FED 2025F 47 $56% B T7H  Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 7 2427 -

* BB/ EIGIEEF -
ETMEMIEE R L IRA MR FEH Ie iR SEREEME

HFe?, REM, A2, KILA LY, BERLY
1. ZRPERAGRFEAF, 2/ G 230012

2. BEERRYLYE, B 200433

3. JUHRARERZFEL R, TR M 510006

# E. BR @EdEEINSSERIEMHES S, SBORMPUEE $E R (pancreatic ductal adenocarcinoma, PDAC) H
SRSy, FEPN PR A . E R AILEUREN PDAC Rk il BE FAG 2 A SN DG SCHR, it SR AR R
EEHEM (single sample gene set enrichment analysis, ssGSEA) J7iEIGIEHIRENIER, THEIRS)FREH 2 8] i KIEE D&
(largest connected component, LCC) FEHJEEFIE M4, iz I X454 I B i A o 2535 PR 0 B8 )L 5 00 I 8 FE 2 N R B B
JoR -2 JOAH EL AR FH PR 24 v f P B TN YR T I8 77, R TR 20 M o AT SR AR BOHIE . 25 R ssGSEA 73 #T 7R, PDAC
IR EE R TER AN E B/ BE R TIERA (P<0.001). LCC AR, IXSIZERFERL T &5 B WA BB (P=
0.021), I2 F P £ 41 1 15 o0t v 235 PE RO HEAT DU %, IRt BR T 23T Te WIS TEMIPT PDAC EIEZ5Y) . #E—P st
ISUGUER M, EABRAE PANC-1 AL\ R S5 MIA PaCa-2 4fiurh, Mk 7RI Ic 7F 8.5~9.5 umol/L ¥ K 2 2 41
iR R 3 . R AR TE R (P<<0.05), FFFESAIMRMT.. GSEA BEHENMTEIR, B PIET-1 (hypoxia-inducible
factor-1, HIF-1) {2 5@ IE M 23 i (normalized enrichment score, NES=-0.83), A& E/SH#E/~ HIFIA ERIES54EF
HIE AR . KEGG &£ M otk 721 o ZEEE T2 RIE M E BB (mitogen-activated protein kinase, MAPK)
AR VIEE-3-¥2 344 (phosphatidylinositol-3-hydroxykinase, PI3K) -2 ¥ B (protein kinase B, Akt) I W 4K K+
(vascular endothelial growth factor, VEGF) {5 5@ . i€ T MWELEEEE, 1BH T P 2505 s @ 2o 5k
B, RCUIR AN H UK 2 I 9 PDAC W TEIRIT 2, AP R IRAL T H 8.

KPR WIS WU kT 28 lo; RIRSENE: WIER

HRESES: TP18; R285 XERFRERS: A XERS: 0253 - 2670(2025)07 - 2427 - 14

DOI: 10.7501/j.issn.0253-2670.2025.07.018

Identification of anti-pancreatic ductal adenocarcinoma activity of momordin Ic
based on network proximity algorithm
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Abstract: Objective Efficient identification of active ingredients from traditional Chinese medicine (TCM) with anti-pancreatic
ductal adenocarcinoma (PDAC) properties is achieved through a combination of algorithm identification and experimental validation,
followed by an evaluation of their antitumor activity. Methods PDAC expression profile data from public databases and relevant
literature were analyzed. Single sample gene set enrichment analysis (ssGSEA) was used to validate PDAC driver genes. The largest
connected component (LCC) of driver genes was calculated, and a disease network was constructed. A network proximity algorithm
was applied to quantify the distance between TCM active ingredient targets and the disease network within the human protein-protein

interaction network, predicting their therapeutic potential. Candidate TCM active ingredients were experimentally validated. Results
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The ssGSEA analysis revealed that the enrichment scores of PDAC driver genes were significantly higher in the tumor group than in
the normal group (P < 0.001). LCC analysis indicated that the driver genes formed a tightly connected interaction module (P = 0.021).
Using the network proximity algorithm to rapidly screen the active components of TCM, momordin Ic was identified as a potential
anti-PDAC candidate drug. Further experimental validation demonstrated that momordin Ic significantly inhibited tumor cell
proliferation, migration, and colony formation in PANC-1 and MIA PaCa-2 cells at concentrations of 8.5—9.5 umol/L (P < 0.05) and
induced apoptosis. GSEA enrichment analysis showed that the hypoxia-inducible factor-1 (HIF-1) signaling pathway activity was
significantly downregulated (normalized enrichment score, NES = —0.83). Survival analysis revealed a negative correlation between
high HIF1A expression and survival period. KEGG enrichment analysis indicated that momordin Ic primarily affected the MAPK,
PI3K-Akt, and VEGEF signaling pathways. Conclusion This study proposes an efficient strategy for identifying active ingredients in
traditional Chinese medicine based on a network proximity algorithm, successfully identifying momordin Ic as a potential therapeutic

agent for PDAC, offering new insights for TCM drug development.
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Fig. 1 Overall research process
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Table 1 PDAC expression profile data
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Table 2 Summary of PDAC driver genes
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i i
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Fig. 3 Analysis of disease modules
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Fig. 4 Efficient identification of active ingredients in traditional Chinese medicine based on network proximity algorithm
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Fig. 5 Effect of momordin Ic on cancer cell proliferation and colony formation
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Fig. 8 Mechanism of momordin Ic against pancreatic ductal adenocarcinoma
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