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Abstract The purpose of this study was to explore the effects of seneciphylline on the proliferation and autophagy
of cervical cancer Hela and Caski cells and the possible mechanisms of autophagy. MTT assay was used to evaluate
the effect of seneciphylline on the proliferation of cervical cancer cells. Ilnmunofluorescence assay was applied to
investigate the formation of autophagosomes in GFP-LC3/Hela and GFP-LC3/Caski cells. The effect of seneci-
phylline on the expression of autophagy-related proteins was checked by Western blotting. In addition, fluores-
cence colocation assay was used to detect the fusion of autophagosomes and lysosomes. Human cervical cancer
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subcutaneous xenografts in nude mice were used to evaluate the effect of seneciphylline on the growth of the
tumor in vivo. Results showed that HeLa cells proliferation was inhibited by seneciphylline in a dose- and time-
dependent manner. Seneciphylline could induce formation of autophagosomes, increase the expression of LC3-II
and decrease the expression of P62, suggesting that seneciphylline induced autophagy in Hela and Caski
cells. Compared with seneciphylline alone, seneciphylline combined with later-stage autophagy inhibitor chloro-
quine significantly increased the expression of LC3-II and P62. Moreover, and fluorescence colocation assay
showed that autophagosomes induced by seneciphylline could colocate with lysosomes, indicating that seneciphyl-
line could induce the complete autophagy flux. Compared with seneciphylline alone, seneciphylline combined with
earlier-stage autophagy inhibitor 3MA significantly increased the expression of LC3-II and significantly decreased
HeLa and Caski cells viability, suggesting that seneciphylline induced protective autophagy. Compared with sene-
ciphylline alone, seneciphylline combined with MEK inhibitor significantly decreased the expression of P-ERK1/2
and formation of autophagosomes, suggesting that autophagy induced by seneciphylline activated MEK/ERK1/2
signal pathway. In addition, seneciphylline showed a significant inhibitory effect on growth of human cervical
cancer cells subcutaneous xenografts.

Key words seneciphylline; cervial cancer; cervial cancer cell proliferation; autophagy; MEK/ERK1/2 signal
pathway
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Figure 1 Effects of seneciphylline on the proliferation of HeLa cells(A) and Caski cells(B) (x +s,n=5)

*P<0.05,""
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Figure 2 Seneciphylline induced autophagy in Hela and Caski cells (x +s,n=3)

A : Green fluorescence puncta in HeLa cells; B&C: Autophagy related protein expression level in HeLa cells; D: Green fluorescence puncta in Caski
cells ; E&F ; Autophagy related protein expression level in Caski cells

Tre ; Trehalose (100 mmol/L) ; SENE ; Seneciphylline. Scale bar =20 wm

*P<0.05," " P<0.01 vs control group

HelLa cells Caski cells
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Figure 3  Seneciphylline induced genuine autophagy in HeLa and Caski cells (x +s,n=3)
A ; Autophagy related protein expression level in HeLa cells; B : Co-localizations between the GFP-LC3 dots and Lysotracker Red in HelLa cells; C: Auto-
phagy related protein expression level in Caski cells; D : Co-localizations between the GFP-LC3 dots and Lysotracker Red in Caski cells

Scale bar =20 pm
*P<0.05,** P <0.01 s control group;*P <0.05,"P <0.01 vs SENE group
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Figure 4 Inhibition of autophagy increased the antitumor effect of seneciphylline on HeLa and Caski cells (x +s,n=3-5)

A : Autophagy related protein expression level in Hela cells; B HeLa cells viability ; C; Autophagy related protein expression level in Caski cells; D ; Cas-

ki cells viability

*P<0.05,* " P<0.01 s control group;*P <0.05,* P <0.01 vs SENE group

3.5 FERIERBIE TN THIE SN A IR T
MEK/ERK1/2 # 4%

IR T HEOGIE R 5 5 00 B R
MEK/ERK1/2 k4%, 34T Western bolt 5256 A1 90 7%
YLK . V0126 F1 PDI8059 J& MEK 4 5 [y i
FRALAT IR, i MEK /) 335 £ S0 4 B 4% 52 3% ERK
TS PR o KT BB IE R 5 (400 pmol/L) 5
V0126 (10 mmol/L)/PD98059 (50 mmol/L) Bl uf;
BX A Ab PR Hela 5% Caski 418 24 h J5, 5%} BE41AH
EE , B B E 53 A Ak B2 AE T b 240 i v 2 o B

HeLa cells
A SENE - o+ o+ - &
Uoi26 - - o+ o+ 2 10
5
o s 08
o SR £ "
el
T-ERK1/2 - e | 5 04
2 02
GAPDH s - ~ . .
Control SENE SENE+ U0126
B 0126
SENE - + + = 12 —
PD98059 + o+ ERT) oo
_ N =2 #
5 08
P-ERK1/2 - . o £
]
0.4
rerc 1 S £
— £ 02
GAPDH“

0
Control SENE SENE+ PD98059
PD98059

DMSO SENE+U0126 SENE+PD98059

TRFM P-ERKL/2 HH RZA, BT UG IE R 5
ST ERK 9tk 145 5 T HUGARE R asiAk 241
HAEE, T HOEAE Rk 5 U0126/ PDIB0SY 4k Fi 4
E A SRR 2 R A ] T OB R R0A T
i ERK 5 1L, P 20 52 0% 2 25 P 25 %, T Hela J¢
Caski Zi /i N85 ERK 2 F1 & B 30A I 2 A2k (&
5-A,B, D, E); [d B, K 5-C, F % B, U0126/
PD98059 il 1 HL AR S 6 £E P A Al i %
W A REAIE R, 25 b, T HOLAE RIS S 1 40 A
WG T MEK/ERK1/2 &4%,

Caski cells

D seNe - o+ o+ -
vo1ze - - 4+ 4

P-ERK1/2 8 .'.
T-ERK1/2 . 3 e WS
GAPDH (——— Oi

o

1.0
0.8
0.6

e
G

Protein relative levels

Control SENE SENE+ 0126

B SR - * * - 12 P-ERK1/2/GAPDH]
PD98059 - -+ + S 10 o
g
08
pERK 1/ —-——— 20,
T
T-ERK1/2 g9

E 0.2
GAPDH S eressany

& Control SENE SENE+ PD98059
PD98059

DMSO SENE+U0126 ~ SENE+PD98059

Figure 5 Autophagy induced by seneciphylline active MEK/ERK1/2 signal pathway in Hela and Caski cells (x £5,n=3)

A&B:ERK protein expression level in HeLa cells; C: Green fluorescence puncta in HeLa cells; D&E: ERK protein expression level in Caski cells;

F: Green fluorescence puncta in Caski cells

Scale bar =20 pm

*P<0.05,** P <0.01 s control group;*P <0.05," P <0.01 vs SENE group
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Figure 6 Tumor volumes of different groups (x +s,n=5)
*P<0.05," " P<0.01 vs control group
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