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Fig.1 The effect of radiotherapy on the expression of

age-related biomarkers in pancreatic cancer cells

A: Detection of aging-associated proteins; B: B-Galactosidase staining x 10; C: Quantification of

B-Gal-positive cells; D: Immunofluorescence staining images of P16 x40; E: Quantification of P16—

positive cells; F: Immunofluorescence staining images of P21 x40; G: Quantification of P21-positive

cells; **P<0.01 ***P<0.001 vs Curl group.
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2
Fig.2 Detection of radiotherapy resistance in senescent cells
A: B-Galactosidase staining x 10; B: Quantification of B-Gal-positive cells; C: Detection of apoptosis—related proteins in cell treated radiotherapy
with or without alisertib; D: Cell viability assay; E: Tumor presentation( n =3) ; F: Tumor volume statistical plot; G: Detection of apoptosis-related pro—
teins in mouse tumor tissues after different treatments; H: Quantification of Bax protein; I: Quantification of Bel2 protein; J: Quantification of Cleaved—

caspase3 protein; © P <0.05 **P<0.01 ***P<0.001 ****P<0.000 1 vs Ctrl group; *P <0.05 *P <0.01 **P <0.001 vs RT group.
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Fig.3 The effect of metformin on inhibiting senescent pancreatic

cancer cells and enhancing radiosensitivity

A: B-Galactosidase staining x 10; B: Quantification of B-Gal-positive cells; C: Detection of

aging-associated proteins; D: Immunofluorescence staining images of P16 x40; E: Quantification

of P16-positive cells; F:

Immunofluorescence staining images of P21

x 40; G: Quantification of

P21-positive cells; H: Live/dead cell staining x20; I: Detection of cell colony formation; J: Cell

viability assay; ** P <0.01 ***P<0.001 ****P<0.000 1 us RT group.
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Fig.4 Regulatory mechanism of the PERK/P-eIF2/ATF4 pathway in metformin-mediated inhibition of tumor cell senescence
A: Detection of signaling pathway-related proteins treated radiotherapy with or without metformin; B: B-Galactosidase staining x 10; C: Quantifica—
tion of B-Gal-positive cells; D: Detection of signaling pathway and aging—related proteins in cell treated radiotherapy with or without GSK; E: Detection
of signaling pathway and aging-related proteins in cell treated treated MK28 with or without metformin; *** P <0. 001
group.

FEEFP <0.000 1 vs RT
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5
Fig.5 Metformin reduced senescent tumor cells and sensitized radiotherapy in vivo
A: Tumor presentation( n =4) ; B: Tumor volume statistical plot; C: Immunofluorescence staining images x 10; D: Quantification of P21-positive
areas; E: Detection of signaling pathway and aging-related proteins; F: Immunohistochemical images x 10; “ P <0.05 *** P <0.001 s Ctrl group;
#P<0.05 " P <0.001 vs RT group.
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Mechanistic study of metformin—-mediated modulation of cellular

senescence and radiosensitivity in pancreatic cancer
Xu Wenjin' Xie Yuxin' Lin Xinyue' Wang Xin' Jiang Wei' Wei Shijie® Liu Qiang’ Liao Xiang’
(' Dept of Medical Imaging *Dept of Medical Laboratory The Affiliated Hospital of Jiangsu University ~Zhenjiang
212001; *Dept of Medical Imaging The Affiliated Jiangyin Hospital of Nantong University Jiangyin —214400)

Abstract Objective To study the effect of metformin sensitizing pancreatic cancer cells with radiotherapy with a
focus on elucidating the underlying mechanisms of radiotherapy resistance. In particular the role of the PERK/P-
elF2/ATF4 signaling pathway in mediating these effects was preliminarily explored. Methods Pancreatic cancer
cell lines ( PANCH and PANC-2) were categorized into control radiotherapy and drug treatment groups. Follow—
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ing the respective treatments cell proliferation inhibition was assessed using the CCK-8 assay colony formation as—
says and cell death staining. Senescence was quantified by B-galactosidase ( SA8-Gal) staining. The expression
of cell cycle regulators ( P21 P16 ~y-H2AX) apoptosis markers ( Bax Bcl2 Cleaved caspase-3) and path—
way-related proteins ( PERK P-eIF2 ATF4) was evaluated by Western blot and immunofluorescence. To further
investigate the role of the PERK/P-elF2/ATF4 axis in metformin-mediated modulation of pancreatic cancer cell se—
nescence and radiosensitization selective inhibitors ( GSK2606414) and agonists ( MK28) of PERK were em—
ployed. Results Radiotherapy markedly upregulated senescence-associated markers ( P21 P16 ~y-H2AX and B-
galactosidase activity) in pancreatic cancer cells. Senescent cells exhibited enhanced proliferative activity and in—
creased tumor volume both in vitro and in vivo. Metformin mitigated radiotherapy-induced senescence by reducing
the expression of senescence markers and significantly suppressing the clonogenic and proliferative capacity of trea—
ted cells. Mechanistically radiotherapy activated the PERK signaling pathway leading to increased expression of
PERK P-elF2 and ATF4 thereby driving cellular senescence. Pharmacological inhibition of PERK reduced B-
galactosidase activity while PERK activation further promoted the expression of senescence-associated proteins—an
effect that was reversed by metformin. Conclusion Metformin inhibits the activation of the PERK/P-elF2/ATF4
signaling pathway in pancreatic cancer cells following radiotherapy thereby delaying cellular senescence and reduc—
ing the associated radiotherapy resistance of senescent cells. This modulation contributes to the sensitization of pan—
creatic cancer cells to radiotherapy.

Key words metformin; pancreatic carcinoma; radioresistance; cellular senescence; PERK inhibitor; PERK/P-
elk2 /ATF4 signaling pathway
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NF«B p65 IkBa p-NF«B p65 p-kBa protein expression. Results Compared with the control group mice in
the model group exhibited significant reductions in body weight elevated DAI scores shortened small intestinal
length increased histopathological scores marked downregulation of ZO- and Occludin expression and elevated
levels of inflammatory cytokines TNF-« and IL-6. Additionally protein expression levels of TLR4 MyD88 p-NF-
kB p65 and pdkBa were significantly upregulated ( all P <0.01). In contrast mice in ATPS-reated groups
showed dose-dependent improvements attenuated weight loss reduced DAL scores restored intestinal length de-
creased histopathological scores upregulated ZO- and Occludin expression reduced TNF-a and IL-6 levels and
downregulated TLR4 MyD88 p-NF-«B p65 and pdkBa protein expression ( all P <0.01) . Conclusion ATPS
alleviates S+ U-induced CIM by inhibiting the TLR4 /MyD88 /NF—«B signaling pathway.

Key words armillariella tabescens mycelia polysaccharides; TLR4/MyD88/NF-«B signaling pathway; chemo—
therapy-induced intestinal mucositis; SHluorouracil; tight junction protein; intestinal barrier function
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