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Sensitivity Analysis of Genes Related to Prognosis of Advanced Non-small Cell Lung Cancer to Cisplatin
and Paclitaxel

MA Shujie!, ZHANG Sina*(1.School of Medicine, Henan Polytechnic University, Jiaozuo 454000, China; 2.Zibo Center for
Disease Control and Prevention, Zibo 255026, China)

ABSTRACT: OBJECTIVE To explore the correlation between the expression of prognostic genes in advanced non-small cell
lung cancer and the sensitivity changes of the paclitaxel and cisplatin of chemotherapy drugs by using bioinformatics methods.
METHODS Download the gene expression profile and corresponding clinical information of non-small cell carcinoma cases
through the the cancer genome atlas. Screen hub gene between normal tissue samples and cancer tissue samples. Weighted gene
co-expression network analysis determined pivot genes related to clinical stage, and univariate Cox analysis determined
differential gene related to prognosis. Download genomics of drug sensitivity in cancer to integrate the expression data of
non-small cell lung cancer cell line and the genetic data of cell line and drug response, to analyze the correlation between the
differential gene expression related to the prognosis and clinical stage of non-small cell lung cancer to the sensitivity of
paclitaxel and cisplatin drugs. RESULTS Four genes were identified to be related to paclitaxel sensitivity reaction; eight genes
were related to cisplatin sensitivity reaction. Changes in the expression levels of SPATS2 and CA3 were correlated with the
sensitivity responses of paclitaxel and cisplatin. Increased expression levels of CA3 increased resistance to paclitaxel and
cisplatin. Increased expression levels of SPATS2 increased sensitivity to paclitaxel and cisplatin. CONCLUSION The
increased expression of CA3 and SPATS2 genes in patients with advanced non-small cell lung cancer have enhanced drug
resistance and increased sensitivity to paclitaxel and cisplatin, respectively.

KEYWORDS: non-small cell lung cancer; prognosis; cisplatin; paclitaxel; sensitivity
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D81, B VR B S A2 BR s 1G n , HLA ™ R A
Z AN RO EL IR 40 e A i 25 1, HAT
PEIRIRAR, FEALTA SR B EEP, Bt
A58 I i 9eg 55 X 41 181335 (the  cancer genome
atlas , TCGA) Fl ¥t %5 24 ¥y B Jk M 36 [H 4 2%
(genomics of drug sensitivity in cancer, GDSC)%(4}i
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CIRYS i Pu 357 Ell oy A S R e <R PR =
K, A g I /D AT i 9 A X 5 A B A
AR 24P, DT v e 200 1) A A A 6
1 #MRF7EE
1.1 TCGA-LUAD %dfz iyt S FnFiiak 2
TCGA-LUAD i H 75 ) RNA-Seq-Counts %%
P LU AR R 1l R {5 BN Genomic Data Commons
Data Portal | #(https://portal.gdc.cancer.gov/projects
/TCGA-LUAD), FJHH edge R GLEFTHEN 22 7 ik
78T, FIH edge R A4 1Y logCPM DI fETT BEF 1A
FEA, Bl logCPM {H>1 B (2 5~6 1~ counts)#IA
FEBHED o N i RAFHE R I 25 R AR ARSI
Il R IHHASERE A, JFOR A ZEAEI TR =30 d 1Y
BHRFEA
1.2 Jiik
121 ZERRKIENEGEE  FH R EFHH
“edgeR” ALIFAT IEH AL HIE SR 1Y) 2 5 3Rk
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Tab. 1 Results of digital compilation of clinical stage
information for LUAD cases

I PR 234 1E R KM I EE L4 i LUAD Wifil(n=482)
Stage 1 1 263

Stage 11 2 115

Stage II1 3 79

Stage IV 4 25
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Fig. 1 Clustering heatmaps for normal tissue samples and
non-small cell lung cancer samples
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Fig. 2 Weighting coefficient B and test of scale-free
network characteristics
Red line in the figure A showed that the correlation coefficient was equal

to 0.90, B=3 was the closest to the red line, and the figure B showed that
the correlation coefficient was equal to 0.91 when f=3.
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Tab.2 Number of genes in each module

[E5R black blue brown green  greenyellow grey

FERECRA 143 626 480 197 90 1

itk magenta  pink red  turquoise  yellow

FERECAS 103 139 183 1166 259

1.04

0.6-

veese e ] | A [
vges i 1] |

B3 ETAEEZREERRENEEREMEORE)
Fig. 3  Gene clustering tree(dendrogram) obtained by
hierarchical clustering based on the difference of adjacent values
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Fig.4 Correlation between gene modules and clinical stage
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®3 HlERa A RABALRE

Tab.3 Hub genes associated with clinical stage

A q i Cor VAL
KIF23 <0.001 0.463 11.344
TPX2 <0.001 0.459 11.203
CEPS5S5 <0.001 0.457 11.159
EXOI <0.001 0.454 11.054
CCNB1 <0.001 0.454 11.054
KIF11 <0.001 0.452 11.006
BUBIB <0.001 0.452 10.997
PLK1 <0.001 0.450 10.942
ARHGAPIIA <0.001 0.449 10915
CCNB2 <0.001 0.449 10913
RRM?2 <0.001 0.449 10.900
CCNA2 <0.001 0.447 10.856
HJURP <0.001 0.446 10.823
NCAPG <0.001 0.441 10.675
CENPA <0.001 0.440 10.630

Ve AURR g RN 15
Note: Show only the top 15 genes with the smallest g-values.
2.4 HRALFEH AT 4G

TCGA 2= 5 5L AT HL N 2 COX 43#T,
LI P<0.01 5k 652 M3, W& 4. IRKS
WE P AR /N Bl A TR BN R, I
PRAT IR, TGRS o 0Bk 51 PR 2 B AH O
(4 F Y b B LS LA T WG G A 5
o 2, Gnifakseix 41 5 A 5 s A, R
WANIZIE T 515 R4 WA OC ) A b & . B
7% & BUIG PR 43 30 A0 9L (. 35 A0 oG i JE ] 6 R A
318 1~, LK 5,

x4 =RALEEHEEF Cox #ME& X
Tab. 4 Results of univariate Cox analysis analysis of
differentially expressed gene

HEA HR Z P
CIQTNF6 1.501 5.659 <0.001
EROIL 1.527 5.399 <0.001
ANLN 1.342 5.391 <0.001
LDHA 1.703 5.233 <0.001
ESYT3 0.776 -5.130 <0.001
PLKI 1370 5.049 <0.001
GNPNATI 1.610 5.038 <0.001
DKK]I 1.131 5.003 <0.001
ARHGAPI11A 1.393 4.930 <0.001
NTSRI 1.143 4,908 <0.001
RHOV 1.207 4.881 <0.001
HMMR 1.348 4.820 <0.001
GAPDH 1.527 4.806 <0.001
ARNTL?2 1.284 4.787 <0.001
RGS20 1.196 4778 <0.001

i AURIR PAEE/NYHT 15 AHER
Note: Show only the top 15 genes with the smallest P—values.
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Fig. 5 Number of common genes associated with prognosis
and clinical stage
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i AURKA, C200rf24, CA3 KPR IR 24
PRl Rk G NG GE , SPATS2 FEFIX A2
()RR Bifi A 2238 B3 N3 8 ;. GPRI115, CA3,
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RS EFERLEMAENEANTEGURE WA KT

Tab.5 Correlation analysis results of gene expression changes on paclitaxel and cisplatin sensitivity

e PR I P S A2 B UL P A S

5t PRI R IR A 3o B SRR R A DG

A Cor ZH P{H R Cor VA Pii
ANXAI -0.813 -3.058 0.002 PA2G4 ~0.555 ~3.679 <0.001
EOMES 0.910 3.014 0.003 SLC2543 -0.513 -3.401 <0.001
MEDI9 -0.792 —2.984 0.003 TACR2 0.511 3.383 <0.001
REXO4 -0.785 -2.959 0.003 LRPPRC -0.508 -3.368 <0.001
ACE 0.887 2.933 0.003 SH3RFI 0.506 3.350 <0.001
CAMSAPI -0.773 2917 0.004 SPATS2 -0.502 -3.328 <0.001
TBRGI ~0.766 -2.892 0.004 CAB39 0.499 3.303 0.001
PIK3CA -0.765 —2.889 0.004 ZNF646 0.496 3.284 0.001
CEPI9 -0.765 —2.889 0.004 STOML?2 ~0.493 ~3.269 0.001
JMY —0.764 —2.885 0.004 FAM7IEI 0.492 3.257 0.001
GEMIN2 -0.759 ~2.868 0.004 Clorfl16 0.487 3.224 0.001
OR2ZI 0.863 2.849 0.004 YESI —0.486 -3.222 0.001
FAM2064 -0.750 -2.836 0.005 SYTL2 0.482 3.191 0.001
ZNF345 ~0.749 -2.832 0.005 LSM144 —0.479 -3.176 0.002
PTPNI3 —0.747 -2.825 0.005 CDH3 0.478 3.164 0.002

e AURIR PAEE/NYHT 15 DHER
Note: Show only the top 15 genes with the smallest P-values.
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Fig. 6 Common genes associated with clinical stage
prognosis-related genes and sensitivity to paclitaxel and
cisplatin
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Fig. 7 Volcano plot of significant association of paclitaxel(left) and cisplatin(right) ICso with gene expression
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Tab. 6 Statistical analysis results of ten genes

-log10(pValue)
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T
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T
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Correlation Coefficient

26 5 PR HAR M AT FE Cox /T 5 MR A R R AR D e o 5K WU R AR S P A
Cor VA q 18 HR VAL P Cor VAI: P1iE Cor VAI: q 8
CA3 -0.192 —-4.237 <0.001 0.899 -2.608 0.009 0.327 2.164 0.030 0.641 2.066 0.039
COLG6A6 —0.182 —-4.016 <0.001 0.884 -3.159 0.002 -0.313 -2.076 0.038 - - -
GAPDH 0.301 6.848 <0.001 1.527 4.806 <0.001 -0.322 -2.136 0.033 - - -
GPRI115 0.154 3.384 0.006 1.107 3.401 <0.001 0.307 2.031 0.042 — — —
MCMS8 0.162 3.556 0.004 1.267 2.686 0.007 —0.345 —2.288 0.022 — — —
METTL7A4 -0.159 -3.493 0.005 0.739 —4.054 <0.001 -0.352 -2.335 0.020 — — -
SLC2A41 0.232 5.173 <0.001 1.270 4.604 <0.001 0.344 2277 0.023 - - -
SPATS2 0.154 3.376 0.006 1.402 2.850 0.004 -0.502 -3.328 <0.001 -0.609 -2.339 0.019
AURKA 0.352 8.155 <0.001 1.269 3.836 <0.001 - - - 0.622 1.999 0.046
C200rf24 0.193 4.279 <0.001 1.292 2.679 0.007 — — S 0.634 2.042 0.045
ﬁ” ?# | %2 PR W R B T i AR R, T
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Fig. 8 Expression of ten genes in different clinical stage
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