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Tenacissoside G inhibits the proliferation of colorectal cancer
cells via ATM-CHK?2-p53 pathway
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Abstract ; To explore the effects and molecular mechanisms of tenacissoside G (TG) on the proliferation of colorectal cancer,
we determined the proliferation inhibitory effects of TG on colorectal cancer (CRC) cell lines RKO and LoVo by CCK-8 assay
and colony formation. After 48 h treatment of TG, flow cytometry was used to analyze the cell cycle distribution of CRC cell
lines ;the comet assay and immunofluorescence were adopted to detect the DNA damage degree and the expression level of y-
H2AX;and the expression level of cell cycle and apoptosis related proteins was detected by Western blot. The results showed
that TG significantly inhibited the proliferation and colony formation of RKO and LoVo in a dose and time dependent manner.
After 48 h treatment of TG, the IC,; values of TG on RKO and LoVo were 91. 71 and 88.34 M respectively ; the proportion of
cells of GO/G1 phase significantly increased (P < 0.01) and marked DNA damage was detected with an obvious increase in
the expression of y-H2AX. The expression of cell cycle related proteins including CDK2 ,CDK4 ,CDK6, Cylin D1 ,and Cyclin
E was remarkably downregulated (P < 0. 01), however, the expression of cleaved Caspase3, cleaved PARP, p-ATM, p-
CHKI1, and p-pS3 was remarkably upregulated (P < 0.01). Meanwhile,p-ATM/ATM, p-CHK2/CHK2 and p-p53/p53 were
significantly increased (P < 0.01). In conclusion, TG exerted proliferation inhibition through DNA damage, which further
activated cell cycle arrest and apoptosis mediated by ATM-CHK2-p53 signaling pathway.
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Fig. 1  Chemical structure of tenacissoside G
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Fig. 2 Inhibitory effect of TG on proliferation of colorectal cancer cells (n=6)
W SRR L#, ** P < 0.01;** * P < 0.001, Note:Compared with the control group, * * P < 0.01;*** P < 0.001.
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Fig. 3 Effect of TG on colony formation of colorectal cancer cells(n =3)
1 CTRL 4 % IR SXFMELH A, * P < 0.05,**P < 0.01,***P < 0.001; F[F, Note:CTRL is the control group;
Compared with the control group, P < 0.05," P < 0.01, """ P < 0.001 ;The same below.
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Table 1 ~ Comparison of cell cycle of human colorectal cancer RKO and LoVo cells in each group (; +s,n=3)

415 G0/G1(% ) S(% ) G2/M(% )

Group RKO LoVo RKO LoVo RKO LoVo

CTRL 39.01 £2.13 40.19 +4.17 48.03 +1.02 45.89 +3.38 11.69 +5.71 13.55 +2.89
TG(50 uM) 43.46 £2.55" 45.82+1.68" 40.85 £5.54 " 40.57 £1.74" 15.69 £3.49 13.61 £1.45
TG(100 pM) 46.48 £1.08 " " 52.02+1.67"" 38.31+1.89"" 34.01 £2.33*** 15.11£1.79 13.41 £1.79

TG(200 uM) 79.89 +1.11*** 81.71 £3.41*** 13.01 £2.55*** 3.71x1.01"** 6.35+£2.01" 13.34 £2.79
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Fig. 4 Effect of TG on cell cycle of RKO and LoVo
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Fig. 5 Effect of TG on the expression level of cell cycle related proteins in colorectal cancer cells (n=3)
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Fig. 6  Effect of TG on DNA damage in RKO and LoVo( n=3)
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Fig. 7 Effect of TG on the formation of y-H2AX foci in colorectal cancer cells( n =3 )
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Fig. 8 Effect of TG on the expression level of DNA damage and apoptosis related proteins in colorectal cancer cells( n=3)

I P AR 3R T 3 T HLEIAESE . Western
blot SLHZRLW], TG 4724 48 h Ji , 4PN ATM Al
CHK2 BRIk -V 2 & T, H pS3 AR L H
BERR ALK R 2 B, R, F TR 40 A o
trdi s [ cleaved PARP } cleaved Caspase 3 #E47#5
I J 2 B, T 25 200 i PN 2R 3K 7K P Bl 4 24 ik B 186 R
BT IR TG %45 B e 40 M B AT A -5 &
1’EFHO HHIHSTU?&‘?D“ TG LEFQEHH@V‘]‘EHCE’J
—L/F{%ﬁ(ﬁ p53 §|@ p53 7 Tarﬂﬁéﬁflﬂﬁfﬂto

20 0 SRV SO R FE D45 B T 2 L b A
FVER . 40 R )4 11 ( Cyelin) 1 40 a5 391 2
PR 1 5 it ( CDK ) 7 200 i ) 300 3 A% v 3 2 T it
CDK-Cyclin &%, B e A6 H Ar 2 1158 90 40 s J5 30
it i, CDK2-Cyclin E I CDK4/6-Cyclin
DL X T4l Gl W% A S W A A & ZAE M, W

p21 XX eﬁﬁﬁ%ﬂci&ﬁﬂﬁfwwﬁmw o H
F TG Af 3@ 14 ATM-CHK2-p53 {553 % 1 p53 1%

P, TG ALIR 1 pS3 AT AEIE S p21 M5
M R, 5 GO/ G Y4 it Jl ST BEL 37
L5 LR, ARIFSE K B, TG Xt 45 Bl 98 40 e .
A S SEAN /R ] B S 40 GO/ GL IR SR T,
HEAh, TG al 51 2 i DNA 45473, 3% ATM-CHK2-
pS3 {55l i, e R TG nf AE I i ¥4 4% ATM-
CHK2-p53 55 1l it , 1755 p53 434 ] B v -5 40
J T, A 4G B R A G G . A 3 e
H GiRyra Bt 17— BLE REal, A AR G
YERIBLHIA fr it — 22 IS

% 3k

gl G1/S

1 Siegel RL, Miller KD, Jemal A. Cancer statistics,2020[ J].
CA-Cancer J Clin,2020,70.7-30.

2 Dekker E, Tanis PJ, Vleugels JLA, et al. Colorectal cancer
[J]. Lancet,2019,394 . 1467-1480.

3 Li BL, Chen HG, Zhao C, et al. Research progress on the

mechanism of Chinese medicine against colorectal cancer



562

KIRF=YIBE R 5T K

Vol. 33

10

[J]. Nat Prod Res Dev( K& HIfff 58 59 % ) ,2020,32:
2132-2141.

Jiang Y, Wang X, Hu D. Furanodienone induces GO/G1 ar-
rest and causes apoptosis via the ROS/MAPKs-mediated
caspase-dependent pathway in human colorectal cancer
cells;a study in vitro and in vivo[ J]. Cell Death Dis,2017,8
(5) :€2815.

He LW, Lu TL,Mao CQ,et al. Chemical constituents and an-
ti-tumor activity of Marsdenia tenacissima [ J]. Chin J Mod
Appl Pharm ( A [E B FHZ2F) ,2014,31.821-824.

Chen M, Li YY,Li XR. Progress on antitumor mechanism of
Marsdenia tenacissima[ J]. Chin J Exp Med Form ( H [E 5256
g ,2012,18:334-336.

Kang L, Miao JX, Fang XY, et al. Modern mechanism of
Marsdenia tenacissima in the treatment of non-small cell lung
cancer based on network pharmacology and molecular doc-
king[ J 1. J Chongqing Univ Technol ; Nat Sci ( 5 JRH T k2%
R AR ) 0 1-21[2021-01-20 ]. http://kns. cnki. net/
kems/ detail /50. 1205. t.20201120. 1858. 006. html.

Chen B,Li CP,Chen JH,et al. Effect of extract from Marsde-
nia tenacisstima on Jurkat, Raji and RPMI8226 cells in wvitro
[J]. Chin J Biochem Pharm ( A [E A= 1k 2459 4= i) , 2009,
30.174-1717.

Srinivas US,Tan BWQ, Vellayappan BA et al. ROS and the
DNA damage response in cancer[ J]. Redox Biol,2019,25.
101084.

Berthel E,Ferlazzo ML, Devic C,et al. What does the history
of research on the repair of DNA double-strand breaks tell

us? -a comprehensive review of human radiosensitivity[ J].

11

12

13

14

16

17

18

19

20

Int J Mol Sci,2019,20.5339.

Jackson SP, Bartek J. The DNA-damage response in human
biology and disease[ J]. Nature,2009,461 ;1071-1078.
Alhmoud JF, Woolley JF, Al Moustafa AE, et al. DNA dam-
age/repair management in cancers [ J]. Cancers, 2020, 12
1050.

Jin MH,Oh DY. ATM in DNA repair in cancer[ J]. Pharma-
col Ther,2019,203:107391.

Blackford AN, Jackson SP. ATM, ATR, and DNA-PK: the
trinity at the heart of the DNA damage response [ J]. Mol
Cell 2017 ,66:801-817.

Matt S, Hofmann TG. The DNA damage-induced cell death
response :a roadmap to kill cancer cells[ J]. Cell Mol Life
Sei,2016,73 :2829-2850.

Kreis NN, Louwen F, Yuan J. The multifaceted p21 ( Cipl/
Wafl/CDKN1A) in cell differentiation,, migration and cancer
therapy[ J]. Cancers,2019,11:1220.

Pitolli C, Wang Y, Candi E, et al. P53-mediated tumor sup-
pression : DNA-damage response and alternative mechanisms
[J]. Cancers,2019,11:1983.

Jiang Y, Mi YS, Wang XQ, et al. Furanodienone induces ap-
optosis of human colorectal cancer RKO cells [ J ]. Chin J
New Drugs Clin Remed ( 77 [E 1 25 51lfi R4 %) ,2018,37
223-228.

Massagué J. G1 cell-cycle control and cancer[ J]. Nature,
2004 ,432 :298-306.

Shamloo B, Usluer S. P21 in cancer research[ J|. Cancers,

2019,11:1178.

i AT EER LS ERTNFERE R R T BRI RGE





