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4393P Smoking-associated gene expression changes in paired tumor and normal lung specimens 
from resected NSCLC: a TITANIA subset analysis

Characteristics Tumor Paired non-tumor

Patients 23 16

Age, years, median [IQR] 72.0 [70.0, 78.0] 73.5 [71.0, 78.5]

Male 14 (60.9) 9 (56.2)

Female 9 (39.1) 7 (43.8)

Smoker 18 (78.3) 11 (68.8)

Ad 12 (52.2) 8 (50.0)

Sq 10 (43.5) 8 (50.0%)

Tumor Normal
Paired delta

(tumor – normal)
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Smoking classification: smoker (any smoking history) vs never-smoker

Results

• Smoking affects both tumor and surrounding normal lung tissue1, 2.
• Tumor-only comparisons may mix background lung effects with tumor-associated changes3.

Objective: To characterize smoking-associated transcriptomic changes in normal lung, tumor 
tissue, and paired tumor–normal transition.

Background

TITANIA (multi-omics data cancer diagnostics therapies) framework

tumor tissue

paired 
normal tissue

Controlled ischemic time

Cohort: TITANIA prospective multi-omics study (National Cancer Center Hospital East, IRB 2020-079) 
Differential expression: DESeq2-normalized expression compared between smokers and never-smokers
Directional DEG definition: P<0.001 and |fold change|>1.5
Functional enrichment: GO Biological Process over-representation analysis (clusterProfiler) on directional DEG sets; 
Benjamini-Hochberg adjusted P reported

DEG

Materials and Methods

Key Takeaways

Tumor Normal Paired delta
215 never-smoker-up

170 smoker-up

smoker-up genes enriched for

• xenobiotic metabolic process

335 never-smoker-up

257 smoker-up

never-smoker-up genes enriched for 

• extracellular matrix organization
• collagen fibril organization
• response to TGF-β

132 never-smoker-up

26 smoker-up

never-smoker-up genes enriched for 

• cilium movement
• microtubule-based movement
• cilium organization
• axoneme assembly

GO

Summary of Results

• Paired Tissue Design: Tumor and normal lung tissues were analyzed 
from the same patient.

• Within-Patient Δ Analysis: Tumor–normal expression differences were 
calculated for each patient.

• Three-Track Analysis: Smoking-associated expression was evaluated in 
tumor, normal, and paired-delta analyses.

• Smoking-Signal Direction Reversal: Smoking-associated expression 
patterns differed in direction between normal lung and paired delta.

• Tumor-Only Misses Field Effects: Smoking-related signals in normal
lung were not fully represented by tumor-only analysis.

• Paired Analysis Reveals Transition: Within-patient analysis captured 
changes from normal lung to tumor that were not evident from tumor-
only comparison.

• Future Directions: Validate key smoking-associated pathways using 
interaction models, WGS, ssGSEA, and proteomic data.

GO

-based movement

(PCD)

関連キナーゼ。気道上皮の線毛機能・DNA損傷応答に関与

ハンド型カルシウム結合蛋白(別名DJBP)。線毛機能への関与が報告

Paired delta(cilium/axoneme関連、never-higher)

GO

。TGF-β誘導性のマトリセルラー蛋白、線維化・間質リモデリングの指標 -β

。ECM形成・細胞-基質相互作用を調節する糖蛋白

型コラーゲン(FACIT型)。コラーゲン線維束の構造を調整

1。コラーゲン/エラスチンを架橋

Non-tumor(ECM/adhesion関連、never-up)

GO

-グルクロン酸転移酵素。発がん物質(ベンゾ[a]ピレン代謝物等)を抱合する第II相解毒酵素

(CYP450)。異物/レチノイド代謝

(Gilbert症候群の原因遺伝子)だが異物抱合にも関与

のパラログ。同じくレチノイン酸代謝

Tumor(xenobiotic metabolic process、smoker-up)
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