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Abstract

Key words

Background and Aims: In the influence and regulation of the tumor microenvironment, certain non-
tumor cells play crucial roles in tumor metastasis through exosomes. Studies have indicated that in
pancreatic cancer, a high-glucose microenvironment can promote its invasion and metastasis. The liver,
being a vital organ for glucose metabolism, is also a common site for pancreatic cancer metastasis, yet
the mechanisms underlying pancreatic cancer liver metastasis remain unclear. Therefore, this study was
conducted to investigate the effect of exosomes secreted by liver cells under high-glucose condition on
the invasion and migration of pancreatic cancer cells and the possible mechanism.

Methods: Immortalized liver cells MIHA were cultured in either high-glucose or normal glucose media,
and exosomes were extracted from the supernatant. The exosomes from both medium sources were
identified using transmission electron microscopy, particle size analysis, and Western blot. Exosomes
from both medium sources were labeled with fluorescent dye PKH67 and co-cultured with pancreatic
cancer cells PANC-1 labeled with fluorescent dye DAPI, and then the uptake of exosomes by PANC-1
cells was observed using real-time laser scanning confocal microscopy. PANC-1 cells were co-cultured
with exosomes derived from high-glucose medium (high-glucose group) or normal glucose medium
(normal glucose group), with PANC-1 cells cultured without exosomes serving as a negative control
group. Subsequently, wound-healing assay and Transwell assay were performed to assess the migration
and invasion abilities of PANC-1 cells in each group, and Western blot was used to detect the expression
of epithelial-mesenchymal transition (EMT)-related proteins E-cadherin and N-cadherin in PANC-1 cells.
Results: Transmission electron microscopy showed the extraction of numerous spherical vesicles with
lipid bilayer membrane structures from the supernatant of MIHA cells cultured in both media, with
diameters ranging from 40-150 nm. Western blot revealed positive expression of exosome marker
proteins CD9 and CD63 in the extracts. Real-time laser scanning confocal microscopy demonstrated the
uptake of exosomes from both medium sources by PANC-1 cells. Wound-healing assay and Transwell
assay showed that the migration rate, number of migrating cells, and number of invading cells in the
high-glucose group were significantly higher than those in the negative control group (all P<0.05).
Western blot results showed a significant decrease in E-cadherin protein expression and a significant
increase in N-cadherin protein expression in PANC-1 cells in the high-glucose group compared to the
negative control group (all P<0.05). There were no statistically significant differences in all parameters
between the normal glucose group and the negative control group (all P>0.05).

Conclusion: Exosomes derived from hepatocytes under high-glucose environment can promote the
invasion and migration of pancreatic cancer cells, and the mechanism of action may be associated with
regulating the expression of EMT-related proteins in pancreatic cancer cells.

Pancreatic Neoplasms; Tumor Microenvironment; Hyperglycemia; Exosomes; Neoplasm Invasiveness; Epithelial-
Mesenchymal Transition
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0.1% 45 & 5 % W (o [E® dt 50 Solarbio 2% HJ |
G1063), 4% Z R W (v E 4650 Bioshap 4= P B
N H), BL539A) , 10%PAGE #E i B i il 453K 7 &
(hE gAY ELRE A, PG112), 6.
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[ R AR 5 FH RIPA 23 fif 2% b i 24 i v b 1A, 75
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FEHH SN AADR 5 1 CD9 Fil CD63 F3A B
Figure 1 Identification of exosomes from two culture medium sources A: Characterization of exosome morphology with lipid
bilayer structure observed under transmission electron microscopy (scale bar=100 nm); B: Particle size analysis showing
the size range of extracted small vesicles consistent with the range of exosome sizes; C: Western blot results demonstrating
positive expression of exosome marker proteins CD9 and CD63 in extracts from both culture medium sources
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PKH67 DAPI

Merge

E2 PANC-1ZHfaXTIMRMERRI (FEEKXBTRIMDE, EERLERPANC-1 AMZAAME; Merge 4RI HMERE M
R, MR REREAEXSMAMERIEE; b6 R=50 pm)

Figure 2 The uptake of exosomes by panc-1 cells (exosomes labeled in green fluorescence, PANC-1 cell nuclei labeled in blue

fluorescence; Merge represents the overlay of the two previous images, demonstrating the uptake of exosomes by
pancreatic cancer cells; scale bar=50 pm)
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Figure 3 Cell migration rate detection A: Wound-healing assay to detect cell migration rate (x40); B: Comparison of cell
migration rates among different groups
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Figure 4 Cell migration number detection A: Transwell migration assay to detect cell migration number (x100);

B: Comparison of cell migration numbers among different groups
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cell invasion numbers among different group
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Figure 6 Detection of EMT-related proteins
E-cadherin and N-cadherin among different groups
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A: Results of Western blot analysis; B: Comparison of protein expression levels of

A: Western blot £l
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EZH2/PI3K/Akt % 1105 410 1) A /1 248 A Jii Js 1) 5% #8170 A
g5 H b, N8 7T 20 B ke U5 Y Ah AR YAP (F
5 5 1 miRNA $28 B8 40 i v, 3l 9 LATS2
MG 58 YAP 3% PE, DT A2 i B0 9 YAP & (5 5
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