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Panax japlcus var polysaccharide regulates proliferation and apoptosis of gastric

cancer MKN45 cells by targeting let-7a/CDK6 molecular axis

WANG Bingshu?, LIANG Rongzhen®, JI Nannan® (a. Department of Pathology; b. Department of Geriatrics; c. Department of Radiotherapy,
the Second Affiliated Hospital of Hainan Medical College, Haikou 570311, Hainan, China)

[Abstract] Objective: To investigate the effect of panax japlcus var polysaccharide (PJPS) on the proliferation and apoptosis of gastric
cancer MKN45 cells and its regulatory mechanism. Methods: Human gastric cancer cell lines (HGC27, MGC803, MKN45) and gastric
mucosal epithelial cell line GES-1 were selected for this study. Let-7a mimics and let-7a inhibitor were transfected into MKN45 cells;
Gastric cancer cell lines were treated with 100 pg/ml PJPS and MKN45 was selected as the subsequent experimental cell line. MKN45
cells were cultured with 0, 10, 50, 100 and 120 pg/ml PJPS, respectively. The proliferation and apoptosis rate of MKN45 cells
were detected by CCK-8 and flow cytometry, respectively. Expressions of cell cycle dependent kinase 6 (CDK6) and apoptosis-related
proteins in MKN45 cells were detected by Western blotting, and the expression level of miRNAs regulating the proliferation of gastric
cancer cells was detected by Real-time quantitative PCR (qPCR). The Dual luciferase reporter gene assay was used to validate the targeting
relationship between let-7a and CDK6. Results: Compared with other gastric cancer cells, 100 pg/ml PJPS significantly inhibited
the proliferation of MKN45 cells (P<0.01). At the same time, 100 pg/ml PJPS significantly up-regulated the expression of let-7a in
MKN45 cells (P<0.01). The Dual luciferase reporter gene assay confirmed that CDK6 was the target gene of let-7a. Furthermore, PJPS
inhibited the expression of CDK6 by up-regulating let-7a, thereby inhibiting the proliferation and inducing apoptosis of MKN45 cells
(all P<0.01). Conclusion: PJPS inhibits proliferation and induces apoptosis of gastric cancer MKN45 cells by regulating the let-7a/
CDKG6 axis.
[Key words] gastric cancer; MKN45 cells; panax japlcus var polysaccharide (PJPS); let-7a; cycle dependent kinase 6 (CDKO6); prolifer-
ation; apoptosis
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#1 qPCR3|¥IFF
Tab.1 Sequences of qPCR primer

Primer Sequence (5'-3")

miR-29¢  F:TAGTAGTGGTTGTTTGTTTTTTTTTGA
R:CCACTCTACTAAAAACTCCATCTCC

miR-139  F:CAGCGGTCTACAGTGCACGT
R:CAGTGCAGGGTCCGAGGT

miR-145  F:GTCCAGTTTTCCCAGGAATCCCT
R:GCTGTCAACGATACGCTACCTA

miR-375 F:CAGGGTCCGAGGTATT
R:CTGCTTTGTTCGTTCG

Let-7a F: 5'-GGTGAGGTAGTAGGTTGTATAGTT
R: 5'-CTCGCTTCGGCAGCACATATA

ué F: 5'-CTCGCTTCGGCAGCACA
R: 5'-AACGCTTCACGAATTTGCGT

1.9 %itsam

CCK-8-fa4MfuA . WB.qPCR Z5580 41 847 3 VK.
FH SPSS 20.0 Sei 2841453474k , LA GraphPad Prism6.0
ARz PR BLRCR R, 22 41 8] LU RER H 5

1.50

Cell proliferation activity (D,;)

C
Ctrl
458 3.95 1.20
884 | 3.09 . 85.0
Annexin V
D
Ctrl PJPS

Caspase-3 — -
Caspase-8 — “

B2 M —
B-actin - -

K27 22047, 2 HP RS R A LSD-17%: . BAP<
0.05 8¢ P<0.01 RIREFH G245 Lo

2 & R

2.1 PIPSH4p#| B Emia g #i4 S L AT

CCK-8 SEif 45 R, £ PIPS (100 pg/mD Ab# )
55 GES-1 4 il Eb 55 , HGC27 . MGC803 - MKN45 41 ifd 1]
BB S 73 52 K (3 P<0.01) , H. DA MKN45 4 i 1%
FEA PR A 2. (P<0.01, B 1TAD 5 [RII, PIPS % MKN45
M IS BE TS 77 (52N 5 254 5t S FE AR 0%, MKINGS 4]
Mi¥57%72 h 5, 5 Crl 41 EE#E, 10.5041004 120 pg/ml PIPS
A 2 24 e S48 B 7350 R A PRI SE A T 2
K (P<0.01;1C,,=94.84; E 1B) .

FRAE 1C,,=94.84 , 4% 100 pg/ml PJPS 4bF MKN45
4R N B M 25 2R (B 1O 2R, 5 Cal 4 L
5, PIPS ZH 20 i T2 28 1 25 1 151 (P<0.05) s WB S50 45
RE 1D IR, 5 Crl AL, PIPS 2H 41 g H caspase-
3\ caspase-8 # ik 1 17 (3 P<0.01) . Bel-2 ik £ AKX

MKN4S5 cell proliferation (D)

cul 10 50 100 120
PJPS[p,/(ng ml™)]

Apoptotic cells (%)
=

PJPS

- Ctrl
s PIJPS

Expression of
relative apoptosis proteins

Caspase-3 Caspase-8 Bcl-2

*P<0.05, " P<0.01 vs Ctrl group or GES-1 cells,**P<0.01 vs HGC27 or MGC803 or 10 or 50 ug/ml PJPS group
A and B: The cell proliferation viability was measured by CCK-8 assay; C: The apoptosis rate was evaluated by Flow cytometry;

D: The expressions of apoptosis-related proteins were detected by WB
El1 PIPS Xt B fE AR IETE FUBE T RS/

Fig.1 Effect of PJPS on proliferation and apoptosis of gastric cancer cells
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Expression of
apoptotic proteins

% >
& &Q'zﬁe% C&:Q%%e’ 90\:)‘

"P<0.05,""P<0.01 vs NC group; ““P<0.01 vs PJPS group
A and B: The expressions of miRNAs were measured by qPCR; C: The cell proliferation viability of MKN45 cells was evaluated by CCK-8

assay; D: The apoptosis rate was detected by Flow cytometry; E: The expressions of apoptosis-related proteins were detected by WB
2 PIPSEid _Fiff let-7a HIHI MKN4S MAAEHEEHIF S HAT
Fig.2 PJPS inhibited proliferation and induced apoptosis of MKN4S5 cells by up-regulating let-7a
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RIS B 2B B TragetScan A1 PITA 43 #1445 St
7K, CDK6 1] B8 /2 let-7a [ #EIE R (I 3A) o WU
R A RS, 55 RA L, it R ik let-7a J5

CDK6-Wt % )t 2 3% 1 K i (P<0.01) , 1fif CDK6-Mut
PG IR N (P>0.05; K 3B) . WB SZ256 45 1
(K30 &R, XA i, 1L 3R IE let-7a f5 CDK6
FILEZE FHP<0.01).

A C NC let-7a mim
CDK6: 5'- UAGGUUUAGGGAGUGUACCUCA-3’ CDKG .
let-7a: 3-UUGAUAUGUUGGAUGAUGGAGU-5"

Pactin MGG A—

B ¢

151 NC
;\; M let-7a mim
~ 5 .
2
g T T 9
g 10fF A
Q @]
: 3
& ok o
R3) 2
2 05F %
2 &
g %
= M
[
0 1 L
CDK6-Wt CDK6-Mut NC let-7a mimi

“P<0.01 vs NC group
A: The bioinformatics analysis showed that CDK6 had a binding site with Let-7a; B: The relative luciferase activity was detected by
Dual-luciferase reporter gene assay ; C: The expression of CDK6 was evaluated by WB
3 CDKG6 2 let-7a f$BE
Fig.3 CDK®6 was a target gene of let-7a
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B/SMAD {5 5 38 ¢ 4111 ] = 2908 40 o 33 552 ; let-7a 7
B i 2 21 A0 R PR R IA ™, 1 Rk let-7a #11) B
T 0 BRGSO 5 T LU T ARHE SR IR, PIPS il
i F U let-7a 2 3k P11 MKN4S 40 ffg 3% 5 o i 5 H
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Annexin V
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“P<0.01
A: The expression of let-7a was measured by qPCR ;B and E: The expressions of CDK6 and apoptosis-related proteins were detected
by WB; C: The cell proliferation of MKN45 cells was evaluated by CCK-8 assay; D, and D,: The apoptosis rate of MKN45 cells was
measured by Flow cytometry
4 PJPS &L VAT let-7a/CDK6 53 F R MKN45 LRAIEEFH F S HAT
Fig.4 PJPS inhibited the proliferation and induced apoptosis of MKN45 cells by regulating let-7a/CDK6 axis
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