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METHODS

• Prospective database of all surgically resected lung
adenocarcinomas (2011-2018)
 65 patients with semi-solid lung lesions

 155 patients with solid stage I lung adenocarcinoma

• Solid (S), non-solid (GG) and normal lung (NL) areas from within the same 
tumors microdissected and DNA/RNA extracted

• NGS lung cancer panel performed on matched samples (n=19)                                                              
ABL1, AKT1, ALK, BRAF, CTNNB1, DDR2, DNMT3A, EGFR, ERBB2, ESR1, 
FLT3, GNA11, GNAQ, HRAS, IDH2, KRAS, MAP2K1, NRAS, MAP2K1, 
PIK3CA, PTEN, RET, SMAD4, SMO, and TSC1

• Affymetrix microarray GeneChip Transcriptome Array 2.0 performed on S, 
GG, and NL tissue (n=8)
 48,000+ coding and noncoding transcripts

 Fold changes >2.0 and ANOVA p-value <0.05 for significance 
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Gene Expression Profile of Semi-Solid Nodules

• Affymetrix microarray 2.0 of over 48,000 transcripts  (fold change >2.0)

• There are characteristic gene expression patterns in ground glass and 
solid portions of semi-solid nodules

• Very close similarity of mutations and gene expression in ground glass 
component compared with solid component

• #1 greatest fold change seen in Secreted Phosphoprotein1 (SPP1) 
expression

Transcript

Upregulated

Transcript

Downregulated

Total 

Significant

Transcripts

Normal Lung vs

Ground Glass 105 282 387

Normal Lung vs

Solid Tumor 128 319 447
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TAKE HOME MESSAGES

• First study to examine genetic microenvironments of solid and ground 
glass areas from same tumor. 

• Driver mutations are present in solid and non-solid components. 

• The mutation and gene expression profile is similar between the ground 
glass and the solid component within the same lesion.  

• SPP1 is potential biomarker in semi-solid lung lesions.
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Methods

This project made use of 
The Cancer Genome Atlas 
(TCGA) Program data
• limited to patients with 

stage I-IIIA NSCLC
(n= 910)

• 438 ADC | 472 SCC

We computed 
sample-specific 
scores for different 
immune cells using
xCell, a new model 
for estimating 
different immune cell 
types from RNAseq
data

We assessed the association 
between each cell type and 
survival with Cox Regression, 
while adjusting for important 
clinical variables (i.e., stage, 
age, gender, smoking status). 
We stratified the analysis 
according to histological 
subtype.



Results

Immune cell infiltrate 
appeared to differ 

according to 
histology, gender 

smoking status, and 
stage



Results

Adjusted Survival According to Estimated Immune Cell Infiltration 
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* Adjusted for stage, gender, age and 
smoking status 



Higher levels of natural killer cells, neutrophils, and mast cells within tumors 
were associated with significantly improved survival in ADC patients, 
whereas no immune cell type was associated with survival for SCC patients 

Conclusion: 

The role of individual immune cells may vary according to histological 
subtype

Adjustment for clinical covariates is important when evaluating the 
prognostic value of immune cells in early-stage NSCLC


