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Prediction of drug candidates for the treatment of advanced lung adenocarcinoma based on

network target convergence algorithm

LIU Xi, GUAN Shuang, YU Chengcheng, WANG Zhong
Institute of Basic Research in Clinical Medicine, China Academy of Chinese Medical Sciences, Beijing 100700, China

Abstract: Objective To identify the convergent gene sets in the regulatory network of advanced lung adenocarcinoma, and
predict drug candidates for the treatment of advanced lung adenocarcinoma using connectivity map (CMap). Methods The
TCGA database was used to search for the transcriptome and clinical data of lung adenocarcinoma, and R4.0.3 software to
screen the differential genes of early- and advanced-stage patients, and Kaplan-Meier and log-rank tests to identify prognostic
genes. The enrichment analysis of prognostic genes was carried out in DAVID and KEGG databases. The differential
prognostic gene regulatory network was constructed based on the background network, and the collective influence algorithm
was employed to calculate the convergent gene set which was then imported into CMap to obtain drug candidates for the
treatment of advanced lung adenocarcinoma. Further investigation and analysis were conducted on the drug candidates.
Results A total of 3 409 differentially expressed genes were obtained, with 1 981 genes significantly associated with survival.
Enrichment analysis showed that prognostic genes were mainly related to biological processes such as cell division,
chromosome segregation, mitotic cell cycle, DNA replication, B-cell activation, T-cell activation, etc. The collective
influence method identified 96 convergent prognostic genes in advanced lung adenocarcinoma. The top 20 candidate
compounds were obtained through CMap linkage map calculation, of which thapsigargin and nutlin-3 had been proven to
have potential therapeutic effects on advanced lung adenocarcinoma through literature review. Conclusion The study
leverages bioinformatics, network target convergence algorithm and CMap database to explore drugs with therapeutic effects
on advanced lung adenocarcinoma, which opens up new ways and ideas for discovering candidate therapeutic targets and
drugs for diseases.
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Figure 1 Volcano and heat map analysis of differentially expressed genes between early— and advanced—stage lung adenocarcinoma
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Figure 2 GO and KEGG pathway enrichment analysis of prognostic genes in lung adenocarcinoma
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Figure 3 Differentially expressed prognostic gene regulatory network in lung adenocarcinoma (yellow nodes are the set of convergent genes)
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Table 2 Twenty most negatively correlated small molecule drugs screened for association by CMap database

1 thapsigargin 0.04 PC3 -0.8507 ATPase inhibitor

2 Redwss  am MCRIOA 0805 MECEbier
3 MGCD-265 10 HUVEC -0.8420 VEGFR inhibitor

4 smmb 10 M 0695 FLTS nhibiedT inhbitosPDGRR nibiorRET nbitor VEGFR nbtor
5 C-646 10 HUVEC -0.8398 Histone acetyltransferase inhibitor

o | v mmwlamel e
7 rociletinib 10 A375 -0.8389 EGFR inhibitor

e 10 MCFIOA 08355 NPKBimhbiorCytokine producton nhibiorpS? civator
9 nutlin-3 10 A549 -0.8358 MDM inhibitor

L A
11 PD-184352 10 MOA -0.8313 MEK inhibitor

T AZDSBL o Ask0®IL EGRRmbir
13 fingolimod 10 HCC515 -0.8307 Immunosuppressant|Sphingosine 1 phosphate receptor agonist

e o220 TMDS es0s  BTKmber
15 nutlin-3 10 HEPG2 -0.8290 MDM inhibitor

6 BMsTMT 10 HDS emes  ORLmer
17 palbociclib 222 THP1 -0.8247 CDK inhibitor

8 eeposde 222 HUVEC 082

Glutathione transferase inhibitor|Aldose reductase inhibitor|Beta secretase
19 ellagic-acid 10 HCT116 -0.823 1 inhibitor HCV inhibitor|HIV inhibitor|Quorum sensing signaling

modulator|Reverse transcriitase inhibitor

a:thapsigargin fHXER b:nutlin-3 %X EH
4 LEMERXER

Figure 4 Compounds and related proteins
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