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protein expression levels of LRRK2 p-p38 mitogen activated protein kinase ( MAPK) p38 MAPK and Iba- in the
dorsal horn of the rat spinal cord. Results Compared with the sham group the model group showed a significant
decrease in MWT and PWTL in the right hind limb of rats ( P <0. 01) . The levels of IL4 IL-6 and TNF in the spi-
nal dorsal horn tissue as well as the expression levels of LRRK2 Iba- proteins and pp38 MAPK/ p38 MAPK pro-
tein ratio significantly increased ( P <0. 01) . The proportion of Iba-d positive cells in the spinal cord tissue signifi—
cantly increased ( P <0.01) while Nissl bodies were significantly reduced ( P <0.01) . Compared with the model
group the MLi2 group showed a significant increase in MWT and PWTL in the right hind limb of rats ( P <0. 01)

a significant increase in Nissl bodies ( P <0.01) a significant decrease in the proportion of Iba- positive cells in
the spinal cord tissue ( P <0.01) and a significant decrease in the levels of [IL4 L6 and TNF and the expression
levels of LRRK2 Iba- proteins and pp38 MAPK/ p38 MAPK protein ratio ( P <0. 01) . However Anisomychin in—
tervention could activate the p38 MAPK signaling pathway and partially reverse the beneficial effects of MLi-2 on
pain sensitivity and neuroinflammation in rats with neuropathic pain. Conclusion  Inhibiting the expression of
LRRK2 can alleviate pain sensitivity in NP rats induced by microglia activation mediated neuroinflammation and its
mechanism of action may be related to regulating the p38 MAPK signaling pathway.
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protein kinase



- 1238 -

Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

190 90 '
CRC
2 5 %, SRY-
7 ( SRY-box transcription factor 7 SOX7)
SOX
N . S0X7
CRC Y. S0X7
Wnt/B-catenin >,
Wnt/B-catenin CRC .

6 . .
o ( reactive oxygen species

ROS)

7

ROS P53 Sre
2 2 ( src homology 2 domain-eon—
taining phosphatase2 SHP-2)
SHP2 ’ p-SHP2
ROS i
SOX7 ROS  SHP2  CRC Wnt/B-cate—
nin/ROS CRC CRC

SHP-2

1

1.1 6
18 ~20 ¢
SPF . CRC SW480
( ) (
A58G00)) DMEM .
- (10 000 U/ml) . TRIzol
2000 ( :
A3969002. 15596018
RIPA
: POO13K. C0037)
PVDF
BCA

BALB/cA—nu 20

Gemini

Lipofectamine ™
11965092, 15140122,
11668027)

CCK-8 (

IPVH20200)
( :PA115901)
Wnt. B-catenin. p-SHP2.NOX2 .NOX4 . p-
PI3K. p-AKT. GAPDH ( . ab24222 . abh32572.
ab62322 . ab129068 . ab154244 . abh302958. ah8805.
ab8245) Western blot

Millipore

Western blot

Abcam Transwell ( : 3450)
Corning PCR Master

Mix( - RR024A . RR3200Q) TaKaRa
SOX7 mimic GenePharma PHPS1

3% H,0,

Merck o
1.2 SW480 10%
1% - DMEM

37 €C.5% CO,
o 70%

24 h 1
0.25%

1.3 Lipofectamine ™ 2000
SOX7 mimic ~ SOX7 NC 12 h
PHPS1  H,O0, SW480 0, 24
h 48 h
o 6 :SOX7 NC .SOX7 mimic -
SOX7 NC + H,0, .SOX7 mimic + H,0, .SOX7
NC + PHPS1 SOX7 mimic + PHPST . ROS
H,0, SW480 100 pmol /L "'
SHP2 PHPS1 SW480 10
pmol /L .
1.4
SW480 5x10°  /
o 20
(n=5) .SOX mimic (n=5) .
(n=5) SOX7 mimic +

SOX7 NC
SOX7 NC + PHPS1
PHPSI (n=35),
(a) (b)
(V =mab’/6) .
1.5 Western blot
RIPA

SW480
30 min o
BCA o (40 pg)
2 min SDS-PAGE
PVDF o 5%
4 C
2 ho ECL
o Image] o
Wnt (1 : 1000) . B-catenin (1 :
5000) .p-SHP2 (1 : 1000) .NOX2 (1 : 1000) .

NOX4 (1 : 1000) ,pPI3K (1 : 1000) .p-AKT
(1:500),
1.6 SW480 6
500 pm o
24 h
o Image)
1.7 Transwell SW480 1 x10°
/ml Transwell



Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

- 1239 -

H,0,.PHPS1 o 24 h
o 10
o Image]
o Ma-
600 w1l 20% PBS
SW480 o
SW480 o
1.8 CCK-8 SW480 96
PHPS1  H,0,
0.24.48 h CCK-8
4 h 450 nm o
1.9 GraphPad Prism
. x s ¢

P <0.05 o

trigel

SW480
: SOX7 mimic
SOX7 NC (P <0.01);
SOX7 NC + PHPS1
(P<0.01); SOX7 minics
minics + PHPS1
SOX7 mimic + PHPSI
o 1.
SHP=2

2.1 SOX7

SOX7 NC
SOX7

(P<0.01);

SOX7 NC + PHPSI

PI3K/AKT
Western blot
SOX7 NC SOX7 mimic WNT. B—catenin.
NOX2.NOX4.P-PI3K.P-AKT. PI3K. AKT
( P<0.01) p-SHP2.SHP=2
( P<0.01) SOX7 NC
+H,0, WNT. B-catenin. NOX2 . NOX4 . P—-
PI3K.P-AKT.PI3K.AKT
p-SHP2.SHP2 ( P
<0.001) ; SOX7 mimic SOX7 mimic +
H,0, WNT. B-catenin. NOX2. NOX4 . P-
PI3K.P-AKT.PI3K.AKT
p-SHP2.SHP2 ( P
<0.001); SOX7 NC + H,0, SOX7 mimic
+H,0, WNT. B-catenin.NOX2 . NOX4 . P-
PI3K.P-AKT.PI3K.AKT.p-SHP2.SHP2
7 SOX7 NC SOX7 NC + PHPS1
WNT . B —atenin NOX2 \NOX4 .P-PI3K .

2.2 SOX7

A ;B SOX7 NC
:**P<0.01;  SOX7 minics 1P <0.01
P-AKT.PI3K.AKT
p-SHP2.SHP2 ( P
<0.001); SOX7 mimic SOX7 mimic +
PHPSI WNT. B-catenin. NOX2 . NOX4 . P-
PI3K.P-AKT.PI3K.AKT
p-SHP2.SHP=2 ( P
<0.001) ; SOX7 mimic + PHPSI SOX7 NC +
PHPSI o 2,
2.3 SOX7 ROS.PHSP1 SW480
SOX7 NC
SOX7 mimic 48 h (P
<0.01) SOX7 NC + H,0, .SOX7 NC + PHPSI
48 h ( P<
0.01); SOX7 mimic SOX7 mimic + H,0,

vSOX7 mimic + PHPS1 48 h
(  P<0.01);S0X7 NC +H,O0,
SOX7 mimic + H,0, :
SOX7 NC + PHPS1 SOX7 mimic + PHPSI
o 3.



* 1240 - Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

2 SW480
A: Western blot SW480 Wnt. B-catenin.p-SHP2 . NOX2 .NOX4 .p—
PI3K.p-AKT.SHP2.PI3K.AKT ;B! ;
a: SOX7 NC ; b: SOX7 mimic ; ¢: SOX7 NC + H,0, ;d:SOX7 mimic + H,0, ;e
SOX7 NC + PHPSI ; £ SOX7 mimic + PHPSI ; SOX7 NC P <
0.01 ***P<0.001; SOX7 minics P <0. 001
2.4 SOX7 SW480 Tr— ; SOX7 NC + PHPS1 SOX7
answell : SOX7 NC SOX7 mimic + PHPS1 o 4.
mimic ~ SW480 5.
(P <0.01) SOX7 NC + H,0, 2.5 SOX7 SHP=2
\SOX7 NC + PHPS1 ~ SW480 SW480 CCKS8 ; SOX7
( P< NC SOX7 mimic  SOX7 NC + H,0, .
0.01) ; SOX7 mimic SOX7 mimic + H,0, SOX7 NC + PHPS1 SW480 450 nm oD
<SOX7 mimic + PHPSI SW480 ( P<0.01); SOX7 mimic
(P<0.01); SOX7 mimic + H,0, . SOX7 mimic + PHPSI

SOX7 NC + H,O0, SOX7 mimic + H,0, SW480 450 nm OD ( P<



2024 Jul; 59(7) « 1241 -

Acta Unversitatis Medicinalis Anhui

0.01) ; SOX7 NC + H,0,

SOX7 mimic + PHPS1
60

SOX7 SOX

o

3 SW480 x4
A: SW480 ; B: SW480
;a: SOX7 NC 5 b: SOX7 mimic ; ¢: SOX7 NC + H,0, ; d: SOX7
mimic + H,0, ; e:SOX7 NC + PHPS1 ; f: SOX7 mimic + PHPS1 ;  SOX7 NC
:**P<0.01; SOX7 minics 1P <0.01
4 Transwell SW480 %20
A: Transwell SW480 ; B: Transwell SW480
;ai SOX7 NC ;b SOX7 mimic ;¢ SOX7 NC + H,0, ;d:
SOX7 mimic + H,0, ;e:SOX7 NC +PHPS1 ; f: SOX7 mimic + PHPS1 ;  SOX7 NC
1 ¥¥P<0.01;  SOX7 minics 1P <0.01
5 Transwell SW480 %20
A: Transwell SW480 ; B: Transwell
SW480 ; SOX7 NC 1 **P<0.01;  SOX7 minics
1 #p<0.01
SOX7 mimic + H,0, SHP=2 PI3K/AKT SOX7
; SOX7 NC + PHPS1 Wnt/B-catenin/ROS CRC .
Wnt/B-catenin
CRC o
Wnts frizzled LRP5/6
DVL GSK3B
SOX7 o B-catenin



- 1242 -

Acta Unversitatis Medicinalis Anhui

2024 Jul; 59(7)

6 CCK-8 SW480
SOX7 NC :**P<0.01; SOX7 minics Hp <
0.01
TCF/LEF
o, " SOX7
Wnt/B-eatenin CRC
CRC SW480
SOX7 Wnt/B-catenin
- ROS
. " ROS
Wnt/B-eatenin o
H,O0, NOX2.
NOX4 Wnt/B-catenin
SOX7 CRC o SOX7
SW480 SOX7 Wnt/
B-catenin ROS o
ROS  SOX7
ROS P53 SHP=2
SHP=2 T
14 SHP-=2 Wnt/B-catenin
Wnt/B-catenin PI3K/AKT
CRC
¥, PI3K/AKT .
16
PI3K PI3K 3
PIP2 PIP3 PIP3
PH AKT AKT
17

PHPS1 p-SHP2 SOX7
CRC Wnt. B-catenin.NOX2 .NOX4 .
p-PI3K.p-AKT o SOX7
SHP=2 Wnt/B-catenin/
ROS PI3K/AKT CRC
SOX7 ROS Wnt/
B-catenin CRC
SOX7
ROS  SHP=2 Wnt/B-catenin
CRC N o
SOX7
SOX7  ROS o

1 XiY Xu P. Global colorectal cancer burden in 2020 and projec—
tions to 2040 J . Transl Oncol 2021 14( 10) : 101174.

2 .2020

] 2022 43(12) : 1356 - 64.

3 Stovall D B Cao P Sui G. SOX7: From a developmental regulator
to an emerging tumor suppressor J . Histol Histopathol 2014 29
(4):439 -45.

4 Katoh M. Expression of human SOX7 in normal tissues and tumors

J .Int J Mol Med 2002 9(4) :363 -8.

5 Chan D W Mak CS Leung T H et al. Down-—regulation of Sox7 is
associated with aberrant activation of Wnt/B-catenin signaling in
endometrial cancer J . Oncotarget 2012 3( 12) : 1546 - 56.

6  Zhao H Ming T Tang S et al. Wnt signaling in colorectal cancer:
Pathogenic role and therapeutic target J . Mol Cancer 2022 21
(1):144.

7 LuMY LiHM Wang X Y et al. TIGAR drives colorectal cancer
ferroptosis resistance through ROS/AMPK/SCD1 pathway J .
Free Radic Biol Med 2022 182:219 -31.

8 WangYC WuDW WuT C et al. Dioscin overcome TKI resist—
ance in EGFR-mutated lung adenocarcinoma cells via down—egula—
tion of tyrosine phosphatase SHP2 expression J . Int J Biol Sci
2018 14( 1) :47 -56.

9  Li X J Goodwin C B Nabinger S C et al. Protein-tyrosine phos—
phatase SHP2 positively regulates macrophage oxidative burst J .
J Biol Chem 2015 290( 7) : 3894 —909.

10 Liu G Yang Z F Sun J et al. The LINCO0152 /miR205-5p/CX~
CLI11 axis in hepatocellular carcinoma cancer-associated fibroblasts
affects cancer cell phenotypes and tumor growth J . Cell Oncol
( Dordr) 2022 45(6) : 1435 —49.

11 Schoenfeld ] D Sibenaller Z A Mapuskar KA et al. O, and H,0,
mediated disruption of Fe metabolism causes the differential sus—

ceptibility of NSCLC and GBM cancer cells to pharmacological a—



Acta Universitatis Medicinalis Anhui 2024 Jul;59(7) ° 1243 -

scorbate J . Cancer Cell 2017 31(4) :487 —500. tical sleeve gastrectomy in obese rats with type2 diabetes J . Exp

12 LiJ Kang Y Wei L et al. Tyrosine phosphatase Shp2 mediates the Ther Med 2022 23(4) :302.
estrogen biological action in breast cancer via interaction with the 15 Barzegar Behrooz A Talaie Z Jusheghani F et al. Wnt and PI3K/
estrogen extranuclear receptor J . PLoS One 2014 9 (7): Akt/mTOR survival pathways as therapeutic targets in glioblastoma
e102847. J .Int J Mol Sei 2022 23( 3) : 1353.

13 Vallée A Lecarpentier Y. Crosstalk between peroxisome prolifera— 16 QuJ LiJ Zhang Y et al. AKRIBI0 promotes breast cancer cell
tor-activated receptor gamma and the canonical WNT/B-catenin proliferation and migration via the PI3K/AKT/NF-«B signaling
pathway in chronic inflammation and oxidative stress during carci— pathway J . Cell Biosci 2021 11( 1) :163.
nogenesis J . Front Immunol 2018 9:745. 17 Miricescu D Totan A Stanescu S II et al. PI3K/AKT/mTOR sig—

14 QiX SunZ Li X et al. SHP2 suppresses fat accumulation in white naling pathway in breast cancer: From molecular landscape to clini—
adipose tissue by activating Wnt/@-catenin signaling following ver— cal aspects J . Int J Mol Sci 2020 22( 1) : 173.

SOX?7 inhibits colorectal cancer proliferation invasion and migration

through the SHP-2/Wnt/pB-catenin/ ROS pathway
Wu Xueliang' > Wang Likun’® Ma Hongqing® Li Shaodong' Liang Yan' Hui Zhilong' Han Lei' Xue Jun'
('Dept of General Surgery *Institute of Cancer *Dept of Ultrasound
The First Affiliated Hospital of Hebei North University Zhangjiakou 075000;
*Dept of Surgery The Fourth Hospital of Hebei Medical University Shijiazhuang 050000)

Abstract Objective To investigate the molecular mechanisms by which SOX7 regulates the SHP2/Wnt/B-cate—
nin/ROS pathway affecting the proliferation invasion and migration of colorectal cancer cells. Methods Twenty
nude mice with subcutaneously transplanted tumor models were randomly divided into four groups: SOX7 NC (n =
5) SOX mimic (n=5) SOX7 NC +PHPSI (n=5) and SOX7 mimic + PHPSI (n =5) to observe tumor growth.
Human colorectal cancer cell line SW480 cells were transfected via lipofection and divided into six groups: SOX7
NC SOX7 mimic SOX7 NC + H,0, SOX7 mimic + H,0, SOX7 NC + PHPS1 and SOX7 mimic + PHPSI. The ex—
pression of SHP2/Wnt/B-catenin/ROS pathway-related proteins in SW480 cells of each group was detected by
Western blot. The invasion and migration capabilities of SW480 cells were assessed through scratch and Transwell
invasion assays while cell proliferation was evaluated using CCK-8. Results  In vivo experiments demonstrated that
tumors in the SOX7 mimic group were significantly smaller than those in the SOX7 NC group ( P <0.01) . Tumors
treated with PHPS1 intervention exhibited a significant increase in volume. There was no statistical significance in
the difference in tumor volume between the SOX7 mimic + PHPSI group and the SOX7 NC + PHPS1 group. In vitro
experiments revealed that SOX7 mimic inhibited the expression of Wnt B-catenin NOX2 NOX4 PI3K P-PI3K
AKT P-AKT proteins ( P <0.01) and promoted the expression of p-SHP2 protein ( P <0.01) . The addition of
hydrogen peroxide and SHP2 inhibitor reversed the effects of SOX7 on SW480 cells ( P <0.05) and significantly
promoted the expression levels of Wnt B-eatenin NOX2 NOX4 PI3K P-PI3K AKT P-AKT proteins with no sig—
nificant difference while significantly reducing the expression levels of SHP2 p-SHP-2 proteins with no significant
difference. PHPSI inhibited the expression of SHP2 p-SHP-2 proteins ( P <0. 05) and upregulated the expression
of Wnt B-catenin NOX2 NOX4 PI3K P-PI3K AKT P-AKT proteins ( P <0. 05) . Scratch Transwell invasion and
migration assays and CCK-8 experiments indicated that SOX7 suppressed the migration invasion and proliferation
of SW480 cells through oxidative stress and the SHP2 pathway ( P <0.01) while H,0, and PHPSI intervention
promoted the migration invasion and proliferation of SW480 cells ( P <0.05) . Conclusion SOX7 can suppress
the proliferation invasion and migration of colorectal cancer by targeting the SHP-2/Wnt/B-catenin/ROS pathway.
Key words colorectal cancer; SOX7; ROS; SHP2; Wnt/B-eatenin; proliferation; invasion; migration



