % i
K-

1.11 %3 %94 KA GraphPad Prism 8.0. 1 4¢
I 3CF AT 483t 2% 43 B o TOSE-80. SKOV3,
A2780, OVCARS3 4il il Al % Y () £ 41 4 g o
LINCO00973 mRNA ik /K-, 4 241 20 fd %R @ &
B, 5 A BN MR, 4 4140 M P Vimentin,
Snail, Twist. ZEB1. ZEB2. MMP16 fil CXCL8
DL R 4% 2/ B 45 i B e 2 21 LINC00973
Vimentin f1 Twist mRNA F Kk KFE W7 E 1E &5
fii, Mlaots R, 24 MFEA B8 BRI &R
T Mk 22 3Ry 25400, 4 TR) EB0RT A L AR
FHLSD-t#:% . L P<<0.05 N ZERAGFIT%E L.

2 & B

2.1 &#Fzmp P LINCO0973 mRNA K& KE 5
IOSE-80 41 i Fb %, SKOV3. OVCARS3 1 A2780
40 g o LINC00973 mRNA & ik /K F ¥ 81 & 7 =
(P<<0.01) , H ¥ SKOV3 #il OVCAR3 40 ity
LINC00973 mRNA RKikK- Vi (£2), Kk
Z 2R A B AT IS BN

2.2 %41 SKOV3 A OVCARS3 iz % LINC00973
mRNA & &KF £ SKOV3H OVCARS 40+,
5 % M4 e &, LINC00973 OE #4H 4 iy
LINC00973 mRNA Rk K ¥ T (P<<0.01); 5
SHV 2 %, LINC00973 KD 20 4 Jfid /b LINC00973
mRNA ik K F A (P<<0.058 P<<0.01), #
B SKOV3 Hl OVCARS3 LINC00973 1 5 ik il &
Hf R . R34,

(matrix

F2 FFAAMEF LINC00973 mRNA FikKF
Tab. 2 Expression levels of LINC00973 in different kinds of

cells (n=3, x+s)
Group Expression level of LINC00973
IOSE-80 1.0000.019

SKOV3 211.916+15.037

OVCAR3 82.331+0.051

A2780 69.105+1.297

F 22.460

P <<0.01

"P<<0.01 vs IOSE-80 .

F3 SKOV34iffiH LINCO0973mRNA kK F
Tab. 3 Expression levels of LINC00973 mRNA in SKOV3

cells (n=3, z=%5)
Group LINC00973
Control 1.00140.049

LINC00973 OE 448.815+24.601"
SHV 1.001£0.047

LINCO00973 KD 0.35140.024*

"P<C0.01 ws control group; “P<0.01 vs SHV group.

#4 OVCAR3HIMEH LINC00973 mRNA ik KF
Tab.4 Expression levels of LINC00973 mRNA in OVCAR3

cells (n=3, z+5)
Group LINCO00973

Control 1.0034+0.074

LINC00973 OE 206.375+25.735"

SHV 1.001+0.039

LINCO00973 KD 0.696+0.060"

"P<C0.01 ws control group; “P<0.05 vs SHV group.

2.3 A 4% P Vimentin- Snail # Twist mRNA
R ARFE FESKOVI YL, 5 X R 4] b,
LINC00973 OE £H 4f g ' Vimentin Fl TwistmRNA
FRAKFETHE (P<<0.058 P<<0.01), Snail mRNA
KEKFERLGEITFE X (P>0.05); 5SHV
ZH H A, LINC00973 KD 21 40 gt Vimentin, Snail
Ml Twist mRNA 3 ik K F B AL (P<<0.01) . 7E
OVCAR3 4, HXFEE4 A, LINC00973 OE
20 40 M ' Vimentin. Snail il Twist mRNA & ik 7K
TR (P<<0.01); 5 SHV 4 Fe#, LINC00973
KD #H 41 iid 7* Vimentin. Snail il Twist mRNA ik
KRG (P<<0.01). W1,
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"P<C0.05, “P<C0.01 s control group; “P<C0.01 vs SHV group.
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Fig. 1 Expression levels of Vimentin, Snail, and Twist mRNA in cells SKOV3(A) and OVCAR3(B) cells

204 B ummpXNREASFE  SKOV3 M
OVCAR3 4, 54 %, LINC00973 OE
A REE A FXYHE AR (P<L0.01); 5

Control LINC00973 OE

SKOV3

OVCAR3

SHV 4l Fb#, LINC00973 KD 40 41 g %98 fir & % 1y
B BRI (P<<0.01). VLK 2H03,

SHV LINC00973 KD

B2 #HAMBEREAEHELR (400)
Fig. 2 Wound healing of cells

25 HwmpP FBR eI 1 SKOV3 Al
OVCAR34iffL, SXFI4I e, LINC00973 OE
2H o A M B WY kg m (P<<0.01); 5 SHV 4
Fed, LINCO00973 KD 41 %5 i 41 Jif %5 ¥ W1 & ok />
(P<<0.01). WLIE4H5,

2.6 ZdampARNEBERL 5 WTUAHLE,

in various groups (X400)

LINC00973 OE 4/ B T8 i i 45 15 80 2, i
IE R EHLEE , A 2S5 WAL, W R RS R
WAHS T, dHH2 4 LINC00973. Vimentin
1 Twist mRNA £k K FHTHE (P<0.01); 5
WT 4L A, LINC00973 KD £H /)y B JFs Jo 45 1 &
B, MR R mE LW . LA, HFIEAN



W, 4. KRS RNA LINC00973 X b f 1 5 #9517 7% 1=

2% TN i e 7% ) {1 - 873

wm Control
100 F == LINC00973 OE
= SHV
LINC00973 KD
80 F *

60 F

401

—
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B3 H4AMARIRERERE

Fig. 3 Wound healing rates of cells in various groups

LINCO00973. Vimentin il Twist mRNA 3 ik /K Ff%
% (P<<0.01), W Z RN 45 i =% v b Jo 45 15 T il .

Control LINC00973 OE

SKOV3

OVCAR3

25 AHL/IN B R FN 45 i 20 2300 7 i) HE J% €8 4 ) 245 2R
Wor: 5WTA A, LINC00973 OE 28 /)y BT i
FZE B B 2 b AE R IR AR /A — B AR
ANHLO A0 RORE , AN S S L, A
HELRE A — 20 LINC00973 KD 41 /)N BT I
FZE i 20 SV M HE B 88 55 . TR B0, 2 A R A
Fior s, ULIE 6~8.

2.7 RNA-seq # & 4 3 X SKOV3 LINC00973
KD Fxf i 20 SHV i Jfl A< i 17 RNA-seq I J7 1
=AM, AR B 5 SHV 4 i, LINC00973
KD 2 ok & 4 2 5 i 6 5% B AR 5C 19 5C 8 15 53 %
M5 Wb & % # A0 OC 1y 3 P CXCL8., MMP16,
ZEBLFI ZEB2 % 5K FREAL. W9,

LINC00973 KD

B4 25240 B0 2R BB L (45 b 8, ><400)

Fig4 Membrane-penetrating in cells in various groups (Crystal violet, X 400)
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5 2% 2H 20 i v o FE A0 B
Fig. 5 Numbers of membrane-penetrating cells in

various groups

2.8 K ump ¥ ZEB1.ZEB2.CXCL8 #= MMP16
mRNA £ KF 7 SKOV3FI OVCAR3 4 i,
53R R, LINC00973 OE 4 44 g p ZEB1.

ZEB2. CXCL8 Il MMP16 mRNA % ik 7K F B & T+
B (P<<0.01); 5 SHV4LH#H, LINC00973 KD 4]
4 ffd b ZEB1, ZEB2, CXCLS fil MMP16 mRNA
FRKFEH B (P<<0.01). W10,

34 it

O HLE A HREME, HER, BiURxET, B
AR TT T R ICEAT R AR B0 R R, N taa v

e AR A R AT, B OR SRR RS, G
BTG . BT ™7 8w IncRNA 1] 5% 0 22 Ff i

A2 25 A B, A0 IncRNA CEBPA 3L [H 24 &%
H 3 A (CEBPA divergent transcript, CEBPA-DT)
AT AR R B B, LINCO02273 38 3 3% 0L st % Oy
OB R R AR E A 2 R Y (anterior
gradient 2 homolog, AGR2) 5%, MK 2l L IR
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Fig. 6 Formation of peritoneal nodules and morphology of liver surface of mice in various groups
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Fig. 7 Expression levels of LINC00973, Vimentin, and Twist mRNA in colon(A) and liver (B) tissues of mice in

various groups
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Fig. 8 Morphology of liver and colon tissues of mice in various groups detected by HE staining (Bar=200 m)
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A': KEGG analysis of signaling cascade stimulated in LINC00973 KD group compared with SHV group in SKOV 3 cells; B: Volcano plot of
genes upregulated and down regulated in LINC00973 KD group compared with SHV group in SKOV3 cells; C: Heat map of oncogenic
pathways in LINC00973 KD group compared with SHV group in SKOV 3 cells.
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Fig. 9 Molecular mechanism of migration, invasion, and distant metastasis of ovarian cancer cells regulated by

LINCO00973
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Fig. 10 Expression levels of ZEB1, ZEB2, CXCL8, and MMP16 mRNA in cells in various groups
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