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[fZ] BaY - i) B (toosendanin, TSN) i ik i 15 Bk RNA circDLST %f i % 41 it BGC-823 A= K Fufz 22 Mg, F5ik - #l
JA AR e B2 TSN (0, 0.5, 1.0 i1 2.0 umol/L) 431 5 48 4H Jift % BGC-823, 24 h J5 5 & PCR #& ] TSN %} circDLST 23k 5 mi, Kt
circDLST i 3 ik Je H 23 34 B (CON) 18 553 55 3% M % 44 5 o 4l i &% BGC-823, K J5 L) 0.5 umol/L TSN 5 PBS AL B, Bl 4H ify 53
Jy circDLST+TSN 21, CON+TSN £ f1 CON+PBS #41; MTT B4 92 9 Fn Transwell 4= 2% 52 55 Wi 22 41 i 3% 58 Fn iz 28K F &1k, FIH
circDLST a4 4l i bk BGC-823 wli %} HA A1 M bk i r R U TS AE R A i), X )5 45 HIE I T 5T 200 pg/kg TSN %5 5 PBS, BILEGER
5> A circDLST+TSN 41, CON+TSN 2l fit CON+PBS 41, W %25 TAMMIEREN, SR - SHKA (0 pmol/L) Hhik, 3 Pk
f) TSN 0] @3 T circDLST i KiEKF (¥ P<0.01), H WM, TSN o] B ub ffz 2868 01, DR T
R A K (3 P=0.000), Wi circDLST it ik [ #% TSN (X e il (3 P<0.01), £5if - TSN mftiid T circDLST il & %
i BGC-823 K fnfz 2%,
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Inhibitory effect of toosendanin on gastric cancer cells BGC-823 by downregulating circDLST

ZHANG Jing
Department of Gastroenterology, Shanghai Sixth Peoples Hospital, Shanghai Jiao Tong University, Shanghai 200233, China.

[Abstract] Objective - To investigate the effect of toosendanin (TSN) on the growth and invasion of gastric cancer cells BGC-823 by regulating
circDLST expression. Methods - After gastric cancer cells BGC-823 were exposed to different concentrations of TSN (0, 0.5, 1.0, and 2.0 umol/L) for
24 h, quantitative PCR was used to detect the expression of circDLST. BGC-823 cells were transfected with the circDLST overexpression lentiviral vector
or its control vector (CON), and then treated with 0.5 pmol/L TSN or PBS. So the cells were divided into circDLST+TSN group, CON+TSN group and
CON+PBS group. The viability and invasive potential of BGC-823 cells were observed by MTT proliferation test and Transwell invasion assay. The
subcutaneous transplanted tumor models were established by using circDLST-transfected cell line BGC-823 or the control cell line in nude mice, and then
200 pg/kg TSN or the same volume of PBS was injected intraperitoneally every day. So the mice were divided into circDLST+TSN group, CON+TSN
group and CON+PBS group. Results - Compared with the control group (0 umol/L), all 3 concentrations of TSN decreased the expression levels of
circDLST in a concentration dependent manner (P<0.01). TSN could significantly reduce the cell viability, cell invasion and subcutaneous xenograft tumor
growth (P=0.000), while circDLST overexpression reversed the inhibitory effect of TSN (£<0.01). Conclusion - TSN may inhibit the growth and invasion
of gastric cancer cells BGC-823 by downregulating circDLST expression.

[Key words] gastric cancer; toosendanin; circular RNA; circDLST; tumor growth; tumor invasion
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PKB & AKT) /¥ i & 5% 5 #4 B 3B (glycogen synthase
kinase 3B, GSK-3B) & Sl i 111l S Mo Mg 4 ss, %
SRR, HRMEaie bR (UIT) Sk,

IR RNA (circular RNA, circRNA) & — Ffl 24y b7l
AREIAESRD RNA, THZAAE T &R L aied,
‘Bt AT St RNA Jnl 354%™ A4:, AR Eimtae. ¥

GIRSF RISV SRR s cireRNA 5 B 5 UIAR . «

circ_0047905 . circ_0138960 F/ circ_7690-15 £+ & jis2H 21
wgn, (R AN N s AR 2B RE D 7 cire_100269
38 5o 1] miR-630 17 B s HesE ™, circDONSON 3 o 2%
/MEFE R+ (nucleosome remodeling factor, NURF) &
& W Kk § 19 SOX4 (SRY-related HMG box transcription
factor 4) i {2 JF %8 £ K AR 28 5 circLARP4 i it
W Fff miR-424-5p i % K i 8 400 il % B8 1 (large tumor
suppressor kinase 1, LATSI)
circDLST 3@ it W Bff miR-502-5p F11 # % NRAS (NRAS
proto-oncogene, GTPase) /MEK1 (mitogen-activated
protein kinase kinase 1) /ERK1/2 (mitogen-activated protein
kinase 1/2) {55 I B # A K AR 22 ", FA1HIH TSN
Kb P 20 Frowt TR 20 5 8 72 5 2GR HY circRNA, R B TSN Hj
A% cireDLST, AHFZE B (Rl W% TSN %t circDLST
FoR B AR, 4B REIRTT T R R RN

1 HHS%HE

L1 S bhkt

111 FEKHALEE TSN (4ifE > 99%) A k
WG A R R IR A R, MEME S (MTT) By 3 7E 55 lL
B E ARy A Bk 22 \) (B3 ), TRIzol i 51 H 3£
[E Invitrogen 2\ =], circDLST i %38 N 23 3% 6] 1 8 5
HHAEWE L EIVEYPHL A RS A, R IR &
F1 SYBR Green Master Mixture i) || H 4~ TaKaRa 2\ =],
Transwell i 71| & 19 B 35 [E BD 2 &), SLi 562 & PCR
Ly [ 3% E Kray Technologies 2y &, BroHr{l (%=
BS-1101) A 2 E Bio-Rad 2y Hl,

112 Hmaigs ANHE4HE R BGC-823 Iy A ki
E PR A

113 U shd  ME Pk BALB/c #f Bl (4 ~ 5 & #},
18 ~ 20 g) g H rf E BB bl A dir B oebe b il
e LI MTAEA RS w, KB A P RTIE S A
SCXK (j1) 2017-0005, #RELTaFE T Lifgmi s s NRBERE
APy, SPF RS, Hify Bz Ut B B 1 20k
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G, LY AETVEATUE S oh SYXK (§77) 2016-0020,

1.2 92585051k

121 sEEPCR HAAMREE TSN (0. 05, 1.0 F12.0 umol/L)
AT s BGC-823 24 h Ji5, TRIzol £ RNA,
W M-MLV [ %% 3% fif§ 4 Bk cDNA, {# J§ SYBR Green
Master Mixture iR 55 & 347 cDNA ¥4 circDLST [, |
W 514 5 %1 4y 3 % 5~“TACAGTCAAAACCCCAGCGT-3
F1 5-GTTGTTAATGCTTTCTCCCACC-3', Lk A B L 5
B (Bactin) HNEXE, . TFEsI 50 5k
5~ GTGGCCGAGGACTTTGATTG-3" I 5-CCTGTAAC
AACGCATCTCATATT-3', HAFEMHE 3 1K,

1.2.2 MTT 456559 B cireDLST it 223k Je Ho 22 #on)
(CON) {2yt e s ANl BGC-823, Hp4EgL Ty
225 30k (1], 40RRALE 96 FLEE Fethoh 5555, #Eh 5% 107
fLo AfEE 48 b J5, LA 0.5 pmol/L TSN AL 4NN, 4k
24h sy Hran G FA G P, A 20 L MTT (5 mg/mL) 7
B 4h)5, A 150 pL —HIE VISR 5 min, {F A E#RD
HrALAE 570 nm KOAS WG BETE . 5R59% 59 4 cireDLST+TSN
4. CON+TSN #1711 CON+PBS 41, #H&E 3k,

1.2.3 Transwell {RZE5C08 W circDLST i 65k K H 25 %
xof HEP 5 2 A A B Y ' i 4l i BGC-823, 4 il BE 48 h
J&i» LA 0.5 umol/L TSN AbFRANNE 24 h, fFE4nfEIEIE LI
ERFAPUR 24 b J57, R EIRAed mE] & A 58 ik
Je (3.9 ug/ul) W ER/NEs i FE/NESH 10% 54
ML B RPMI-1640 K535k, fx 5 o8k i i 4 i T 75%
CREEE, HME ST, o e T aa
W3 AREF A T AN LB, S295 49 A cireDLST+TSN 4
CON+TSN £H 1 CON+PBS 41, HE 3 K,

1.2.4 RBREUE IR RIEST % cireDLST 1t ik K&
HoA B IR AR L Y B A BGC-823 J5, JZ R
FEGHEERR (1107 ), BT HREURL R M B i i,
12.d J&5, B8 R BUBE AL 5 24 3 4: circDLST+TSN 44
(n=6), circDLST %% %t 1ty 15 9 411 iz BGC-823 4t 37 # il 2
RS, 4 H 4T 200 pg/kg TSN, CON+TSN
41 (n=6), CON %411 H 40N BGC-823 JAr il T
AR e, B OB E 5 200 pg/kg TSN CON+PBS 41
(n=6), CON %% 4e1ty 5 FE 4N BGC-823 L # B T2
WIR A, B H ISR PBS, 4568 1 H AR RR
MR TR (o) fge (b)), HHEMREE
R V=12ab’, [ 4F 32 d JaRbIE & AR, ShiiF %3k
IS TR il e (W EE VAW N W R ) M0 A= D (N S
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K 1 SPSS 20.0 #& {1 53 #r. € 2 B RHA x+5 KR,
2 ARG 2 TR EL R A AR ST AR AS e AR 0, 2 LA RAHE
ZIA I LR R B R 3205 2243 #7 (ANOVA), P<0.05 i\
AESRAGIFE L,

2.1 TSN % Haaniur cireDLST k0550

FIFAE M BE TSN (0, 0.5, 1.0 12.0 umol/L) AbFE
B 24h 5, ERPCRER (K1) Sor, S5xE
41 (0pmol/L) EkA%, TSN B T circDLST [y %% ik 7k
F, HEREREME (# P<0.01),
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Note: ® P=0.003, © P=0.009, ® P=0.000.
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Fig 1 Inhibitory effects of different concentrations of TSN on circDLST expression
in gastric cancer cells
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3 circDLST 3§ TSN 1 BEAMIE R N MR

Fig 3 Reverse effect of circDLST on the anti-invasion potential of TSN in gastric cancer cells

2.4 TSN il A5 cireDLST % ¥ e TR RDR A Kt s

circDLST i 26 15 # & 8l 28 25 14 % 4 BGC-823 4 iy
JE R TSR, )5 H ST TSN 8 PBS, 58
(B 4) B, H432d)5, 5 CON+PBS 4 LhEs, TSN
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2.2 TSN jfiid P85 cireDLST ¥4 3 AN B3 3% P 16 5 i
ZHIWEE " LR E cireDLST ji % 5% # 4 ££ BGC-
823 W pEdble B A m I G, cireDLST i ik #ifk st
B YH AR S, DA 0.5 pmol/L TSN 4L #E, MTT
aegsde g R (& 2) WoR, 5 CON+PBS 4iLb%, TSN
YE 72 b Ja n] B 25406 S R LIRS GG (3 P=0.000) ;
M5 CON+TSN #iLbbis, 17k cireDLST AJ g% TSN $i
B A E s R ER (P=0.000),
Ir -e= CON+PBS @

== CON+TSN
== CircDLST+TSN

Cell proliferation

] 24 48 72 ] 1200 144
Timeih

Note: “ P=0.000, vs CON+TSN group.
2 circDLST 3§ TSN #1 B B4 B TEE R R 50UR

Fig 2 Reverse effect of circDLST on the anti-proliferation activity of TSN in gastric
cancer cells

2.3 TSN jliid 415 circDLST X ¥4 9 4 i =2 22 ik ) it 55w
Transwell {2225208 (&8 3) Bor, 5 CON+PBS 4L
i, TSN w] 40 E Eain= 260 (P=0.000) ;s ifi
5 CON+TSN 4 bbi%, 63k cireDLST ] TSN $iH
TR Z2RE HIITER (P=0.000),
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Fig 4 Reverse effect of circDLST on the anti-xenograft tumor growth of TSN in
gastric cancer cells
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