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[ Abstract ] Background and purpose: Pancreatic cancer is a highly malignant disease. Most patients are in advanced stage upon
diagnosis. Systemic chemotherapy is an important treatment method, but the chemotherapy drug resistance to tumors brings many
problems to clinical treatment. As a commonly used chemotherapy drug, paclitaxel can induce apoptosis in tumor cells. The FBW7
gene is a tumor suppressor gene, and the loss of its function can lead to tumor occurrence and progression. Research has shown that it
has the effect of promoting tumor cell apoptosis and inhibiting tumor proliferation. In addition, this gene has been proven to promote
apoptosis and ferroptosis, which increase the effect of chemotherapy drugs. Pyroptosis is a programmed cell death mode mediated
by gasdermin (GSDM) protein, and this cell death is often accompanied by inflammatory reactions. This study aimed to investigate
whether FBW7 gene can promote the anti-tumor effect of paclitaxel by increasing pyroptosis. Methods: A PANC-1 cell line
overexpressing FBW7 was constructed using lentivirus transfection. The correlation between FBW7 and GSDME gene expressions
was detected by immunohistochemistry in clinical samples, and the expression levels of mRNA and protein were detected by real-
time fluorescence quantitative polymerase chain reaction (RTFQ-PCR) and Western blot. We observed the morphological changes
of cells treated with paclitaxel under light microscopy. Cell counting kit-8 (CCK-8) was used to detect the effect of paclitaxel on
cell viability, and flow cytometry and lactate dehydrogenase (LDH) release assay were performed to detect the effect of paclitaxel
on cell death. Western blot was used to detect caspase-3 and GSDME activation after paclitaxel treatment. Results: RTFQ-PCR and
Western blot experiments showed that overexpression of FBW7 gene increased the expression of GSDME. Immunohistochemical
staining of pathological sections of clinical patients also showed that the expressions of FBW7 and GSDME genes was positively
correlated in vivo. Flow cytometry and LDH release experiments showed that the level of cell death in pancreatic cancer cell line
PANC-1 overexpressing FBW7 was significantly increased compared with its empty vector (EV) cells after being treated with
paclitaxel. Under light microscopy, it was observed that the number of cells with pyroptosis was significantly higher in PANC-
1 cell lines overexpressing FBW7 than in EV cells. The CCK-8 experiment results showed that the cell viability was significantly
lower in FBW7 overexpressed cell lines than in EV cells after paclitaxel treatment. Western blot experiment results showed that after
pancreatic cancer cell line PANC-1 was treated with paclitaxel, the protein expressions of active-caspase-3 and GSDME-NT in FBW7
overexpression cell lines increased, which proved that they had more obvious activation, indicating that the FBW7 gene can increase
the sensitivity of PANC-1 cells to paclitaxel through caspase-3/GSDME signaling pathway induced cell pyroptosis. Conclusion:
FBWT can increase the sensitivity of pancreatic cancer cells to paclitaxel by increasing the expression of GSDME, which is realized
through caspase-3/GSDME pathway.

[ Key words ] Pancreatic cancer; FBW7; GSDME;, Pyroptosis; Sensitivity
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fluorescent quantitative polymerase chain reaction,
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S%IEE AR TR SR . R AN RIS BE AR K ml A B A
80%MT, AR B IR . BOTEUAE K
WIFPANC-14110, THAL)G R T oL ISR
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GSDMESLNA L4 5 -GATCTCTGAGCAC
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(>75%) o PP BRI 5 FH R4 A L
SRR ST

135 AXmiek

K APCHEIR & 1V il S ke 4 sE T
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Fig. 1 Overexpression of FBW7 gene up-regulates GSDME expression

A: RTFQ-PCR detection result showed that the expression of FBW7 mRNA in cells transfected with overexpressed FBW7 and FBW7T205A
lentiviral vectors was higher than that of empty vectors; B, C: Western blot detection result showed that the level of FBW?7 protein increased in cells
transfected with overexpressed FBW7 and FBW7T205A lentiviral vectors; D: RTFQ-PCR detection result showed that the GSDME mRNA level
increased in PANC-1 cell line overexpressing FBW7. E, F: Western blot detection result showed that the GSDME protein expression in PANC-1 cell
line overexpressing FBW7 was up-regulated. ***: P<<0.01, compared with each other. WT: Wild type. EV: Empty vector.
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Fig. 2 The expression of FBW7 and GSDME genes was positively correlated in tumor tissues of patients

A: Spearman correlation analysis showed a positive correlation between FBW7 and GSDME gene expression in tumor tissues; B: Typical images of
FBW7 and GSDME immunohistochemical staining. IHC: Immunohistochemistry staining detection.
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Fig.3 FBW gene overexpression enhances the sensitivity of PANC-1 cells to paclitaxel chemotherapy

A: The morphology of PANC-1 cells stimulated with or without paclitaxel and its FBW7 overexpressed cell lines were observed under light
microscope; B, C: Flow cytometry was used to detect the proportion of double positive cells of annexin V and PI from PANC-1 cells stimulated with
or without paclitaxel and from its FBW7 overexpressed cells; D: The lactate dehydrogenase released from the membranes of PANC-1 cells and their
FBW7 overexpressed cells stimulated by taxol were detected; E: CCK-8 assay examined the activity of PANC-1 cells and its FBW7 overexpressed
cell lines stimulated by different concentrations of paclitaxel. *: P<<0.05, compared with each other. ***: P<{(.01, compared with each other.



(bP@BAESZ) 2023553355 101

A EV FBW7WT FBW7T205AEV FBW7WT FBW7T205A B

PTX - o +

B
Gsovie pL - - “‘
E
Caspase-3 m
Active-caspase-3 " ‘.ﬂ

Poactin G S G S ——

895
. kokok
% 5 Hokok OEv
= 4 O FBW7 WT
‘B W FBW7 T205A
s 3
a
o 2
2
= 1
Q
~ 0
PTX(+)
C
@n s skok
% 2.0 sk OEv
= O FBW7 WT
i L5 B FBW7 T205A
210
U;
5 0.5
B
~ 0.0
PTX(+)

B4 FBW7EREETcaspase-3/GSDME(E S S8 Bt inPANC-1 4 RaxT £ 42 ER O BURE 14
Fig. 4 The FBW7 gene increases the sensitivity of PANC-1 cells to paclitaxel through the caspase-3/GSDME pathway

A, B, C: The expression levels of GSDME-NT and active-caspase-3 proteins were detected by Western blot after PANC-1 and its FBW7
overexpressed cell lines were stimulated with or without paclitaxel. ***: P<<0.01, compared with each other.
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Fig.5 Schematic diagram of caspase-3/GSDME signal transduction pathway
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