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Comparative Genetic Analysis Between Lung Cancer Patients
and Non-Lung Cancer Individuals Using 188-Gene Profiling

Through Next-Generation Sequencing (NGS).
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Abstract

Lung cancer remains one of the leading causes of cancer-related mortality
worldwide and is strongly associated with multiple genetic alterations. This study
aimed to compare gene mutation profiles between lung cancer patients and non-
cancer individuals using a 188-gene panel analyzed by Next-Generation Sequencing
(NGS), in order to identify genes significantly associated with lung carcinogenesis and
evaluate their potential clinical utility in precision medicine. A case-control study
design was conducted, including 50 participants: 25 lung cancer patients and 25 non-
cancer controls. DNA was extracted from tissue samples and subjected to targeted
NGS analysis covering 188 cancer-related genes. Mutation frequencies were compared
between groups using the Chi-square test or Fisher’s exact test as appropriate. Odds
ratios (ORs) and 95% confidence intervals (95% Cls) were calculated to assess the
strength of associations. The findings revealed that several genes exhibited statistically
significant differences in mutation frequencies between the two groups. Notably, TP53
and EGFR demonstrated strong associations with lung cancer (p < 0.001) and high OR
values, highlighting the critical roles of disrupted cell-cycle regulation and aberrant
growth signaling pathways in lung carcinogenesis. Mutations in KRAS and MYC further
supported their functions as oncogenic drivers promoting uncontrolled cellular
proliferation. Alterations in cell cycle-related genes, including CCND1, CDK4, CDK6, and
CDKN2A, also showed significant or borderline significant associations. However, wide
confidence intervals observed in some genes suggest limited precision of the effect
estimates, likely due to the relatively small sample size. In contrast, genes such as
PIK3CA, AXL, BRCA1, and ATM did not show statistically significant differences between
groups, possibly reflecting lower mutation frequencies or limited roles in this study
population. Genetic Biomarkers can indicated for screening diagnosis and precision

medicine guidelines development in Thai population are EGFR, KRAS, MET, CCND1,



CDKN2A, CDK4, CDK6, MYC kg TP53. In conclusion, comprehensive multi-gene analysis
using NGS effectively identified distinct mutation patterns associated with lung cancer
in the studied population. Despite the limitation of a modest sample size, these
findings provide valuable baseline data supporting the integration of genomic profiling
into cancer diagnosis, risk assessment, and personalized therapeutic strategies in the

context of precision oncology.
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