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Background and Aim

* Lung cancer is the leading cause of cancer-
related mortality worldwide, with non-small-
cell lung carcinoma (NSCLC) accounting for
80-85% of all casualties.

* Less than 15% overall 5-year survival rate
* Most patients develop metastasis and
systemic disease

« Multiple key pathways are dysregulated in
NSCLC (e.g. «cell growth, proliferation,
angiogenesis, and apoptosis)

Non-small cell lung cancer (85%)
Adenocarcinoma (40%)

Squamous cell carcinoma (30%)

Large cell carcinoma (15%)
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Background and Aim

» Cancer secretome: proteins and other soluble factors D B

shed or secreted by cancer cells \_/
« The cancer secretome is a promising source of \ ~

biomarker candidates as it plays a role in various e

tumor-promoting processes (%) A O o
* A major advantage of the cancer secretome is its N~ "_ N & )

accessibility, as secreted proteins are more likely to
reach the blood and other bodily fluids

« Secretome biomarkers may be applied in the
detection, diagnosis, prognosis, and treatment
response selection & prediction

Aim of the Study

« This study aims to identify a panel of potential
secretome biomarkers for NSCLC through Orbitrap
LC-MS/MS proteomics and evaluate the prognostic
value of these biomarkers
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Methods
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of differentially expressed
proteins

early-stage NSCLC patients and TMT 10-plex labeling
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Methods
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Results

Orbitrap LC-MS/MS analysis identified differentially Lot
expressed proteins _ . ~ . T

« TMT quantification identified 7,799 total proteins S e 3
with false discovery rate < 0.01 ‘] -

-Log10 P-value

* two-sample t-test identified a total of 816
significantly upregulated and 462 significantly
downregulated proteins in tumor tissues (log2 fold
change > 1, p > 0.05)

7,799 total proteins with false discovery rate < 0.01
e 816 upregulated proteins (log2FC > 1, p > 0.05)
® 462 downregulated proteins (log2FC > 1, p > 0.05)
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Results

Bioinformatic analysis identified differentially expressed secreted proteins in NSCLC
« Secreted proteins were predicted using various in silico algorithms and databases

 The GEPIA 2 tool was used to identify genes that are differentially expressed in lung adenocarcinoma
(LUAD) in the TCGA and GTEx databases

Differentially
expressed
Differentially Secreted proteins secretome genes
expressed (classical, non-classical, 25
proteins exosomal, extracellular vesicles)
1278 939
Non differentially
expressed
secretome genes
654
Transmembrane
helix proteins
230
Not secreted Mitochondrial
proteins
92
17
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Biological processes (gene ontology)

Results

GO term Description Strength

False Discovery
Rate

G0:0019284 L-methionine salvage from 1.42 0.0367

S-adenosylmethionine

Pathway and gene ontology analysis reveals cellular localization

and biological functions of secretome genes G0:0006059

Hexitol metabolic process 1.42 0.0367

G0:0006267 Pre-replicative complex 1.35 0.00046
assembly involved in nuclear cell

cycle dna replication

» Gene ontology analysis revealed involvement of predicted
secretome proteins in metabolic pathways and processes related
to nucleotide synthesis, replication initiation, and apoptosis

G0:0019509 L-methionine salvage from 1.32 0.0118

methylthioadenosine

G0:0006189 De novo imp biosynthetic 1.25 0.0160

process

« Search Tool for Retrieval of Interacting Genes (STRING) analysis
revealed that secretome proteins are located mainly in
inflammasome complexes and other complexes that play a role in
the progression of malignant human cancers

Molecular function (gene ontology)

GO term Description Strength False Discovery

Rate
G0:0097200 Cysteine-type endopeptidase 1.42 0.0055
Cellular component activity involved in execution
. .. . hase of apoptosi
GO term Description Strength False Discovery Rate phase of apopTose
G0:0097153 Cysteine-type endopeptidase 121 3.85x10°
G0:0072557 | IPAF inflammasome complex 1.42 0.0035 activity imvolved in apoptotic
process
G0:0097169 | AIM2 inflammasome complex 1.3 0.0374 G0:0031821 | G protein-coupled serotonin 1.18 0.0219
receptor binding
G0:0005854 | Nascent polypeptide-associated complex 1.3 0.0374 e e F—
activity, phosphotransferases
G0:0042555 | MCM complex 1.25 0.00039
G0:0097199 Cysteine-type endopeptidase 1lalz) 0.0301
N activity involved in apoptotic
G0:0072559 | NLRP3 inflammasome complex 1522 0.0022 i
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Results

Lung adenocarcinoma (LUAD) and lung squamous cell
carcinoma (LUSC) exhibit expression profiles that are
distinct from other prevalent cancer types.

* Euclidean cluster analysis was performed on the
expression profiles of secretome genes across the 8 most
prevalent cancer types

High relative expression of 3 genes (LAMC2, LDHA,
PLCD3) is strongly associated with lower overall survival
in lung cancer patients

. p<0.001 T p<0.001 ] p<0.001
- l"1——4—«4
Lung cancer Lung cancer Lung cancer
LAMC2 LDHA PLCD3
laminin subunit gamma 2 lactate dehydrogenase A phospholipase C delta 3
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(BRCA: breast invasive carcinoma; COAD: colon adenocarcinoma; LIHC: liver
hepatocellular carcinoma; LUAD: lung adenocarcinoma; LUSC: lung squamous cell
carcinoma; PRAD: prostate adenocarcinoma; READ: rectum adenocarcinoma;
STAD: stomach adenocarcinoma)




Conclusions

« This analysis demonstrates a proteomics workflow coupled with a bioinformatics pipeline to identify a
shortlist of secreted proteins that may be used as non-invasive biomarkers for NSCLC

« The panel of proteins exhibits an expression profile distinct from other cancer types

» High expression of 3 secretome genes (LAMC2, LDHA, PLCD3) is associated with poor overall survival in
lung cancer patients, demonstrating their prognostic value
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