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(MGC -803) 43 A 41 % HRLL (1E 5 K597 ) 40 i 70 d S 36 41 (100 ol « L7
WOG Ab B4 fifd) . oe — NC 41 (% ¢ oe — NC) ., oe — LncSNHG16 4 ( 4%
oe — LncSNHG16) .mimic — NC 2] ( ¥4 4% mimic — NC) \miR - 302a - 3p mimic £
(%544 miR - 302a - 3p mimic) JX X2 + oe — NC 2 (7£ 100 wmol - L™" WOG
AbFRLH KLl B YL oe — NC) L #4525 + oe — SNHG16 £ (1 100 pmol - L7
WOG 4bFRZH KL} EFe Y% oe — SNHG16 ) AL B 4 3K + oe — LneSNHG16 + miR ~
302a - 3p mimic 41 (7E 100 pmol - L™'WOG 4t ¥ 4H IRl b 4572 oe — LncSNHG16
Hl miR -302a - 3p mimic) . 7EZHYRIET 5, £ Balb/c HEMERE L E 57 5 8 5
RS BT K T ) AR BB RIS S s AR b L s R R 2 (15,30,
60 mg - kg™ WOG 3 5 4L Bl ) , 5y xf A 20 4 Lo 5 46 1 AL/ TR K, AR 2
10 H o FSEr @t i B 4 W6k 20 B (gRT - PCR) 3546 LncRNA SNHG16
miR —302a = 3p 1 E2F1 AT RIEKF, FH A0 30200 & 8 (CCK - 8) il
EAAESRR, H 5 - CHdk -2 B4 R WEREAZ 1T (Edu) 2% Transwell ;& JFU07 K
iR WA IC B AR (TUNEL) 3543 IR U AN i 3 5 228 A T 160l &R 7
S S E 53, AR FRZH 4 55 39) it 92 3 4H . mimic — NC 20 .miR - 302a - 3p
mimic 2l ,oe — NC 21 Fl1 oe — LncSNHG16 41 ) LncRNA SNHG16 A%} 33k 7K 4351
$1.00 £ 0.13,0.47 = 0.05,1.00 + 0.10,0.81 = 0.12,1.02 + 0.09 FI
3.76 £0.41,miR - 302a — 3p AHXF K K43 5028 1.00 = 0.11,3.60 +0.39,
1.00 £0.09 3. 74 +0.32.0. 97 +0. 101 0. 27 =0. 03, E2F1 mRNA % % ik /&
A3 1,00 +0.14,0.23 £0.02,1.00 + 0.10,0.33 +0.03,0.95 + 0.08 F
2. 18 0. 25 , 4l Jifd e ¥ B ST 40 15 20 Jfa o) FR 4HAH B .miR - 302a - 3p mimic 2 5
mimic — NC Z0%F Lt .oe — LncSNHG16 2H 5 oe — NC dHAH L, FiRIEFRIESGT T2 [
LA EE L (P <0.01, P<0.001) , 4 Xt R 2 4 M 5 55 st g 4
DU %2R + oe — LneSNHG16 ZH FIVL #% 3 + oe — LneSNHG16 + miR - 302a - 3p
mimic 20 [ 20 B8 7 2R 4> B A (95.04 = 10.14)% . (36.36 + 4.75)% .
(97.64 £11.04) % F1 (31. 87 £3.56) % , 1= 2 41l . 4> % 53 51l Jy (147.36 + 15.01) |
(43.31 £6.25) , (153.45 + 15.22) 1 (37.35 +5.04) 4>, 40 L 08 - R 4> 51 Ky
(7.83+0.83)% .(35.77 +4.38) % .(8.44 +0.88) % F1(29.35 +3.09) % , 4iifg
A ST 20 A _E R PR AR5 AN X R 4 H B TS + oe — LneSNHG16 21 H
RS RR S IR A H A LTS + oe — LneSNHG16 411 iR $8 b5 5T #2 2
+0e = LncSNHG16 + miR —302a - 3p mimic 41 L8, TEG 24 |- 22 2894 G2
B (HP <0.001) o FESYIRITR A, Shppxt AR sh Pk s i e 4l
B Bl B R B 4y B R (255450 + 280.41 ). (2194.10 = 234.22)
(1512.40 £166.75 ) Hl (1146.20+124.32) mm®, B B & & 4 3 K
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Abstract: Objective To explore the effects of woginostatin ( WOG ) on the biological behaviors of gastric cancer cells
through long non — coding RNA small nucleolar RNA host gene 16 (LncRNA SNHG16)/microRNA (miR) —302a —3p/E2F
transcription factor 1 (E2F1). Methods In cell experiment, human gastric cancer cells (MGC —803) were divided
into cell control group (normal culture) , cell experimental — H group (100 pmol - L™" WOG treated cells) , oe — NC
group (transfected oe — NC) , oe — LncSNHG16 group ( transfected oe — LncSNHG16) , mimic — NC group ( transfected
mimic - NC), miR - 302a — 3p mimic group ( transfected miR — 302a — 3p mimic), WOG + oe — NC group
(transfected oe — NC based on 100 pmol - L™ WOG treated cells), WOG + oe — LncSNHG16 group ( transfected
oe — LncSNHG16 based on 100 pmol - L™ WOG treated cells) , WOG + oe — LncSNHG16 + miR —302a — 3p mimic
group ( transfection of oe — LncSNHG16 and miR —302a — 3p mimic on the basis of 100 pmol + L™' WOG treatment
group). In animal experiment, the subcutaneous transplanted tumor model of gastric cancer was established in BALB/
C male nude mice. The nude mice were randomly divided into animal experimental — L., — M and — H dose groups
(15, 30 and 60 mg * kg ™' WOG gavage) , and the animal control group was gavaged with equal volume of physiological
saline, with 10 mice in each group. Real — time fluorescence quantitative polymerase chain reaction (qRT — PCR) was
used to detect the relative expression levels of LncRNA SNHG16, miR —302a —3p and E2F1. The cell viability was
detected using the cell counting kit 8 (CCK —8). The cell proliferation, invasion and apoptosis were detected using
5 —ethynyl — 2" — deoxyuridine (Edu), Transwell and in situ terminal transferase labeling technique ( TUNEL) .
Results In cell experiment, the relative expression levels of LncRNASNHG16 in cell control group, cell experimental — H
group, mimic — NC group, miR — 302a — 3p mimic group, oe — NC group and oe — LncSNHGI16 group were
1.00+£0.13, 0.47 £0.05, 1.00 £0.10, 0.81 £0.12, 1.02 £0.09 and 3.76 = 0.41, respectively; the relative
expression levels of miR —302a - 3p were 1.00 £0. 11, 3.60 +0.39, 1.00 £0.09, 3.74 £0.32, 0.97 £0. 10 and
0.27 + 0.03, respectively; the relative expression levels of E2F1 mRNA were 1.00 = 0.14, 0.23 + 0.02,
1.00 £0. 10, 0.33 £0.03, 0.95 £0.08 and 2. 18 +0. 25, respectively. Compared the cell experimental — H group
with cell control group, compared miR - 302a — 3p mimic group with mimic — NC group and compared
oe — LncSNHG16 group with oe — NC group, the above indicators were all statistically significantly different( P <0. 01,
P <0.001). The proliferation rates of cell control group, cell experimental — H group, WOG + oe — LncSNHG16
group and WOG + oe — LncSNHG16 + miR —302a — 3p mimic group were (95.04 £10. 14)% , (36.36 £4.75)% ,
(97.64 £ 11.04 )% and (31.87 £3.56)% , respectively; the number of invasive cells were (147.36 +15.01),
(43.31 £6.25), (153.45 £15.22) and (37.35 £5.04) , respectively; the apoptosis rates were (7.83 £0.83)% ,
(35.77+4.38)%, (8.44 +0.88)% and (29.35 +3.09)% , respectively. There were statistically significant
differences in the above indexes between the cell experimental — H group and the cell control group, between the WOG
+ oe — LneSNHG16 group and the cell experimental — H group, and between the WOG + oe — LneSNHGI16 group and
the WOG + oe — LncSNHG16 + miR —302a - 3p mimic group (all P <0.001). In animal experiment, the tumor
volume of animal control group and animal experimental — L., — M, — H groups were (2 554.50 = 280.41),
(2 194.10 £234.22), (1 512.40 +166.75) and (1 146.20 + 124.32) mm’, respectively; the tumor mass was
(2.13£0.28), (1.84 £0.23), (1.65 £0.21) and (1.32 £0.14) g, respectively. There were statistically
significant differences in the above indicators between experimental — ., — M, - H groups and animal control group
(P<0.05, P<0.01, P<0.001). Conclusion WOG can inhibit the proliferation and invasion of gastric cancer
cells and promote their apoptosis. This may be related to the regulation of the LncRNA SNHG16/miR -302a - 3p/
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E2F1 axis, which blocks the cell cycle.

Key words: woginostatin; long — chain non — coding ribonucleic acid small nucleolar ribonucleic acid host gene 16;

E2F transcription factor 1; gastric cancer; cell cycle; proliferation; invasion; apoptosis
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e 203 T Al rh, BT 37 CHEFRAALRLEREF748 h,
WACHE T 3L A, R 2 3R B 1
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Table 1 Primer sequences

Gene Sequences(5' =3")

miR -302a -3p F.5" - AACCGGTAAGTGCTTCCATGTTT -3’

R:5" - CA GTGCAGGGTCCGAGGT -3’
F.5" - CAGAATGCCATGGTTTCCCC -3
R:5" - TGGCAAGAGACTTCCTGAGG -3’

LnecRNA SNHG16

U6 F:5" - GTGCTCGCTTCGGCAGCACA -3’
R:5" = ATCCAGTGCAGGGTCCGAGG -3’
E2F1 F:5" - GCTGGACCACCTGATGAATATCT -3’

R:5" - GGAGGGGCTTTGATCACCATAA -3’
F:5" = CCACAGTCCATGCCATCACTG -3’
R:5" - GTCAGGTCCACCACTGACACG -3’

GAPDH

WO R 24 h, 2 0. 5% 45 b 52 4 ()5, S S0 R
¢ AROIT 8 LA LT
2.1.8 TUNEL $& &b ngmpgTx""

FEAMZE 1 x10 cells - mL ™' FfE: 5% 24 h, #KIk
ek (B EJG A 1% Triton X - 100 ¥, S35 ImA
TUNEL Je 8% = e G & , R ERvE e et M 3t
A BT A R T
2.1.9 EBRZEEEKN Cyclin D1, CDK2 F0
Bax EHFix!"™

RS s N 40 b $2 IS 8 1,4 C TR U
10 000 r » min "0 15 min, FRUEE bW, B — sk
HIRIE I E MR . ZJERIRATHLIK o B AR 1 A
RS 9 AR W Ry BT 1 b, PR 3 WS, A
GAPDH ,Cyclin D1 ,CDK2 #1 Bax —#7i 4 CIF & F®
J& , VERSERR L —Pt, BRI A PR o AL AR iC — 90, &
IR 2 h WRZE ST, TR X R A K
2.2 HYXW
2.2.1 ARETREEBERERENEILI.SHKLLIE
s

¥ MGC - 803 41l g %5 i 24 3 x 107 % f T
0.2 mL3F% A il A LB, T #R BRI A T B A
TS, A R N A A R R T Y
BREGT A 4 4, 43 Ao sl oot BREE A sh Ak b s 7
AL, SR S IR 41 15 mg - kg™ WOG
B AL, B p ) RS 41 30 mg - kg™t WOG #EH
AhFR, B R B AL 60 mg - kg™ WOG i B Ak
R 1 IR, ELEE 23 w, W B2 A7 45 5 A B AL K
10 K, &7 d E AR R AR, 21 d
J&  ARFE/INER T 43 B IR I PR 1) B i S AR
3 ZitFEaE

FH SPSS 25.0 34 #E A7 St o A, 1 1= BT R
x x 53RN, ZH A R R I7 22000, 3 — 20 I b4
F LSD -t ¥556: .

#H X

1 FEBEHAMZETR LncRNA SNHG16 miR —302a —3p
1 E2F1 B33 RIEKFE

dbDEMC ##F B7% , miR - 302a - 3p 75 & w4
AU B AL K ik, GEPIA 2 ¥4 )% & B, LncRNA
SNHG16 F1 E2F1 1r W 9 H 20 vp ¥ 52 3 & & ik,
qRT - PCRZ5 S 7R, 5 GES — 1 44 Hk , HGC - 27,
MGC —803 .MKN —28 Fi1 MKN — 45 4iififi Z /1 LncRNA
SNHG16 F11 E2F1 mRMA [ AHX%] 2K 7K -3 i 3 T 5
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(P <0.01,P <0.001) ,miR —302a - 3p FHX} kK
PIR 2R (P <0.01,P <0.001), Hf MGC - 803
MM %) LncRNA SNHG16 . miR - 302a — 3p Fil E2F1
mRMA FHX} Rk K22 7 B i 3, Wl 2 S 56 1 1 ]
MGC - 803 Zi il R ikAT, W3k 2,
2 FRERE WOG X4 paTEiE R 200

WOG 4b ¥ MGC - 803 4l fifg 24 .48 172 h )5,
50 pmol + L™ 444,20 .60,100 wmol - L' 2 4 fifg
FETE B B Z AL (P <0.05,P <0.01,P <0.001) ,
Hrp 100 wmol + L™ WOG At FEXF MGC — 803 4 Jfi /7
T AN SR R g, 50T 80 A0 i S 6 2 P v ok B S
M7, W3k 3,
3 LncRNA SNHGI16 &3t miR —302a - 3p $B a5
E2F1 y5Ri%kKF

% starBase B FEA R &I, LncRNA SNHG16 5
miR —302a - 3p22[a] .miR —302a - 3p 5 E2F1 2z [a]}
FETERE M AS GO, IR 1, R ER B 45 B R 52
B R, AT 293T mimic — NC £1,293T miR —302a —3p
mimic 2 A DL 2 AL 4 LneSNHG16 WT [5h: S %
Yt E2F1 WT R A9 293T 4if i 2¢ 5% 2 Bl i 7 (2
P <0.001), {H# Yt LneSNHG16 MUT J5i % fl E2F1

R2 IR0 A R BE A G AR R /I A AW A PR 1
FH 16 ( LneSNHG16) /N B R (miR) - 302a - 3p Fl
E2F B [AF 1 (E2F1) mRMA AHXFRIKKFAY AL (2 £5)
Table 2  Comparison of the relative expression levels of long
non — coding  RNA RNA  host gene 16
(LneSNHG16) , microRNA (miR) - 302a¢ - 3p and E2F tran-
scription factor 1 ( E2F1) mRMA in different cell lines(x +s)

small nucleolar

Group n  LncRNA SNHG16 miR -302a -3p E2F1

GES -1 8 1.00 £0. 08 1.00 £0. 17 1.00 £0. 10
HGC -27 8 1.29+0.21** 0.76 £0.14** 3.43+0.39** "
MGC -803 8 3.72£0.447 7" 0.25+0.02*** 5.77+0.61" " "
MKN -28 8 2.36£0.47"** 0.30+0.04*** 3.18+£0.47" " *
MKN -45 8 1.83£0.28*"* 0.54+0.05*** 1.31£0.21*"

Compared with GES -1 cells, **P<0.01," " * P <0.001.

F3 ORRIREEIES Z AL MGC — 803 41 it X 41 i 777 Z Y

MUT Jkir) 293 T 4H MR MG HEfEge T2 L2 7
BTegiitrm X (# P>0.05) , 1Lk 4,
4 WOG ¥t MGC - 803 it LncRNA SNHG16/
miR -302a -3p/E2F1 Fik S0

qRT — PCR #2755 4 M XS REZELAH LE , 20 ey
W BE SIS 41 Y LneRNA SNHG16 1 E2F1 mRMA A %}
FE R IR B 2RI (3 P <0.001) , miR —302a - 3p
FEXF 35 7K 7 5 2 FH i (P <0.001) 5 5 mimic — NC
H X, miR - 302a - 3p mimic ZH Y] LncRNA SNHG16
1 E2F1 mRMA X 15K 34 82 T (P <0.01,
P <0.001) ,miR —302a - 3p FHXJ KKK 2 FiH
(P<0.001) ;i oe — NC ZHAH L, oe — LncSNHG16
Y01 LneRNA SNHG16 F1 E2F1 mRMA #f %t 32 i 7K 5
PR T 5 (¥ P <0.001) ,miR —302a —3p FX} ik
IRV R (P <0.001) , L3R 5,
5 WOG i83#% LncRNA SNHG16/miR - 205a — 5p/
E2F1 5> FH%3 B 40 A 4 9 1T A B 20

55 0 0T HRZHAH L, 240 v 7] e S5 26 2 ) 40 i 4
B AT ZR B 34 W 2 080 (38 P <0.001) , 41 it i
TORBEW Z (P <0.001) 5 5 4 i &5 7 2 52 50 2H A
Fb I 252 + oe — LneSNHG16 41 1) 41 i 356 5 3% i1 42
ZRE W E N 2 (B P <0.001) , 48 T2 3
FEAG(P <0.001) ; 5V A2 + oe — LncSNHGI16 2H
FEC, I A2 + oe — LncSNHG16 + miR —302a - 3p
mimic 21 {4 4 it 15 58 3 R4 22 400 E 1 3 BRAIG (3
P <0.001) , 4 TR B EIE 2 (P <0.001) , L3 6,

SNHG16: 5' CACCCACAACCAUUGCUUUAGCACUUU 3'
(el AR
miR-302a-3p: 3' AGUGGU-UUUGUACC - - - UUCGUGAAU 5'

E2F1: 5" UGGGGGGGCUCUAACUGCACUUU 3'
PR LIELLL
miR-302a-3p: 3" AGUGGUUUUGUACCUUCGUGAAU 5'

1 miR -302a -3p 5 LncRNA SNHG16 F11 E2F1 {456 5
KEK
Figure 1

Diagram of the binding site relationship between

miR —302a —3p, LncRNA SNHG16 and E2F1

My (x )

Table 3 Effects of different concentrations of wogonin on the survival rate of MGC — 803 cells(x +5)

Concentration

Survival rate( % )

(wmol - L) 24 h 48 h 72 h

0 8 100. 00 +3. 72 100. 00 £4. 05 100. 00 +3. 84

20 8 89.35+9.63" 87.46 £9.52* * 65.74 +7.07* " *
60 8 76.56 +£8.03 " * * 67.04+7.08 * 51.27 £6.05** *
100 8 65.88+7.04%*" 53.84£5.32% " 44.87 +4.56" % *

Compared with 0 pmol -

L~ group, * P<0.05,** P<0.01, " ** P <0.001.
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6 WOG 3t MGC -803 Zliffisf Cyclin D1, CDK2 #1  F| 528440014 Cyclin D1 F1 CDK2 75 (4 M %f #1k
Bax & QA RIEHIZM K2 5 2 R R (34 P <0.001) , Bax 25 IR X IA 7K
mFE7 FE 2 PR, SHMXT AL, giME P RE R (P <0.001) 5 5 4 i w50 52 g 41 A L

R4 BOOCRMHR I IR (v +5)

Table 4 Dual — luciferase reporter assay(x +s)

Group n LncSNHG16 WT LncSNHG16 MUT E2F1 WT E2F1 MUT
293T mimic - NC 8 1.00 +0. 08 1.00 £0. 10 1.00 £0. 11 1.00 0. 10
293T miR -302a —3p mimic 8 0.23 +£0.05" " * 0.95 +0. 08 0.67 £0.06 * * 0.97 0. 09

Compared with 293T mimic - NC, *** P <0.001.

RS FKUEMMEF LncRNA SNHG16 .miR —302a - 3p Fl E2F1 mRMA A% 38K M HLAE (& + 5)
Table 5 Comparison of the relative expression levels of LncRNA SNHG16, miR —302a —3p and E2F1 mRMA in cells of each group (x +s)

Group n LncRNA SNHG16 miR =302a - 3p E2F1
Cell control 8 1.00 +0. 13 1.00 0. 11 1.00 0. 14

Cell experimental — H 8 0.47 £0.05* * * 3.60 £0.39* * * 0.23+0.02***
mimic — NC 8 1.00 £0. 10 1. 00 +0. 09 1.00 +0. 10
miR -302a - 3p mimic 8 0.81 £0. 1244 3.74 £0.32444 0.33 £0. 03444
oe = NC 8 1.02 +0. 09 0.97 +0. 10 0.95 0. 08

oe — LncSNHG16 8 3.76 +0. 41%# 0.27 +0. 03 2.18 0. 25"

Cell control group; MGC — 803 cells were cultured normally without any treatment; Cell experimental — H group; MGC — 803 cells were treated with
100 p mol + L= WOG; mimic - NC group: MGC —803 cells transfected with mimic — NC; miR —302a —3p mimic group; MGC —803 cells transfected with
miR - 302a — 3p mimic; oe — NC group; MGC — 803 cells transfected with oe — NC; oe — LncSNHGI16 group: MGC — 803 cells transfected with
oe — LncSNHG16 ; Compared with cell control group, *** P <0.001; Compared with mimic — NC group, **P <0.01, 2P <0.001; Compared with
oe — NC group, #P <0.01, * P <0.001.

K6 KAMMIEH AT M T I HLEL (x £5)

Table 6 Comparison of cell proliferation, invasion and apoptosis in each group(x +s)

Group n Proliferation rate( % ) Number of invasive cells (units) Apoptosis rate( % )
Cell control 8 95.04 +10. 14 147. 36 +15. 01 7.83 0. 83

Cell experimental — H 8 36.36 +4.75* 43.31 £6.25** * 35.77 +4.38* " *
WOG + oe — LncSNHG16 8 97. 64 = 11. 04*## 153.45 15, 22%* 8.44 +(. gg**
WOG + oe — LncSNHG16 + miR —302a —3p mimic 8 31. 87 £3. 56444 37.35 £5. 04204 29.35 +3. 09444

WOG + oe — LncSNHGI6 group: Transfected with oe — LncSNHGI6 on the basis of 100 w mol + L~' WOG treatment; WOG + oe — LncSNHG16 + miR —302a - 3p
mimic group: Transferring miR —302a —3p mimic on the basis of WOG + oe — LncSNHG16 group; Compared with control group, *** P <0.001; Compared
with experimental — H group, **P <0.001; Compared with WOG + oe — LncSNHG16 group, **2P <0. 001.

RT AN A FINE F DL(Cyclin D) (2 JA10I 2 P AR PE#H 2 (CDK2) 701 B ik L AR - 2 A5G X & (Bax) 8
RIRKFHI L (% £ 5)
Table 7 Comparison of the relative expression levels of cell cycle protein D1 ( Cyclin D1), cyclin dependent kinase 2 ( CDK2 ) and

Bel -2 - associated X protein( Bax ) proteins in each group(x +3s)

Group n Cyclin D1 CDK2 Bax
Cell control 8 1.00 +0. 15 1.00 +0. 17 1.00 +0. 14
Cell experimental - H 8 0.43+0.08" " " 0.21 £0.04** * 3.75£0.62" 7
WOG + oe — LncSNHG16 8 0.79 £0. 13%#* 0.67 £0. 13%* 1.92 0. 36%#
WOG + oe — LncSNHG16 + miR —302a —3p mimic 8 0.61 £0. 1144 0.44 £0. 08444 2.87 £0. 51444

Compared with control group, ** * P <0.001; Compared with experimental —H group, ** P <0. 001 ; Compared with WOG + oe — LncSNHG16 group, 224 P <0. 001
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Figure 2 The relative expression levels of Cyclin D1, CDK2 and
Bax proteins in cells detected by Western blot

1 Cell control group;2: Cell experimental —H group; 3; WOG + oe — LncSNHG16
group ;4: WOG + oe — LncSNHGI16 + miR —302a —3p mimic group.

Table 8 The influence of WOG at different concentrations on the growth of gastric cancer tumors(x +s)

Group Dose n Volume ( mm?) Weight(g)
Animal control 2 554.5 +£280. 41 2.13 +0.28
Animal experimental — L. 15 mg - kg™ 10 2194.10 £234. 22" ¢ 1.84+£0.23*
Animal experimental - M 30 mg - kg~ 10 1512.40 £166.75* * * 1.65+0. 21" *
Animal experimental — H 60 mg - kg ! 10 1146.20 +124.32** * 1.32+0.14% %"

Animal control group: Gavaged with equal volume of physiological saline; Animal experimental — L, — M and - H dose groups: gavaged with 15, 30 and

60 mg - kg ™! WOG, respectively; Compared with the animal control group, * P <0.05,

i
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