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Abstract
BACKGROUND
Plant extracts have anti-gastric cancer effects, but
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the specific mechanisms of action have not yet been
elucidated. Total flavones of Selaginella uncinata (Desv.)
spring (TFS) have anti-inflammatory, antioxidant, and
anti-tumor effects, but their effect on the biological
behavior of gastric cancer cells and the underlying
mechanism have not been elucidated.

AlM

To explore the effect of TFS on the proliferation,
apoptosis, and glycolysis in gastric cancer cells and its
regulatory effect on circ_0009910.

METHODS

Human gastric cancer cell line AGS was cultured in vitro,
and the cells were treated with different concentrations of
TFS. pcDNA and pcDNA-circ_0009910 were transfected
into AGS cells, respectively, and the cells were then
treated with TFS Cell proliferation was detected by
MTT method and plate clone formation assay. Flow
cytometry was used to detect the apoptosis rate. The
lactate dehydrogenase colorimetric method was used to
detect lactic acid content and glucose consumption. The
expression of circ_0009910 was detected by qRT-PCR
method. Western blot method was used to detect the
expression of Bax and Bcl-2 proteins.

RESULTS

TFS treatment significantly reduced cell viability, the
protein level of Bcl-2, glucose consumption, the level
of lactate (P < 0.05), and the number of formed clones
(P < 0.05), and increased the apoptosis rate and the
protein level of Bax (P < 0.05). The expression level
of circ_0009910 was decreased (P < 0.05) in a dose-
dependent manner. Compared with the TFS-H + pcDNA
group, cell viability, the protein level of Bcl-2, glucose
consumption, the lactate level, and the number of formed
clones in the TFS-H + pcDNA-circ_0009910 group were
increased significantly (P < 0.05), and the apoptosis rate
and the protein level of Bax were significantly reduced (P

2020-11-28 | Volume 28 | Issue 22 |
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<0.05).

CONCLUSION

TFS can promote apoptosis, inhibit proliferation, and
reduce glycolysis by down-regulating the expression of
circ_0009910 in gastric cancer cells.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Total flavones of Selaginella uncinata (Desv.)
spring; Gastric cancer; circ_0009910; Proliferation; Apoptosis;
Glycolysis
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HE B R KT 09 % v B 2T ERIRRNA_0009910(cire_
0009910)&453A4=4E .

Tri%E

IRIPIEIRA R 2 IAGS, 1% A R R R TFSAL 32
wfe, BB 3 pcDNA. pcDNA-circ_0009910%%
F ZAGSZE, sk miE ATFSA R o fin; K AMTTix
5 AR TR 5 B e ) 4l R3S S AR Ay A X e
Ao 2w B = 5 KR SLBR L EUBE YL & ik A ) 5L
BRA-E, VAR &) B4 H 4L, RN qRT-PCREM]
circ_0009910%4 % ix & ; Western blotzk# Bax. Bcl-2
Eaok ok

ZR

TFS4: 22 )5 7T B 2.4k 4m ie & /) 5 Bcl-2% & K -F
B R B AL, LB KT (P<0.05), WY & &
#(P<0.05), 42 & A = F A Bax% & K- (P<0.05), &
fkcirc_ 000991049 & ik /K -F(P<0.05), H 27/ &4k
#itk; 5TFS-H+pcDNAZLILEL, TFS-H+pcDNA-
circ_0009910284m A& 77 . Bel-2Z& G KT & #H &
MHAL SLBRKF B E I 5(P<0.05), SLIET s
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T, BT 7T W] 22 25 L B T (total flavones of Selaginella
uncinata (Desv.) spring, TFS)n] $1 i Jitife 20 i 384 4 £
75 5 0 i B . (3R 5 RS B X B IR T
BRI REAE AL i AR B8 B, PRIRRNA (circular
RNA, cireRNA)TE MR KA Mk R i 78 b ] fe Ak #5
9o 3 DR b e ZE RLAE F, PRIRRNA_0009910(circular
RNA 0009910, circ_0009910)7E 5 41 i Fh Rk /K F-F
o, JERT RN R . JE A AR 2R, AR R R
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1.1 A4 BB E = JE REAE AR A A
BREAMIAGSIHH FEEATCCHIME;, DMEME; 7%
W MR IME . A AN E % EHyclone A A;
Lipofectamine2000J4 H 3& [E Thermo Fisher/A &]; Trizolia
A B AR SRV ARE R AT, 7w R
G A AL RAR AR A PR A 7] peDNA31EEH
R TR R A MTTIE B b5 S A
Y AR PR 5T/EA F]; Annexin V-FITC/PIXUA4E40 A iR
TR &I B 55 E Sigma s 75 FLER KT IR 7
o 55 A T B FE AR W B 32 E Bivision A H];
PiABax. Bel-2di#Iy H 3£ ECSTA R]; HRPHRHILL
FEPur P H 3= E Abcam /A .

12 Fik

1.2.1 8440 F A FD B ] % REHFR 1000 g2
= WS ERR, 60 H i I8, BTk A 60% 1
JE AL EE20 min, WWAERIEWE, DRI, 28K, M, I
WL BB S HEAT Ak, IINT0% 2BV, s T m 3k
FRER RN, LA T o BE, B5 2 SR E
N HREEAT VA, L F B A G373 48, 7E 354K 510 nm
A e R AL, LR SO i 5 7 T AR AR, [T DA T
DR i 22 b o 2, AR [ VA 7 AR T R R AR
HUY b () S BE A 5 B(2.68 mglg), B H S B i
DMSO#AT I, FCE RN mg/mLFERE, AR SE
56 T AT OB, MREE S NS pug/mL. 15 pg/mL.
25 pg/mL”,

B A A G SHERN T 964U AR (1 X 104N /4L), 2
FIIIAA R E(S ng/mL. 15 pg/mL. 25 pg/mL)K]
R BS R T124 h, 3 idETFS-L41L. TFS-M
YH. TFS-HZAL. [R5 IE R B2 40 /E ACondl.
H&Lipofectamine2000i% 1154 A K pcDNA. pcDNA-
circ_0009910%%: Y & AGSHIAE, AR A5 ny
mL 32 B R IR AL 24 h, 4 BE/ETFS-
H+pcDNAZH . TFS-H+pcDNA-circ 00099104..

1.2.2 MTTH#em 4 A3 75 INESHAGSAIEGB X 10°
AN /mL)#EEFRT96 7L (100 pL/fL), FALIIA20 pL MTT
T, BT RFRAENEETR4 h, 7 BIE, SIS0 L
DMSO, =i & 10 min, N BRSO 5FLE DK
490 nm4th )6 % B (ODAH).

1.2.3 -FHLIETS MR 5% B WAE S A AG S FR T4 i
FEFRIL(200/N/1L), B T 77560 524 h, ¢ ARG IR,
PBSHES, MINHABIHE AL, TN E A 10%06 4 M55
FETH 25 40 H B, FF0 T 6FLAR(2007/4L), B T 155+
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FaIFE, f3 A — RIE IR, 14 dJ5 H BT AR mT L4
s B IR BR, #5320, TN NPBSYERR, IIAN0.1%
ghim R L 820 min, T KPR, WSS I b B Y RUAL,
T 504 v R R A R .

1.2.4 AKX g0 pe R ¥em) 2m i 8 = 5 IWEESHAGSY
Ji, A PBSHEVS, A IS H NS00 L2 & i,
Z IR0 M 8 TR IR S AR R 3 G ANS uL Annexin
V-FITCH5 uL PI, ZiRk#R% M H 10 min, S HFACS
Caliburyit 24l A S W FH Cellauesti 44 0 25 2H 21 i
TR,

1.2.5 il 2m Ao P #) 2548 05 46 & SLBR K SR IR
U L B EAS I 5 A 40 B R TR I FLIR B, TR
o MR S U0 I AT 4 R 0 5 22 VY A DU 3K
TR V0 D 5 00 5 2L 24 i o 2 AR Y R, A A B )
UL AT R

1.2.6 5B R A E TR A% (QRT-PCR)
¥rlcirc 0009910489 & A K-F: WHEKLIAGS
L, RATrizolA$EEL4I M B RNA. R #
A &S M cDNA. circ_00099101E A 51 4
5-GCCAGCTGTGAGTGTT TCTT-3", A 54
5-CGCATCGATCAG CTACACG-3’; GAPDHIE ] 5]
M5°-GGAGCGAGATCCCTC CAAAAT-3’, Jx[H 54
5-GGCTGTTGTCATACTTCTCATGG-3, 5|¥ Lifs
A TAY TRBAA RA R BTG K. PLeDNA R
HEATqQRT-PCRY 1, Mk %: 10X PCR Buffer 2.5 pL,
MgSO, 2.5 uL, dNTPs 2.5 uL, iF-J [ 5]4)#-0.5 uL, cDNA
2 uL, RNase-Free ddH,O%M 214 F2 %225 pL; SN 2614: 95 C
AR 2 min, 95 CAEME30 s, 58 ‘CiBK30's, 72 ‘CHEfH30 s,
HIGIAEIR. circ_0009910LAGAPDH A 2, K2 " "¢
it Hcire 0009910415 ik &

1.2.7 %& & %.9% ¥ i (Western blot)#|Bax. Bcl-2%& &
Fok: WS AAGSYIN, TN (A 2RI A i
SAEH, RABCAVENEEHKE, 50 ngZttiH
HATSDS-PAGE), ¥, M1, 73l mA—HiiB K
(1:1000), 4 ‘CH#E24 h, TBSTHL, M —PikBm
(1:2000), = HEIFF A 1 h, TBSTYEE, B = WG R 52, B
FiImagel A4 43 M 25 2% 17 K FEAH..

Bt A0 R HISPSS 21.040HH24 84 o b s,
T8 PR imean £ SDER IR HIRF & IEZS /040, PR
AR IS FE A AT 36, 22 20 1R] LR F B R 35 22
AT, BAP<0.05 82 S HA Gt = X

2 BR
2.1 BB AT B ILAGSIE A %A S5ConH
Eb#e, TFS-LZH. TFS-M#H. TFS-HA4HME /7 53 1%
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I(P<0.05), o FE U /b (P<0.05), HTFS-L4.
TFS-M41. TFS-HH & tr itz R B B A g5 =
X (P<0.05), WF#1.

22 REFEHEAMF EmAGSA %% 5Con
L, TFS-L4l. TFS-M4l. TFS-HART R EE T+
1 (P<0.05), Bax®& /K V&3 T #=(P<0.05), Bel-25 A
KPR PR K(P<0.05), HTFS-L4H. TFS-M#H. TFS-H
A FRbR LI 2 R B Grit 5 X (P<0.05), WL,
2.

23 REE BRI F JEmRAGS P45 B KT 0%
v HCon#lEb%:, TFS-L41. TFS-M41. TFS-HZ1%
EIFEHFE. ALRKT 2 K (@P<0.05), HTFS-L4.
TFS-M#4. TFS-HA K4 E R AA L=
X (P<0.05), W.33.

24 R EEEANTE HE@MBAGS Feirc 00099104 ik
0% 5CondlEL#, TFS-L4L. TFS-M41. TFS-H
“Heirc_00099101718 /K i 3 F#{%(P<0.05), A TFS-L
H. TFS-M#L. TFS-Héllcirc 00099101115 /KF- Lt
R PA G EE L (P<0.05), W4

2.5 circ_00099104t & ik T AR = 3 B H BT §
MAILAGSIE AR A 9 1F A 5TFS-H+pcDNAA L
&, TES-H+pcDNA-circ 00099104141 3 /1 5.2 T
(P<0.05), b BT A 1Y 2 (P<0.05), THT-2 02 %
K(P<0.05), Bax K [1/K T i& % F#K(P<0.05), Bel-2FK
K53 T = (P<0.05), K2, #5.

2.6 circ_00099103% & ik 7 AR = 3 B H BT § & m
FLAGS ¥ ¥ Bk i KT 6948 A 5TFS-H+pcDNAZL LR,
TFS-H+pcDNA-circ_00099104H % & FiH #E. FLER/K T
BETHEP<0.05), WK6.

3 171E
H i 2500t 72 R B vk 25 A 510 B e SR, Il Rl
VATEANMIEAE . TR S AR 2 M RAEAEH, HEF 3
VEFANLE AR 58 4 ). cireRNATE B kA ) 5 J
AR AR R AR B BRI VE A, ST REIE A B R IR 1Y
TS, HeirceRNASE T A A 25 S BT B o
FOTE T LR 1 A i .
BRI A RA PR BURSIEH,
EHT B e 137 OCR B L mT B A FALA g oA e g,
AT T4 F R AN R P 1) 58 2 B i B ) ] PRI B
ST 1, Wb TR A, H R AR, SRR s
R R T ) e A R . A P S O T A
L3t B e S R 2 R R B B TR 22—, ATy T
HFEHBel-27ik BT 40 T, Bax3Ria BT
R AR T, ARHIF 7845 SR R AN [FITR P P 3R 2 B
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SR SRAIREE. BT REEAK IR0

A T EE AN T2, (2 Bax ik K i Bel-23R 1A,
H 2R, $EoR 25 2 TR B Tt 5 T 4
T2 WETE AR T T i T AR B e S R G G . Al RIS
JAZ 28 A T 45 R B R AN RN P 1) 58 25 S s ]
BT B e 2 R A R RE . FLERKR, HLBERE 2595
BT R I R 2 BRI, BRI 38 25 B S ] 1 A
ST 1) 5 s 4 PR B

circ_0009910% 1% b i m] i 1 15 s 4t i 184 5 % %%
UL PiEkcire_0009910 Al {2 miR-20a-SpFKIA 1M
P SrEBENE A R A i A KT, cire_00099 1058 1t
W FEmiR-335-5p/ROCK 143 e 32 1T 41 i 186 5 &%
FERUS. AR 7T 45 BT R AN ) R ) 3 2 R T Ak
5 B A cire. 00099100 55 /K- W S FAAR, 1
circ 00099103 232 J& R BH S99 55 57 2 0 i S 6 B o
YNPRIGEE . T RRE R A .

4 g

2R PR, RS EE E R fcire_00099101)5%
T2 AT 041 S i T PR B A R A S I B A 440 A
T2, NRE— D R AR 5 R T AR 1 FH B4 S
fith, {H2CTcirc_00099 104 42 R i K A Je HomT
REAE AL 5 i — DR .

== =5

LBHE

B BB R W0, ot T B S R R 7 )
TR HORMS BH LI CI U, K E IR
FEAL, LTSRN\ ARYE RSB, TR AR
SHEUA SRS, 3T SCRL A A LR ok
9.

LB

BRI BRSO S, R BT
S S HUMR A, (522 2 B B SRR B VG YT 3L
AR H, ITABE ORI AR S SE A0 d8 k5
ZO LSRR B R A M S U T A AR KT 5
Wi, Ay B Jee HVER T R BB T 170,

i AR
R BS B BB, AR RS A e
W H%circ_00099101) 35 1M S

LE 7%

K FAMT TS5 1B e BT B SIS0 G 22 25 e 3 i
X 8 e A BELRE 0 A2 SR SR ARSI 22 =
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KER, 5 RoETEINBRMREE. BT BRI

xR 1 BB EINEEMARAGSIZENZM(mean + SD, 77 = 9)

2835l OD{E SEREF AT
Con 0.70+0.04 93.89+6.64
TFS-L 0.59 +0.03" 76.00 + 4.95°
TFS—-M 0.49+0.03* 58.44 + 4,617
TFS-H 0.32 +£0.07° 29.44 + 3.68
F 112.916 262.541
PE 0.000 0.000

SConAtr#R, °P<0.05; STFS-LLELH IR, °P<0.05; STFS-MELLH, “P<0.05.

R 2 BREEENSEAREAGSETEISmean £SD, 7 = 9)

285 BTR(%) Bax Bcl-2

Con 5.79+1.54 0.29+0.04 0.98+0.06
TFS-L 13.13+1.83" 0.50 +0.06° 0.77 +0.05°
TFS-M 18.18 + 1.10% 0.77 £0.09° 0.58 +0.06"
TFS—H 24.85 +2.23%° 0.93 +0.05™ 0.39+0.07°
F 196.084 183.703 157.973
PE 0.000 0.000 0.000

S5ConfAtH#R, °P<0.05; STFS-LALHR, *P<0.05; STFS-MLALL R, °P<0.05.

xR 3 BRETEN SEMIEAGSHFEE /K FIIZamean + SD, 7 = 9)

pzEll BEEHEERE(x 10° umol/L) FLER( x 10° umol/L)
Con 17.32+1.16 27.81+0.62
TFS-L 14.61 +0.52° 22.45 +1.50°
TFS-M 10.98 +0.90" 18.90 +0.76™
TFS—H 8.22 +0.78™ 13.26 £1.76™
F 191.107 213.336
PE 0.000 0.000

SConAtr#R, °P<0.05; STFS-LLBLH IR, °P<0.05; STFS-MELLH, P<0.05.

xR 4 BREDEIRNSEMARAGScirc_0009910FR A 28Y&20E(mean + SD, 7 = 9)

483 circ_0009910
Con 1.01 +0.01
TFS-L 0.79+0.06°
TFS-M 0.58+0.05™
TFS—H 0.34+0.10™
F 182.667
PE 0.000

SConAtH#R, °P<0.05; STFS-LLALHHR, °P<0.05; STFS-MALLH, P<0.05.

B R T S R T R TR R AR SR PCREZIGASINER = B AT B 4 Frcire_ 0009910
R BRI B AN AR EE R KT R, SRHIQRT- RSP, cire_00099105d Feak M4 Y N\ B i
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KER, F RoETEINBRMREE. BT BRSO

& 5 circ_0009910 RATFRR LT B E TN B MIRAGSIZIE R AT AWER(Imean £ SD, 7 = 9)

483 circ_0009910 ODIE SEREAEIT BTER(%) Bax Bcl-2
TFS—H+pcDNA 1.00+0.01 0.31+0.06 29.67 +7.60 24.68 +3.49 0.93+0.03 0.38+0.09
TFS—H+pcDNA-circ_0009910 2.36 +0.39° 0.63 +0.09° 67.22+12.98° 13.90+1.57° 0.58 +0.06 0.78 +0.08"
t 10.458 8.875 7.489 8.451 15.652 9.965
PE 0.000 0.000 0.000 0.000 0.000 0.000

STFS—-H+pcDNAZALLER, °P<0.05.

& 6 circ_00099103 RKRAFRELE S =X BB AGSIHEES iR/KEAVER (mean £ SD, 77 = 9)

283l BEERAE( x 10° pmol/L) ILES( x 10° umol/L)
TFS—H+pcDNA 8.23+0.46 13.28 +0.77
TFS—H+pcDNA-circ_0009910 15.38 + 0.80° 20.41 + 1.59°

t 23.244 12.108

PE 0.000 0.000

STFS—H+pcDNAZBLEHR, °P<0.05.

A
10° con 10° TFS-L 10° TFS-M 10° TFS-H
10° 10° 10° 10°
|10 10 10 10
[a W
10 10 10 10
10° 10° 10° 10°
10° 10' 10> 10° 10° 10° 10' 10* 10° 10° 10° 10' 10* 10° 10°
Annexin V-FITC
B con TFS-L TFS-M TFS-H
Bax =~ =2 Wes eWe aaae
Bcl-2 NS e o -
GAPDH «ims el aam s

1 BRBEEINSEAGSHIRATAIRZIN. A: 7 AKIAGSAIHEIET; B: Western blotZkillBax . Bel—285 [ ik,

A TFS-H+pcDNA

10° TFS-H+pcDNA-circ_0009910 B

10°
TFS-H-+pcDNA-
TFS-H+pcDNA  circ_0009910

Bax W | ——
Bcl-2 | —— Ea 2
GAPDH el s

10° 10°

10 107

PI

10 10

10°

10°
10° 10* 10* 10° 10* 10° 10* 10* 10° 10*
Annexin V-FITC

2 circ_00099103 RKATR B E L E X B MIBAGSATEWER. A: HizUEARIMAGSAEIHL; B: Western blot kil Bax |
Bcl-2E &I,
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s R

S 7 T T TP S e T B R B MR IR A /K F,
FERIE SUNPRFT; circ_0009910id Ik v B B3 =~
B RN B AT . T RO AR KT .

ZisEit
SR B T A T A B A B B A L BE IR AR N K A
MR T, HAEAVLHITTRES Fifcire_00099101)3%
EHRK.

EEF=
circ_00099107] 7¢ HmiRNA KIS T, ST HAn{ i
P RFmMIRNARIX M 25 B sgve . 8T Sovkm
iR SN I R 1 75 JE— DR AT
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