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Abstract

Key words

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 umol/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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1.1.1 %% E 5 %4 GeneCards L5 B (hitps://
www.genecards.org) 5 OMIM Z 4l )2 (https://www.omim.
org) ; PharmGkb (4l %  (https://www.pharmgkb.org) ;
ChEMBL %t ¥ % (https://www. ebi. ac. uk/chembl) ;
STRING %4} % (hitps://string—db.org) ; Uniprot ¥
& (https://www.uniprot.org) ; ETCM %8 #% & (hup:/
www. temip. cn/ETCM/index. php/Home/Index ) ;  PubChem
B¥E%  (hitps://pubchem.ncbi.nlm.nih.gov) ; Swiss Target
Prediction %0 4 /%2 (https://www. swisstargetprediction.
ch) ; Cytoscape 3.10.0 A, R432 % A4 ; AutoDock
Vina v1.1.2 54 ; Pymol v2.3.4 5k 1F .
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Ty BE 1§ A5 {L FE 450 nm 3 K T 90 2 45 FL WG B (E
(OD,5y) , PATTAR AN [F] 25 4 S AN [R) e B X TPC-1 41 Jfd
W 1 EZ o ] GraphPad Prism 9.0 4K 4 22 il 5]
RN e, AR BOm SN E (1C,,) M 20%
PR EE (1) o
1.2.7 AR e KA s i 8 = B BE KW
TPC-1 40 M, DL 45 FL 5 x 104> 40 g (1% %5 B 45 Fb T
AL, WENSE4. A PI4l. P Annexin V4]
DLt b A S Al S a2 . A RE SR 24 h s,
Y0 i %% B 293K B 40% , B 5 O B R i B R L 7
b g A AN A AR R TC e R AT AR R
ks RiFE 48 hJm, WA A aif (46 K 3R
JE o By BT A RE R W RE A0 ), A propidium
iodide (PI) #l Annexin V BEATYe (0, i J5 i 1 37 20
20 ASCAGE 0 4% 4 40 R A R T OO I B4 AR I B R
W T
1.3 FitZ4E

It A3 S 5 ok 57 EE 2 3 YR . fifi H GraphPad Prism
9.0 AT G i, Z AL BRI Ry
225081, PRALI LR e 56 . P<0.05 N 2R A
Gt E X

2 # B
2.1 HHIFEHERES PTC £ HE A IREL
FIH GeneCards . OMIM Fl PharmGkb 3% J5E 46 2%
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Figure 2 PPI network construction and screening of core targets
genes by topological analysis

BE I 105 AV AEZ5 W HE 13, AT Uniprot Z 408 22 K 4
SRR ZFRHATS 540 5 A Venny F 515 24t
WH J 5 PTC MG HE g 484> (181 1)
2.2 PPIM%& 5 Hriniz 8 3R AN

FE T 2.1 ARG 4 W5 B 5 -PTC A A5 )
STRING % 4i% J& 44 & PPT () 2%, Jf: Fi| Cytoscape 17
T, &E8 REETHINH, AR 3 Degree .
EPC. MCC il MNC 53 0 v 45 th 4 MZ 0 S . 3%
AGHE-2 (PTGS2) . Wi -G mUBHEE 38 (GSK3B) .
M EZ R (AR) . 2 EZMKE (PGR) ([52),
2.3 GOKKEGGHEBEENH

W B BT PTC Y T 7R A FHAE A GO M KEGG
ST 3 TR, S5SNI VAR
FEAEY LR (BP) 5 95 K | M 40 M 396 7
BERR AL e M T & i dl Sy (CcC) EEH 4
5 20 M 5 R ) A S5 A8 s T I EE (MF) 555t
7 10 245 4 ik 0 S i 35 OCHK ;. KEGG & 4 3 fi 2 %
F0 45 PI3K-Akt {5 53 1% . miRNA 7R 24 . KR
rh Y AR A5 R DG I

57 48 4 044

E1 HiFREESPTCHERS (LERREHER, K&
KR PTC)
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Figure 3 GO and KEGG enrichment analyses of potential targets of oyster glycogen against PTC
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Figure 4 Molecular docking between oyster glycogen and core targets
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Figure 5 Concentration-response curves of oyster glycogen on TPC-1 cell viability
F1 HUFHEREALE TPC-1 4R EEEH IC, 5IC,E (pmol/L)
Table 1 IC,, and IC,, values of oyster glycogen in TPC-1 cells at different treatment durations (umol/L)
48 h 72 h
Eit7)
IC,, 1C,, ICs,
A 37.7 233.6 153 83.2
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Figure 6 Flow cytometric analysis of apoptosis in TPC-1 cells
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