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Fig. 1 Identification of differentially expressed genes in lung adenocarcinoma tissues and chemoresistant cells

A: Volcano plot reflecting differentially expressed genes in GSE77209 (H1355; left and H1299 : right) ; B: 281 up-regulated and 340 down-regula-

ted genes in both H1355 and H1299 resistance cells in GSE77209; C: Volcano plot reflecting differentially expressed genes in normal lung tissues and

lung adenocarcinoma tissues in GSE32863; D: 28 up-regulated and 49 down-regulated genes in both GSE77209 and GSE32863 date sets; E: Heat maps

showing 77 different expressed genes from GSE77209 and GSE32863 date sets.
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member 20A ,KIF20A) {4 & H B 2B IIb ( tubulin
beta 2B class IIb, TUBB2B) \ WIL&F J5i & A 335 51 1
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Fig.2 GO analysis and Reactome gene sets analysis of differentially expressed genes

A - D: Biological process, cellular location analysis, molecular function and Reactome gene sets analysis of 77 differentially expressed genes.
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Fig. 3 PPI network construction and key genes screening in differentially expressed genes

A PPI network of 77 differentially expressed genes; B: GO analysis of MCODE genes; C — E: Correlation heat map of drug-resistant core genes in

TCGA LUAD dataset, GSE32863 dataset and GSE77209 dataset; Red squares: significant positive correlation; Blue squares: significant negative correla-

tion; White squares: no significant correlation; The number in the square is the R value.
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Fig. 4 UBE2T, KIF20A, KIAA0101, PTTG1 and NEK2 were highly expressed in lung adenocarcinoma
and significantly correlated with poor patient prognosis
A The expression of UBE2T, KIF20A, KIAA0101, PTTG1 and NEK2 in TCGA LUAD dataset ; B: The expression of UBE2T, KIF20A, KI-
AA0101, PTTGI1 and NEK2 in GSE32863 dataset; C: Kaplan-Meier curves and log-rank test of UBE2T, KIF20A, KIAA0101, PTTG1 and NEK2 in TC-
GA LUAD dataset; D,E: The expression of KIF20A and PTTGI proteins in lung adenocarcinoma and normal lung tissues, immunohistochemical staining

x100; N: normal tissue; LUAD: lung adenocarcinoma; * P <0. 05 vs normal tissue.

HEFIR https://www. cnki. net
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Coefficients: Estimate std. ~ Error t value Pr(>lt]) Coefficients: Estimate std. ~ Error t value Pr(>t])
(Intercept) 7.479 29 0.62797 11.910 <2e-16 (Intercept) 8.016 21 0.65516 12.236 <2e-16
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Fig. 5 Correlation of PTTG1/UBE2T and drug response
A Correlation of PTTG1/UBE2T with the paclitaxel response in lung cancer cell lines; B: Correlation of PTTG1/UBE2T with the docetaxel response
in lung cancer cell lines; C - F; Cluster image map of the multivariate analysis of dabrafenib (C), CI-1040 (D) and RDEA119 (remifatinib, E,F) re-
sponse predicted by the expression of PTTG1 and UBE2T in lung cancer cell lines from the CellMinerCDB database.
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Fig. 6 PTTGI1 and UBE2T expression levels were significantly higher in docetaxel resistant cells
A IC, of resistant cells/parental cells ( AS49-TXR /A549, H358-TXR /H358) to docetaxel for 72 hours; B: The expression of PTTG1 and
UBE2T in parental and docetaxel resistant cells; * P <0.05 vs A549 group; *P <0. 05 vs H358 group.
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Screening and validation of chemoresistance marker in lung

adenocarcinoma based on gene expression profile
Wei Handong', Chen Shuxing’, Liu Linting’, Jing Zihan’, Yang Yiting', Song Qiong',
Wang Wenchu', Zou Chunlin', Wang Lihui'
(' Center for Translational Medicine, Key Laboratory of Longevity and Aging-Related Diseases, Ministry
of Education, Institute of Neuroscience and Guangxi Key Laboratory of Brain Science, School of Basic Medical
Sciences, Guangxi Medical University, Nanning 530021 ; *The First Clinical Medical College, Guangxi
Medical University, Nanning 530021 ;’Life Science Institute, Guangxi Medical University, Nanning 530021)

Abstract Objective To discover molecular markers associated with lung adenocarcinoma diagnosis/prognosis and
drug resistance through screening of differentially expressed genes based on published chip data in gene expression
databases using bioinformatics methods. Methods Comprehensive analysis was performed in available mRNA mi-
croarray datasets including lung adenocarcinoma tissues dataset GSE32863 and lung adenocarcinoma taxane-platin
resistance dataset GSE77209 from the gene expression omnibus ( GEO) database. Gene ontology enrichment analy-
sis, gene pathway enrichment analysis and protein interaction network analysis were performed based on significant-
ly correlated genes. The expression level of genes was validated in the cancer genome atlas (TCGA) dataset. Sur-
vival differences were assessed by the log-rank test in TCGA lung adenocarcinoma dataset. Based on the publica-
tions genomics of drug sensitivity in cancer (GDSC) database in CellMiner cross database ( CellMiner CDB) , Pear-
son correlation analysis was used to analyze the correlation between differentially expressed genes and the half-maxi-
mal inhibitory concentration (IC,,) of anticancer drugs. Results There were a total of 77 genes which had a dif-
ferent expression in resistance lung adenocarcinoma cells and lung adenocarcinoma cancer tissues. The functional
enrichment analysis showed that these co-different expression genes were mainly enriched in microtubule, extracel-
lular exosome, cell cycle and signaling by nuclear receptors. Protein-protein interactions ( PPI) network screened 6
most connected genes as molecular complex (MCODE). Among the MCODE, overexpressed ubiquitin conjugating
enzyme E2 T (UBE2T) , kinesin family member 20A ( KIF20A ) , PCNA clamp associated factor ( KIAAOQ101) , pi-
tuitary tumor-transforming gene 1 (PTTG1) and NIMA related kinase 2 (NEK2) were associated with poor out-
comes. Survival analysis results showed that these five genes were upregulated in lung adenocarcinoma tissues and
drug-resistant cells and were significantly associated with poor prognosis in lung adenocarcinoma patients. Drug sen-

sitivity analysis results suggested that high expression of PTTG1 and UBE2T was significantly associated with sensi-
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tivity to multiple anticancer drugs, including paclitaxel and docetaxel. RT-PCR validation showed that PTTG1 and
UBE2T were highly expressed in docetaxel-resistant cells AS49-TXR and H358-TXR. Conclusion PTTG1 and
UBE2T holds the potential to be chemoresistance markers in lung adenocarcinoma.

Key words non small cell lung cancer; lung adenocarcinoma; bioinformatics analysis; differentially expressed
genes; molecular markers; chemoresistance
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