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Ziyuglycoside I inhibits proliferation, invasion and migration of ovarian cancer
cells by regulating IGFL2-AS1/miR-138-5p
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Abstract: Objective To explore the effect and molecular mechanism of ziyuglycoside I on proliferation, invasion and migration of
ovarian cancer cells. Methods Ovarian cancer cells A2780 were treated with 7.5, 15.0, 30.0 pmol/L of ziyuglycoside I. At the same
time, si-NC group, si-IGFL2-AS1 group, ziyuglycoside I + pcDNA-IGFL2-AS1 group and ziyuglycoside I + pcDNA group were set
up. MTT was used to detect proliferation inhibition rate of cells; Clone formation experiment was used to detect cell clone formation
number; Transwell method was used to detect the numbers of migrating and invading cells; Western blotting was used to detect E-
cadherin and N-cadherin protein expressions; Dual luciferase reporter experiment was used to detect the targeting relationship between
IGFL2-AS1 and miR-138-5p. Results After treatment of A2780 cells with different concentrations of ziyuglycoside I, cell
proliferation, migration and invasion were significantly weakened (P < 0.05), expressions of E-cadherin and miR-138-5p were up-
regulated (P < 0.05), and the expressions of N-cadherin and /GFL2-AS1 were down-regulated in a dose-dependent manner (P < 0.05).
After down-regulating /GFL2-AS1, the proliferation, migration and invasion of A2780 cells were inhibited (P < 0.05). IGFL2-A4S1
targeted and regulated miR-138-5p. Overexpression of /GFL2-AS1 could attenuate the effects of ziyuglycoside I on proliferation,
migration and invasion of A2780 cells (P < 0.05). Conclusion Ziyuglycoside I inhibits the proliferation, invasion and migration of
ovarian cancer cells by regulating IGFL2-AS1/miR-138-5p.
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KUk S. officinalis L. var. longifolia (Bert.) Yu
et Li TR, 2 —ME LM EAREY), T iZ01h
TIREAAWINE R, BAZMLHNE,
HEA SRR EY), FEAFEMET 1
I, HADIHaE | S8Rm, BAEBERPPUE
o Brde. PuMRnEtE, MRS . TR
iH, Huf 2 AT S NG A R T
SR TL mT ) = L 4 A I R AR 2B
Hiar S 1 AT I8 O G A B N HOR R AL
SR A0 AR K160, B Ll 0 a7 41 ek g A 1 £
S AN 2

miR-138-5p {E 9§ H 234l il b N R R IA,
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HE T, > 50 NI £
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B B0 K1 A2780 4AE, FHJE i 5 77
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(7.5+ 15.0~ 30.0 umol/L) MMM ZH I, HKEA
EHIIRAL, 1595 24 h, WEEREE, 4508
o, ABRRZZ MR A S G, JEHM
R F R, SAEE R EENLE I CEOT
. FCIMIEE: 7R AR Matrigel IR, JFiR
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2.4  Western blotting #: Il E-cadherin #1 N-
cadherin EAXRIA

H K05 AR K A2780 201 ifd 2 B A 4 it 2
W, BL 2 X103 AN /HLEM T 6 FLERG 23 Al InAAS [\
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W 40T 6 BUE K A2780 24 Ffy 2 B 4 i
s LA 2X103AN/FLEFIT 6 FLHG 23 I FIR
JE (7.5, 15.05 30.0 umol/L) HMbMIET 1, HikE
NG RELL, 55 5% 24 ho WA 4H A, N\ Trizol
RAFLEL RNA, 52 RNA ¥ B R4 5 i\ 5%
SeBFA ) cDNA, #HT qRT-PCR 2047, FH 272aCtyk
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AR 1.
2.6 4HREAES

¥ IGFL2-AS1 TFHEFRIEFAR S [T %) e e

% A2780 41, icAN si-NC 4. si-IGFL2-AS1 #4;
#z1 S5
Table 1 Primer sequences
L5 1Y (5°-3)
IGFL2-AS1 F: CTGGCCCAGATCAACAGAAT
R: TAACACGTCCTGGGTTGACA
miR-138-5p  F: GCCGGATAAGTGTTGTGGTCGA
R: ACTGAGCAAGCACTACCACCAGCA
GAPDH F: TGTTGCCATCAATCACCCCTT

R: CTCCACGACGTACTCAGCG
U6 F: CTCGCTTCGGCAGCACA
R: AACGCTTCACGAATTTGCGT

i‘lﬁﬁ“‘gﬁ 7. 5 umol L iﬂfﬁ%ﬁ: 15.0 p.mol L o

¥4 IGFL2-AS1 i ek s ik K [P P x] i i L 42 A2780
M, SAJEH 30 pmol/L [l B H T AbFE, 1dk
Hik 2 1+ pcDNA-IGFL2-AS1 #H. Hhi 21+
pcDNA 4. 73 B 40L& 1 BETE . 3L 1228,
IGFL2-AS1. miR-138-5p mRNA #iA#1 E-cadherin.
N-cadherin 2 H &4
2.7 PR RERIREN

B E miR-138-5p 5 MUT-IGFL2-AS1 #1. miR-
138-5p 5 WT-IGFL2-AS1 4. miR-NC 5 MUT-
IGFL2-AS1 #H VL % miR-NC 5 WT-IGFL2-AS1 4.
FA % Qe 3 LA 0 R - A2780 4t
U A RO G R B 1
2.8 FItFESH

KH SPSS 20.0 BAFHAT S0, AW
FHREAR I AR TR, HAFGIES SR, AXEs
T, WALLRAT K50, 241 HLECR A R &
5253 HT o
3 #R
3.1 HUIEE I X A2780 LRAEIETE. TFE. R
E-cadherin. N-cadherin & HFRiARIF M

WK 1 AR 2 Frs, ASEHRBE A28 1 A3
A2780 A, AU FEINE] A E-cadherin £
FKiLK P REZETE (P<0.05), TelEfsE. T
AR EL. 122840 I EUR N-cadherin 55 H &1L /KF
PR ERRAL (P<<0.05), SEFIEAHENE,

:HJM‘HIJ ﬁ: 30.0 umol L

T4
SRy

E-cadherin = = s | )X |(°
N-cadherin =~ e s == 1.3X10°

GAPDH = e v w8 3.7 X 10*

XfH 7.5 15.0 30.0
Hi B/ (umol L)

Hotgr 21 30.0 pmol-L!

1 HEEE X A2780 MR ER AR ITBFRZELLN E-cadherin. N-cadherin & HFRIARIE M

Fig. 1 Effect of ziyuglycoside I on colony formation, migration, invasion and E-cadherin, N-cadherin protein expressions in
A2780 cells
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2 MMEE 1HIH] A2780 MAAEIESE. THBMIRE (X£s,n=9)
Table 2 Inhibit of proliferation, migration and invasion of A2780 cells by ziyuglycoside I (X + 5, n=19)
; . HM A AN REE
ZH5 1)/ I-L! 1] 2/9 AD%: I - - -
Al AU/ (pmo ) AW ST AU T 12%% E-cadherin  N-cadherin
X HE — 0.00£0.00 115.22£5.61 168.444+8.00 135.33%+6.09 0.15+0.01 0.65%0.05
e 1 7.5 18.31+1.12" 92.56+4.14"  136.56+4.25" 103.89+5.66" 0.29£0.04" 0.50%+0.04
15.0 31.92+1.66™ 71.00+4.427 92.22+4.68% 81.89+4.28% 0.48+0.04" 0.34+0.03"*
30.0 55.81£1.99"&  5233+231"& 6822+3.97% 57.671+3.92"& (0.71£0.06"%0.15+0.01"&

Sx R4 "P<<0.05; SRR I (7.5 umol- L) 4HELES: #P<<0.05; Skt 1 (15.0 umol- L™ 4EHLHR: &P<<0.05, % 3 [,
P < 0.05 vs control group; *P < 0.05 vs ziyuglycoside I (7.5 pmol-L™") group; &P < 0.05 vs ziyuglycoside I (15.0 umol-L™") group, same as table 3.

3.2 IR I X A2780 {AAR IGFL2-AS1 F miR-
138-5p mRNA FRiEHIF M

W 3 fion, SxPIR4LEbEs, MR 1R
k] A2780 Ml IGFL2-AS] mRNA Fik(P<0.05),
ek miR-138-5p mRNA ik (P<<0.05), 7EA
KA,
3.3 IGFL2-AS1 5 28 ZR A

Wk 4 fior, 5 si-NC 4%, si-IGFL2-ASI
H IGFL2-AS1 mRNA FKIE/K i EBFL(P<0.05);

#=3 HMEE I3 A2780 BB IGFL2-AS1 #1 miR-138-5p
mRNA RIABEMN (X+s,n=9)
Table 3 Effect of ziyuglycoside I on IGFL2-AS1 and miR-
138-5p mRNA expressions in A2780 cells (X £ s,n=9)

%4 KLU IGFL2-AS] mRNA RKik (X+s,n=9)
Table 4 IGFL2-AS1 mRNA expression in each group
(Xxs,n=9)

2H ) IGFL2-AS1 mRNA A%t FiA &
si-NC 1.0040.00
si-IGFL2-AS1 0.34+0.03"
pcDNA 1.0040.00

pcDNA-IGFL2-AS1 3.21£0.06"

5 si-NC #H#R: "P<<0.05; 45 pcDNA ZHLLE: #P<<0.05.
*P < 0.05 vs si-NC group; *P < 0.05 vs pcDNA group.

5 pcDNA 41H%, pcDNA-IGFL2-AS1 #1 IGFL2-
AST mRNA FIAKFBEFE (P<0.05).
3.4 TF IGFL2-AS1 %F A2780 4HBEEE . THH0
REHIFZ N

WK 2 fZ 5 fis, IGFL2-ASI ik N &3

M5 R (umol L) MRNA A AT \ A
_ [GFL2-ASI____ miR-138-5p 490 miR-138-5p Fik. BRI 2 LL K E-cadherin
pagict — 1.0010.00* 1.0010.00* EEEL (P<0.05), {EHb S E e TR
Mok 24 1 7.5 0.75+0.04 1.5940.09 G o ] i
15.0 0.5140.05%  2.1640.13" Mok, 1RZBMMEAM N-cadherin FEHKIL (P<
30.0 0.2540.03%&  3.01+0.16"& 0.05).
E-cadherin =~ e S 1.2X10°
N-cadherin =~ #_—"sw— 1.3X10°
GAPDH = s — 3.7X 104

si-NC  si-IGFL2-AS1

1
B 2 T IGFL2-AS1 %t A2780 4R FEH. AR T2 FNIRZE LUK E-cadherin, N-cadherin & B FIXHIFNT

Fig. 2 Effect of down-regulation of /IGFL2-AS1 on colony formation, migration, invasion and E-cadherin, N-cadherin

protein expressions in A2780 cells
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Table 5 Down-regulation of /IGFL2-AS1 inhibits proliferation, migration and invasion of A2780 cells (X + s, n=9)

iR-138-5p mRNA gl ok o FAMNFRILE
wy ™ i 5 %/ SR
il X RIEE I SR T 127 E-cadherin N-cadherin
si-NC 1.00£0.00 0.00£0.00 114.33+6.31 165.67£4.85 136.44+7.79 0.160.01 0.66+0.05
si-IGFL2-AS1 2.62+0.09" 46.511+2.59" 61.44+2.71" 78.67+4.71" 67.22+297" 0.59+0.05" 0.24+0.02"

5 si-NC 4iL#: "P<<0.05.
“P < 0.05 vs si-NC group.

3.5 IGFL2-AS1 F1 miR-138-5p KB % %

Starbase 7EZRHXAF TN 27K IGFL2-AS1 Fl miR-
138-5p HHANFA (F 3). Wi 6 Azn, miR-138-5p
5 WT-IGFL2-AS1 3% 4L 5 40 i 2 't 22 B vk 14
ik, T miR-138-5p 5 MUT-IGFL2-AS1 JL4: 4 j5 4
P e R S 1 TG R AR
3.6 IFRIEIGFL2-ASI 3 BHE 14 FEAY A2780
HREIEIE. ERFERFEIRM

Wk 4 fzk 7 o, Sk 2 I+peDNA 41
Ebi, Mkt 1+ pcDNA-IGFL2-AS1 2H miR-138-
5p mRNA £k B5E 4] 2% M1 E-cadherin £ & IA
KT 8 2 G (P<<0.05), ol EmE. LM
%, 122240 %R N-cadherin & H & A KT &
Tt (P<0.05).

TLRETE IR

f ll»"a".‘ '. - p - &
U R +’p£:DNA Hufii ‘21 +pcDNA-IGFL2-AS1

)

M2 +pcDNA - MU 2 1 +pcDNA-IGFL2-AS|

WT-IGFL2-AS1 5’-GUCGUUGAUUCUGCAGCACCAGCA-3’

LI
miR-138-5p 3°-GCCGGACUAAG--UGUUGUGGUCGA-5°

MUT-IGFL2-AS1 5’-GUCGUUGAUUCUGCAGGCAAGCAA-3’
3 IGFL2-ASI #1 miR-138-5p FU4EA L= AR IGFL2-
AST REML R
Fig. 3 Binding site of IGFL2-AS1 for miR-138-5p and
mutated site of IGFL2-4S1

K6 WHREEMENN (Xts,n=9)

Table 6 Analysis of luciferase activity (X +s,n=9)

25 O H R
- WT-IGFL2-AS1 MUT-IGFL2-AS1
miR-NC 0.9540.06 1.00+0.09
miR-138-5p 0.38+0.04" 1.024+0.12
5 miR-NC 4 H#: *P<0.05.
“P < 0.05 vs miR-NC group.
E-cadherin =~ W sw— | )X (5
N-cadherin = s S | 3X<]0°
GAPDH = - S 3 7 0

Mok ti+ Mgt
pcDNA  pcDNA-IGFL2-ASI

B4 ERIE IGFL2-ASI Sttt BF 1 L IBAY A2780 HRAERFER. AL 1T HRZELLR E-cadherin. N-cadherin & H&RIEH

Fig. 4 Effect of overexpression of /IGFL2-AS1 on colony formation, migration, invasion and E-cadherin, N-cadherin protein

expressions in A2780 cells treated with ziyuglycoside I
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R 7 TRIE IGFL2-AS] 3 EF 1 LLIBHY A2780 1E7E . TBAMREAER (X+s,n=9)
Table 7 Effect of overexpression of IGFL2-AS1 on proliferation, migration and invasion of A2780 cells treated with

ziyuglycoside I (X +s,n=9)

5 &/ miR-138-5p mRNA %% SRR M F &AM R R

- (umol-L7Y) MM EXE A % 2% E-cadherin  N-cadherin
ik = 14+ pcDNA 30 1.00£0.00 55994220 52.2243.52 70.2244.13 58.33+£3.92 0.6940.04 0.15+0.02
Hiki 2 4+ pcDNA- 30 0.37£0.04"  21214£1.67° 852244.41° 121.2245.09°90.334+5.23" 0.35+£0.03* 0.4340.03"

IGFL2-AS1

5 A 2 1+ peDNA 4LEE#: *P<<0.05.
*P <0.05 vs ziyuglycoside I + pcDNA group.

AR g T, $0 %) TR MDA-MB-231 2 o 1) 3%
AU Rk R 1] AR A0 SR 70 975 S R
BESH AR WERI-Rb-1 20 o049 AR T 45 R 2
7N, Uk TACEE A2780 4Nf)S, AHAIEAE. iT
AR ZERE 119859, E-cadherin 1 miR-138-5p Fik
i, N-cadherin 1 IGFL2-AS1 it N, S5&E
FHOGME; ROAHA 2 EF 10 A2780 UM sE. T
BAZZE. SR, MARKIHUA BT 1 7250 S 10 4
THLH

IncRNA IGFL2-AS1 W] L@ i 5% 4+ P 45 &
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WRIR AN AN BRI IE RS . TS (R 2B Im I e i
miR-433-3p FIZRIEMW), [FI}, &RIEM IGFL2-AS1
Al LR B A I i A KR Rl e A
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adenosine monophosphate-regulated phosphoprotein
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IGFL2-AS1 WIREEE o thoh, —LEqfF FE R B miR-138-
Sp ENRZ et R EMEERH . 1 RIX miR-
138-5p W] 38 3§ 1) 4 M A 9 B MR PE R 6
(cyclin-dependent kinase 6, CDK6) f# #7141 J7 14: 6
HUE I R AZ B U DO, R, B TR IE R R
IncRNA HOTAIR 7] LLid i #0161 miR-138-5p A+ 1)
zeste 3455 - [F]YHY 2 (enhancer of zeste homolog 2,
EZH2) FyiER{E 2T AT 1 Csilent information
regulator factor 1, SIRT1) ¥ %% B 5.9 2 i 14 N3 £ i
U7, KR IGFL2-AS1 #EFEE miR-138-
5po $&7R IGFL2-AS1 W] Rgil i 4% miR-138-5p 5210
P S

AHIEFE AN R 1 M A 2 1 Ab3E A2780 41
Mif5, IGFL2-AS1 FRiE/KV-B#K, miR-138-5p FRik
BB, REAHUMIE T 1 o] IGFL2-4S1
Al miR-138-5p Wik . HAWE R EIE
IGFL2-AS1 nI 55 Hukin 2 F 10 A2780 4 B4 4 -
TR BIER . 27 b, Mo 2 1 nlis i i)
IGFL2-AS1 WFRIERALIE miR-138-5p r=4, 4
i1l G L3 2 P et R o 9K IGFL2-AST W& 0P
B TR TS o (HAHI FUAN SR F- A oh S 56
HAEAE N AR FHIC A FridE— 2 .
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