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Abstract

p53 is one of the most extensive and systematic cancer suppressor genes and its function-related

genes consists of a complicated gene network. The mutation and deletion of the p53 gene is highly associated

with the development of human malignancies, so p53 gene is a target for the developments of the anti-cancer

drugs. Polysaccharides are attracted more attention on antitumor drug screening with having low side effects. The

polysaccharides are enhancing the immunity and regulated the intracellular signaling pathways to achieve its anti-

tumor activity. We summarized the research advance of antitumor mechanism of polysaccharides through the

regulation of p53 signal network, which provided some basis for the development and utilization of polysaccharides

for the future studies.
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Fig.1 Functional domains of p53 (modified from reference [17])
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R AR & 1% 32 2 2 a8 i I T pS3 34 M. 28 Bel-2(B-cell
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Table 1 The effect of plant polysaccharides regulating p53 signal network
EZ ] [ESETTTES R o 24 YEHIBL
Polysaccharide Cell line Regulatory network Mechanism
Boschniakia rossica HepG?2 cell line (N) Up-regulated the expression of Bax and p53 Induced cancer cell apoptosis
polysaccharide (BRP)™! proteins and down-regulated the expression of

Bcl-2 protein

Fructus Schisandra chinensis HepG2 cell line (N) Up-regulated the expression of Bax and p53 Induced cancer cell apoptosis through

(Turz.) baill polysaccharide®*!

Red wine polysaccharidel”!

Panax ginseng polysaccharide
(APG)"

Pyracantha fortuneana
polysaccharides®”
Curcuma kwangsiensis
polysaccharides™

Tarphochlamys affinis
polysaccharide!*”
Cactus polysaccharides”

Schisandra chinensis
polysaccharide (SCP)“*!

Glycyrrhiza

polysaccharide(GPS)!*
Pholiota dinghuensis Bi
polysaccharide (PDP)**!

Safflower polysaccharide!*

45]

Apple pectin’

Algae extract
polysaccharide!*”!

Guigi polysaccharide (GOP)*")

Pectint*¥

Sargassum integerrimum
polysaccharide!*”!

Astragalus polysaccharide
(APS)P

Sulfated polysaccharide!"
Dictyophora indusiata
polysaccharide™
Actinidia chinensis

polysaccharide®”

Actinidia chinensis
polysaccharide™*

Walker-256 tumor-
bearing rats (N)
C57BL/6 mouse small
intestine (N)

MDA-MB-231 breast
cancer cells (Y)
CNE-2 human
nasopharyngeal
carcinoma cells (Y)
H22 tumor-bearing
mice (Y)

Lung squamous
carcinoma cells (Y)
Renal cell carcinoma
model (N)

Human hepatocellular
carcinoma cells (Y)
Human breast cancer
cells (Y)

MCF-7 cell line (N)

Mouse bearing 4T1
cancer tumors (N)
Human gastric
carcinoma MKN45
cells (N)

Human fetal lung
fibroblast WI-38 cells
™)

Octylphenol (OP)
induced oxidative
stress, renal injury in
mice (N)

A549 cell line (N)

Non-small cell lung
carcinoma cell lines
™)

Human hepatoma HLF
cell line (N)

S180 cells (N)

Orthotopic
transplanted cancer of
gastric tumor in 615
mice (Y)

MCEF-7 cell line (N)

proteins and down-regulated the expression of
Bcl-2 protein
Up-regulated the expression of p53 proteins

Up-regulated the expression of Bax and p53
proteins and down-regulated the expression of
Bcl-2 and Bel-xL protein

Up-regulated the expression of p53, Puma and
Noxa protein

Up-regulated the expression of p53 proteins
and down-regulated the expression of Bcl-2
protein

Up-regulated the expression of Bax and p53
proteins and down-regulated the expression of
Bcl-2 protein

Up-regulated the expression of p53 proteins

Up-regulated the expression of Bax and p53
proteins and down-regulated the expression of
Bcl-2 protein

Up-regulated the expression of p53 proteins
and p53 mRNA

Up-regulated the expression of Bax, p21

and p-p53 proteins and down-regulated the
expression of Bel-2 protein

Up-regulated the expression of Bax and p53
proteins and down-regulated the expression of
Bcl-2 protein

Up-regulated the expression of p53 proteins

Up-regulated the expression of p53, caspase-3,
caspase-9 protein

GQP significantly affected the p53-p21 and
pl6-pRb pathways in H,O,-treated WI-38
cells

Up-regulated OP induced the decrease of pS3
proteins and down-regulated the expression of
Bcl-2 protein

Up-regulated the expression of Bax and p53
proteins and down-regulated the expression of
Bcl-2 protein

Up-regulated the expression of Bax, p21

and p53 proteins and down-regulated the
expression of Bel-2 protein

Up-regulated the expression of p53 proteins
and phosphorylation of AMPK protein

Up-regulated the expression of CDK4 and p53
proteins and down-regulated the expression of
Bcl-2 protein

Down-regulated the expression of mutant p53
protein

Up-regulated the expression of p21, p-p53 and
p53 protein

Hsp90/AKT signalling pathway

Induced cancer cell apoptosis through
p53 signalling pathway

APG protects the mouse small intestine
from irradiation-induced apoptosis
through inhibition of the p53-
dependent pathway

Induced cancer cell apoptosis

Induced cancer cell apoptosis

Induced H22 cell apoptosis

Induced cancer cell cycle arrest and
apotosis
Inhibition of tumor angiogenesis

Induced cancer cell apoptosis

Induced human breast cancer cell
apoptosis

Induced human breast cancer cell
apoptosis

Induced cancer cell apoptosis

Induced Human gastric carcinoma
MKN4S5 cells apoptosis

GQP has protective effects in oxidative
stress-induced senescence

Pectin has antioxidant and anti-
apoptotic activities in kidney toxicity
induced by OP

Induced A549 cells apoptosis

Induced cancer cell apoptosis

Sulfated polysaccharide inhibits
proliferation through G,/S transition in
HLF cells

Induced S180 cell apoptosis

Inhibit the growth of orthotopic
transplanted cancer of gastric tumor in
615 mice

Induced MCEF-7 cell apoptosis

R R AL 25 P REINSORpS3EE D R RAR, YR IRpS 3 R D28 R A AL

The letters in the table behind the cell line, N represent that the p53 gene is normal in this cell line, Y represent that the p53 gene has been mutated in this cell line.
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Table 2 The effect of Fungal polysaccharides regulating p53 signal network

EZ 1

Polysaccharide

{EF AR
Cell line

A R 2%
Regulatory network

TERIBLEI

Mechanism

Nostoc commune vauch

polysaccharidel®”!

Pyropolyporus fomentaries
sporophore polysaccharide®®!
Polyporus umbellatus
polysaccharidel®”

Hericium erinaceus
polysaccharide (HEG-5)F"

Lentinus edodes
polysaccharide (JLNT))

Ganoderma atrum
polysaccharide (PSG-1)"

Auricularia polytricha
polysaccharides (APPs)!"!
Pleurotus abalonus acidic
polysaccharides!*”
Lactobacillus brevis-
fermented Ecklonia cava
polysaccharide!®
Trichoderma pseudokoningii
exopolysaccharide®!

Ganoderma lucidum
polysaccharides'®”

MCEF-7 cell line (N)

S180 cells line (N)

MCE-7 cell line (N)

SGC-7901 cell line (N)

Mouse sarcoma S180 cells
and human breast cancer
MCF-7 cell lines (N)

CT26 mouse colon cell line
(N)

A549 cell line (N)

MCF-7 cell line (N)

Primary splenocytes cell (N)

Human leukemia K562 cells

™)

Human leukemia THP-1
cells (Y)

Up-regulated the expression of
Bax and p53 proteins and down-
regulated the expression of Bcl-2
protein

Down-regulated the expression of
mutant p53 protein

Up-regulated the expression of p53
proteins

Up-regulated the expression of
CDK4, Bax and p53 proteins and
down-regulated the expression of
Bcl-2 protein

Up-regulated the expression of
caspase-3, Bax and p53 proteins
and down-regulated the expression
of Bcl-2 protein

Up-regulated the expression of
Bax and p53 proteins and down-
regulated the expression of Bcl-2
protein

Up-regulated the expression of p53
protein

Up-regulated the expression of p53
and apotosis proteins

VLFEP markedly reduced the
increase of p53 due to y-ray-
irradiation

Up-regulated the expression of
Bax and p53 proteins and down-
regulated the expression of Bcl-2
protein

Up-regulated the expression of p53

protein

Induced MCE-7 cell apoptosis

Induced S180 cell apoptosis
Induced MCE-7 cell apoptosis
Induced cancer cell cycle arrest and

apotosis

Induced cancer cell apoptosis

Induced CT-26 cell apoptosis

Induced A549 cell cycle arrest and
apotosis

Induced MCEF-7 cell cycle arrest and
apotosis

VLFEP has radioprotective properties
through reduced the expression of p53

Induced K562 cell apoptosis

Induced THP-1 cell apoptosis

R NN 2 5 P RINZORpS SRR R AR, YR IRpS 3 H D8 R A TRAL

The letters in the table behind the cell line, N represent that the p53 gene is normal in this cell line, Y represent that the p53 gene has been mutated in

this cell line.

B AL A S R T S AR TR R IR S T S B AT R TE
2R [T A 42 p53 M5 T M 48 R AE H e
TS P I HE 20

AR, MEM Z R T AR Rk R
Y NRPAVSKC SR IN R & STE RS EIEIF SUNRPS
Ee. RTHEBEZHEMAGRITRIEAERT, 2%
Bl o 22 8 DL SR 2 E AR Ol R TR T R
25 ] LT 22 BT R 28— 20t & EE TR A T AL .
p531FE % A BT 5 e 338 X, FERLAAR R
7 B b R P AR . AKTAE D Wil 2 fifd 415

TR A KA 5 5 5 ol ek, Rl —
AU E I, WA 30 N RN 0 4 AR
Ko TEIG. M. BRI AR S, LA, AKTYE
VP2 E R P R EEZAE A . pS3fENAKT
TR 1, SPATAKTHIER 2 ThRg « %24 Tan 507
R, TEFLIRIBMCF-T41 i R 1, p-AK TR R IA, 1
%5 2 FEAsi-RNA(AKT) A FEMCF-740 i J&, p-AKT
Mp53# ik F M, p-p53. PTEN. p214& A i K7 E
W, [EIE, 52 2 B R M HIMCF-740 B 77 DL A 2
MR, 75 5 20 M o BA BE ¥, o5 208 21 40 i 98 1
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