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Background The phosphatidylinositol 3-kinase (PI3K)/Akt/
mechanistic target of rapamycin (mTOR) pathway plays a sig-
nificant role in both tumorigenesis and progression of disease
in non-small cell lung cancer (NSCLC).1 Increased activation
of the pathway, whether in tumor or immune cells, results in
an immunosuppressive tumor microenvironment.2 Therefore,
we looked into how this pathway differs in three distinct
NSCLC immune phenotypes.
Methods Lunit SCOPE IO (Lunit, Seoul, Republic of Korea), a
deep learning-based hematoxylin and eosin (H&E) image ana-
lytics tool, identifies lymphocytes and quantifies lymphocyte
density within the cancer epithelium (CE-Lym), stroma (CS-
Lym), and combined area (C-Lym). We applied Lunit-SCOPE
IO to H&E-stained tissue images of 965 NSCLC samples
from The Cancer Genome Atlas (TCGA). Tumors in the low-
est tertile of C-Lym were labeled as immune-desert, and the
remaining tumors were classified as inflamed and immune-
excluded according to the median of the ratio of CE-Lym to
CS-Lym.Utilizing RNA-sequencing data from TCGA, gene set
enrichment analysis (GSEA) was conducted to analyze the dif-
ferences in mTORC1 and PI3K/Akt/mTOR signaling between
the subtypes.3 We obtained mutational data related to the
PI3K/Akt/mTOR pathway from cBioPortal to compare the
ratio of functional mutations between the immune
phenotypes.4

Results The mTORC1 signaling gene set was consistently
enriched in immune-excluded, whether compared to inflamed
(padj < 0.01, normalized enrichment score [NES]: 2.3) or
immune-desert (padj < 0.01, NES: 1.6). However, PI3K/Akt/
mTOR signaling gene set enrichment did not show statistically
significant differences between the immune phenotypes.Within
the three immune phenotypes, we analyzed three functional
mutations: PIK3CA, PTEN, and Akt1 (figure 1). Of the total
112 samples showing the functional mutations of the PI3K/
Akt/mTOR pathway, 53 were immune-excluded, 31 inflamed,
and 28 immune-desert. The relation between mutation fre-
quency and the immune subtypes was significant (X2 (2) =
11.1979, p < .01). The immune-excluded was more likely
than the other subtypes to have functional PI3K/Akt/mTOR
mutations.

Abstract 921 Figure 1 The landscape of functional mutation and
immune phenotypes regarding PI3K/Akt/mTOR pathway

Conclusions The three tissue phenomic subtypes showed dif-
ferent PI3K/Akt/mTOR pathway profiles, with immune-
excluded having the most mutation samples and the greatest

enhancement of mTORC1 signaling gene set. Likewise, tissue
H&E based tumor microenvironment classification by Lunit
SCOPE IO can be applied to other hallmark pathways and
tumor types, and such further investigation of the tumor
microenvironment can provide insights into novel therapeutic
avenues.
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