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Investigation of molecular signature involved in therapy-resistant small cell
lung cancer based on understanding of functional RNA sequencing data
integration.
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Small cell lung cancer (SCLC) has an extremely poor prognosis. Elucidating
the molecular mechanisms that cause treatment resistance, recurrence, and distant metastasis may
lead to the development of therapy. In this study, the molecular signature of SCLC specimens after
treatment failure was generated using next generation sequencing (NGS) and microarray. In this
profiles, Aberrant expression of MCM2, MCM4, MCM6, and MCM7 were detected in SCLC clinical specimens

after treatment failure. Functional analysis revealed that these genes are oncogenes and alter
sensitivity to anticancer drugs (cisplatin).
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Table 1. Clinical features of the SCLC patients.
No. Sex Age BI T N M  Stage Therapy Remarks
1 M &7 1440 4 2 1b v Platinum based Microarray exprgss}on analysis
chemotherapy IHC staining
5 M 78 1180 2b 2 1b v Platinum based Microarray exprgssﬂion analysis
chemotherapy IHC staining
Platinum based Microarray expression analysis
2 B & 40 28 & 1 e chemotherapy IHC staining

IHC: immunohistochemistry, BI: Brinkman index.



Table 2. Site of sample collection for microarray expression analysis.

A. Cancer Tissues n=8
Sample Name Tissue Case No.
SCLC-Pri-1 Primary lesion 2
SCLC-Pri-2 Primary lesion 3
SCLC-Meta-1 Lesser curvature lymph node metastasis 1
SCLC-Meta-2 Mediastinal lymph node metastasis 1
SCLC-Meta-3 Para-aortic lymph node metastasis 1
SCLC-Meta-4 Right hilar lymph node metastasis 2
SCLC-Meta-5 Liver metastasis 1
SCLC-Meta-6 Right intrapulmonary metastasis 3
B. Normal lung tissues n=4
Sample name Tissue case no.
SCLC N-1 Normal lung tissue 1
SCLC N-2 Normal lung tissue 1
SCLC N-3 Normal lung tissue 2
SCLC N-4 Normal lung tissue 3
RNA RNA
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KEGG pathway Cell cycle pathway
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Table 4. Upregulated genes associated with the cell cycle pathway.

Normalized Read Count (Log,)

Logz Normal
(!:: it ens Gene Name Location Fold Lung S.CLC 4
eneID  Symbol Chan: Ti Tissues Value
ge issues
7272 TTK TTK protein kinase 6q14.1 3.67 —0.37 3.30 0.0034
9134 CCNE2 cyclin E2 8q22.1 3.57 0.05 3.62 0.0002
4173 MCM4 minichromosome maintenance complex component 4 8q11.21 3.33 0.20 3.54 0.0004
699 BUB1 budding uninhibited by benzimidazoles 1 homolog 2q13 3.18 -0.25 292 0.0040
701 BUBIB budding uninhibited by benzimidazoles 1 homolog beta 15q15.1 3.08 —0.03 3.05 0.0018
9133 CCNB2 cyclin B2 15q22.2 3.05 0.05 3.10 0.0055
1029 CDKN2A cyclin-dependent kinase inhibitor 2A 9p21.3 3.01 0.24 3.25 0.0047
4171 MCM2 minichromosome maintenance complex component 2 3q21.3 2.96 0.01 297 0.0008
995 CDC25C cell division cycle 25 homolog C 5q31.2 2.87 —0.01 2.87 0.0045
891 CCNB1 cyclin B1 5q13.2 2.82 —0.06 2.76 0.0008
1869 E2F1 E2F transcription factor 1 20q11.22 2.82 —0.30 2.52 0.0100
9700 ESPL1 extra spindle pole bodies homolog 1 12q13.13 270 0.10 2.80 0.0007
8318 CDC45 cell division cycle 45 homolog 22q11.21 2.64 —0.29 234 0.0027
8317 CDC7 cell division cycle 7 homolog 1p22.2 2.62 0.01 263 0.0006
4085 MAD2L1 MAD2 mitotic arrest deficient-like 1 4q27 2.61 -0.19 242 0.0013
898 CCNE1 cyclin E1 19q12 2.61 0.06 2.67 0.0041
1111 CHEK1 CHK1 checkpoint homolog 11q24.2 2.57 0.00 2.57 0.0088
993 CDC25A cell division cycle 25 homolog A 3p21.31 2.50 —0.15 234 0.0044
9232 PTTG1 pituitary tumor-transforming 1 5q33.3 240 0.07 247 0.0030
983 CDK1 cyclin-dependent kinase 1 10q21.2 240 0.05 245 0.0058
10926 DBF4 DBF4 homolog 7q21.12 222 0.06 2.28 0.0002
4176 MCM7 minichromosome maintenance complex component 7 7q22.1 2.20 0.13 233 0.0002
890 CCNA2 cyclin A2 4q27 217 0.03 2.20 0.0141
4175 MCMé6 minichromosome maintenance complex component 6 2q21.3 2.05 -0.11 1.94 0.0002
6502 SKP2 S-phase kinase-associated protein 2 (p45) 5p13.2 2.04 0.23 227 0.0117
5111 PCNA proliferating cell nuclear antigen 20p13 2.04 0.01 2.05 0.0017
5591 PRKDC protein kinase, DNA-activated, catalytic polypeptide 8q11.21 2.01 —-0.03 1.98 0.0071
10744 PTTG2 pituitary tumor-transforming 2 4pl4 2.00 —0.01 1.99 0.0084
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