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Abstract
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Background and Aims: Papillary thyroid carcinoma (PTC) is the most common type of thyroid
malignancy. Despite favorable outcomes in most patients, recurrence, metastasis, and radioiodine-
refractory disease remain important clinical challenges. Glycogen, a major bioactive component derived
from oyster, has demonstrated antitumor activity; however, its effects and underlying mechanisms in
PTC remain unclear. This study aimed to investigate the potential anti-PTC mechanisms of oyster
glycogen through network pharmacology, molecular docking, and in vitro experiments.

Methods: Potential targets of oyster glycogen were predicted using the ChEMBL, ETCM, and
SwissTargetPrediction databases, while PTC-related targets were collected from the GeneCards, OMIM,
and PharmGKB databases. Common targets were identified and subjected to protein-protein interaction
(PPI) network construction, Gene Ontology (GO), and Kyoto Encyclopedia of Genes and Genomes
(KEGQG) enrichment analyses. Core targets were screened and further validated by molecular docking
using AutoDock Vina. TPC-1 cells were treated with different concentrations of oyster glycogen. Cell
viability was evaluated using the CCK-8 assay, and apoptosis was assessed by Annexin V-FITC/PI
staining followed by flow cytometry.

Results: A total of 48 common targets were identified between oyster glycogen and PTC. PPI analysis
revealed PTGS2, GSK3p, AR, and PGR as key targets. GO and KEGG analyses suggested that these
targets were mainly involved in epithelial cell proliferation, transcription factor binding, and the PI3K-
Akt signaling pathway. Molecular docking demonstrated favorable binding affinities between oyster
glycogen and the core targets, with the strongest interaction observed for PTGS2 (-9.1 kcal/mol). CCK-8
assays showed that oyster glycogen inhibited TPC-1 cell viability in a dose- and time-dependent manner,
with IC,, and IC,, values of 37.7 umol/L and 233.6 pmol/L, respectively, at 48 h. Flow cytometric
analysis demonstrated that treatment with 37.7 pmol/L oyster glycogen for 48 h increased the total
apoptosis rate from 0.20% to 18.61% (P<0.01).

Conclusion: Oyster glycogen inhibits the proliferation of PTC cells and promotes apoptosis. These
effects may be associated with PTGS2, GSK3f, and the PI3K-Akt signaling pathway. Further molecular
studies are required to validate the underlying mechanisms.

Thyroid Cancer, Papillary; Oyster Glycogen; Network Pharmacology; Cell Proliferation; Apoptosis
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Figure 5 Concentration-response curves of oyster glycogen on TPC-1 cell viability
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Figure 6 Flow cytometric analysis of apoptosis in TPC-1 cells
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