~ __’,-\-
7,
~——

IASLC 2026 World
Conference on Lung Cancer

SEPTEMBER 12 - 15, 2026
SEOUL, REPUBLIC OF KOREA

2026 World Conference
on Lung Cancer

SEPTEMBER 12 - 15, 2026 | SEOUL, REPUBLIC OF KOREA

EP03.08 - Comprehensive genomic profiling of lung cancer across early and
advanced stages: evidence of molecular signature and co mutational patterns from

the LANTERN project cohort

Jessica Evangelista 1, Elisa De Paolis1 2 , Davide Dalfovo 3,4 , Carolina Sassorossi 5 , Annalisa
Campanella 5, Alessandra Cancellieri 6 , Emanuele Vita 7 , Alessia Piermattei 6 , Luca Boldrini 8 , Esther
GC Troost 3,4 , Steffen Lock 3,4 , Nuria Farré 9 , Ece Oztlrk 10 , Rocco Trisolini 11 , Emilio Bria 7 , Andrea

Urbani 2 , Stefano Margaritora 5 , Angelo Minucci 1, Filippo Lococo 5

1.
Departmental Unit of Molecular and Genomic Diagnostics, A. Gemelli University Hospital Foundation IRCCS, Rome, Italy. 2. Clinical Chemistry,

Biochemistry and Molecular Biology Operations (UOC), A. Gemelli University Hospital Foundation IRCCS, Rome, Italy . 3. OncoRay National Center for
Radiation Research in Oncology, Faculty of Medicine and University Hospital Carl Gustav Carus, TUD Dresden University of Tech nology, Helmholtz
Zentrum Dresden Rossendorf, Dresden, Germany. 4. Department of Radiotherapy and Radiation Oncology, Faculty of Medicine and University Hospital
Carl Gustav Carus, TUD Dresden University of Technology, Dresden, Germany. 5. Thoracic Surgery Unit, A. Gemelli University Hospital Foundation
IRCCS, Rome, Italy. 6. Institute of Pathology, A. Gemelli University Hospital Foundation IRCCS, Rome, Italy. 7. Medical Oncology, A. Gemelli University
Hospital Foundation IRCCS, Rome, Italy. 8. Gemelli Advanced Radiotherapy center, A. Gemelli University Hospital Foundation IRCCS, Rome, Italy. 9.
Institut de Recerca de I'Hospital de la Santa Creu | Sant Pau (IR HSCSP), Barcelona, Spain. 10. School of Medicine, Turkey and Ko¢ University Research
Center for Translational Medicine (KUTTAM), Sariyer, Ko¢ University, Istanbul, Turkey. 11. Interventional Pulmonology Unit, A A. Gemelli University
Hospital Foundation IRCCS, Rome, Italy . Project funded by ERA PerMed JTC2022

Correspondence: jessica.evangelista@guest.policlinicogemelli.it



[ASLC

e —

2026 World Conference
oh Lung Cancer

Background & Aims

Lung cancer (LC) remains a primary driver of oncology-related deaths globally. While precision medicine has revolutionized
clinical outcomes through molecular-targeted interventions, Its DEMOGRAPHICS AND

application in early-stage LU 1s not yet fully realized. The LANTERN N
project (NCTO5802/7/71) seeks to bridge this gap by developing Al- 4
driven predictive frameworks based on Digital Human Avatars

INTERNET OF

(DHA)—computational models of individual patients that simulate S r

biological functions (1). By prospectively enrolling 600 |

participants, the study integrates multiomics data, specifically
radiomics and genomics. This report presents preliminary

genomic findings, providing a comprehensive mapping of the

mutational landscape and emphasizing the critical role of stage- | RADIOMICS AND
QLANTITATIVE

specific molecular profiling in early-stage disease management. | IMAGING DATA

GENOMILS
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Methods

This prospective, multicenter observational study reports on a cohort of 271 patients (135 females, 136 males) enrolled
between March 2023 and December 2024. The cohort included: 137 LC stage |-lll; 134 LC stage IV (2). Histological

distribution was as follows: adk, 234/261 (89.6%); atypical carcinoid, 2/261 (0,7%); NEC, 3/261 (1,1%); squamous cell
carcinoma, 12/261 (8,28%) (n=10 metastases). PD-L1 expression was assessed via immunohistochemistry (IHC) using the
SP263 clone on the Ventana BenchMark plattorm. Comprehensive genomic profiling (CGP) was conducted using the

Trusight Oncology 200 High Throughput (TS0O%00HT) assay to detect SNVs, indels, and CNVs across 523 genes, alongside
fusion events in o genes, TMB and MSI evaluation. Data interpretation was facilitated by the VELsera Clinical Genomics

Workspace, aligning variants with FDA-approved therapies and clinical guidelines using a tier-based classification system
13). study data were managed through REDCap at the Fondazione Policlinico Universitario A. Gemelll IRCCS. Statistical

analyses, including Fisher's exact tests for stage-specific enrichment and PD-L1 correlations, were performed using the
maftools R package, with a significance threshold of p< 0.05.

References: (1} Looooo F, et al. Lung canoar muti-omics digital human avatars for integrating precision medicina into clindcal proctics: the LANTERN study. BMC Cancer. 2022 Jun 13;:23[1]:520, doc: 1001186/s1 2885-0F3- 109875, Ematum in: BMC

Cancoer. 203 Mow 9231 1082, doi: 1007 18601 280865-023-116066-T. PMID: 3721207 PMCIC: PMCIOE22T1. (2) ABami-Porta A, at al. Lung cancer - major changes in the American Joint Commitiee on Cancar eighth edrbon canoar staging manuwal. CA
Cancer J Clin. 2017 Mar,8N21:138-15%5, doc 100332 casc. 212390, Epub 3017 Jan 31. PMID: 297140453, 43) Li MM, ef ol. Standords and Guidalines for the Interpretotion and Reporting of Sequanos Variants in Cancer: A Joint Consensus Ascommeandation
af the Association for Molecular Pothology, Amancan Sociaty of Clinical Onoology, and College of Amenoan Pathologesta. J Mol Diagn. 2017 Jarg1501 14-23. doi: 10,1006 jrmeodde 20 16.10,002. PMID: 278333230; PMCID: PMCETOT1896
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CGP of the study cohort yielded a high-resolution genomic map of lung cancer across diverse clinical stages. These
findings underscore the significant diagnostic utility of expanded genomic profiling in identifying actionable alterations.

1 - Overall Mutational Landscape of the LANTERN
Cohort

CGP of the 2/1-patient cohort identified at least one
Tier |-l molecular alteration in 228 cases (84%). Key

findings include:
- TP53 was the most prevalent genomic alteration

(39%), followed by KRAS (27%) and EGFR (15%).
Other clinically significant mutations were detected
In STK17(11%), RBM10(7%), and ARID1A (5%).

- The cohort displayed a heterogeneous TMB
distribution. Several "outliers™ with high TMB values

were identified, frequently co-occurring with 7P53
and S7/K77 alterations.
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2 - Comparative Molecular Profiling by Disease Stage

The cohort was stratified into Early/Locally Advanced (Stages |-lll; n=137) and Advanced (Stage IV; n=134) subgroups. Both
categories exhibited a high and comparable prevalence of genomic alterations (83% vs. 85%, respectively). Stage-specific
comparative analysis identified a core set of conserved mutational drivers alongside distinct areas of genetic divergence

and enrichment:
Early and locally advanced Advanced
Altered 114 (83%) of 137 patients Altered 114 (85%) of 134 palients

v [ rees

- TP53 showed a higher prevalence in the advanced

setting (22% vs. 17%) (p>0.05). KRAS and EGFR 1+ T HRAS r- 1%
mutation frequencies remained stable across iy i b Ir e I ".| F ”“. i
disease stages. ey | .| awis B .' ' J , il =~
il I NFT | l!l 1%
- The early/locally advanced group shows a slightly .. '| l'l =B | ' L
higher diversity in secondary mutations like RBM10 . '| SR e i
(5% vs. 2%) and NFE2L2 (2% vs. 0%). ol . USIEINIIE oo [MESRERGHRREUE ix
1% | i CTNMBT | | | | e
- The advanced-stage landscape is characterized by 7 | | - et Il . g
a higher density of multi-hit events (black squares) # I | | | | M ' l "
was observed in 7P53 and EGFAR within the . i
advanced-stage cohort. This increased mutational AETTTRTITNIEING = ST -
burden and complexity likely reflect the heightened »zi?g:'&“&% . E‘me i o
genomic instability associated with disease ® Famo.Shhi . @ Dolotion Tl
progression. e B
- Analysis of established and emerging biomarkers revealed that KRAS Distritadion of Key Genarmic Allerations
variants (including G12C) and £GFR mutations (ex19del, L858R) were — N -
distributed similarly across both cohorts. The lack of statistical e 4@
significance between stages suggests these alterations are early = :o?
events in lung carcinogenesis. A significant enrichment of EGFR wwon —— I #= 008
amplifications was identified in the advanced group (p < 0.05). BRAF g S _— S
Class I-ll mutations showed a trend toward higher prevalence in the § ores e g
early/locally advanced group (p = 0.06), further validation in larger § e = :::"
cohorts is required. Targetable alterations such as ALK and RET VeI . B 5=t
fusions, as well as £EABBZ exon 20 insertions, were present across all = ™ =:*m'”mm .l By
stages, reinforcing the clinical necessity of broad molecular profiling i i

In early-stage settings. M of Paserts
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3 - Comparative co-mutational profiling by Disease Stage

The comparative analysis across disease stages reveals a transition from key driver mutations to a more complex genomic

landscape.
Early/locally advanced stage (I-lll):
- IF53 exhibits the most diverse and significant interactions, showing

significant co-occurrence with KAAS, ARDTA, FTEN (p < 0.01).
-  KARASand §7K77co-occurrence (p < 0.01): this key prognostic co-mutation

cluster iIs already prevalent and significantly established in early stages.

- PTEN and ARIDTA co-occurrence (p < 0.07): this Iinteraction may point ek
toward cooperative roles in epigenetic regulation and signaling pathway | R PR
modulation even in early tumorigenesis. — T

- A trend toward mutual exclusivity between EGFAR and KAAS emerged, T::E::- 1) 38
consistent with LC biology where these two drivers rarely co-occur. ”"“:.“r; :. — g

Advanced stage LC (IV): wee NN & 4 ’

- KRAS, S5TKT71, and KEAFPT significant co-occurrence (p < 0.01): this AL b -.g . _ _3 ) )
molecular "trio” 1s a hallmark of advanced lung adenocarcinoma and H;;gg;% E E E g%g;% % ; ; 3 : %E
defines a specific tumor subset often associated with poor prognosis. Loean,

- IF53 maintains a robust network of co-occurrences. There 1s a remarkably ﬁ:&: :
assoclation (p< 0.01) between EGFA mutations and amplifications, i
suggesting that in advanced stages, the EGFA driver often undergoes ... -. —

"double-hit" reinforcement through both sequence wvariants and copy

number gains.
-  KARAS shows a very strong co-occurrence (p< 0.01) with SMARCA4. This Is
clinically significant as KRASSMARCA4-deficient tumors represent a

particularly aggressive clinical phenotype.
- A trend toward mutual exclusivity persists between E£EGFA and the

KRAS/STKTT cluster, confirming these remain largely distinct oncogenic
pathways even during disease progression

. P «< 0.05
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4 - PD-L1 Expression and Mutational Correlations
FD-L1 Frequency and Distnbution by Mutational Status

The association between key genomic alterations and PD-L1 STH11 KEAP1 FREA: PIKICA PTEN ARIDI A
expression revealed distinct immunological profiles that varied o wed e G-04E  peDdde peddN pegmn
by disease stage and mutational status. Our analysis identified X
the following: E
- In advanced disease, mutations in STK11 (p=0.002) and KEAFPT E
(p=0.011) were strongly associated with low PD-L1 expression £ =
(<1%). This correlation, which was non-significant in early-stage Ff: ol | | -
disease, suggests a progressive Immune-escape mechanism Eol oy B e g T = : -
assoclated with these alterations. 3
- In early-stage patients, mutations in PIK3CA (p=0.009), PTEN E

=

(p=0.024), and ARID1A (p=0.027) significantly correlated with
higher PD-L1 expression levels (1-49% and =50%:).

- Within the advanced cohort, ERBB2 mutations (p=0.034) were FF FF T T T 5
assoclated with a shift toward intermediate (1-49%) PD-L1
expression levels compared to wild-type counterparts.
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summary of Findings & Clinical Take-home Messages

The molecular blueprint of the LC is largely defined long before metastasis, providing a clinical mandate for extended genomic

testing even at initial diagnosis. The core mutational landscape, led by TP53, KRAS, and EGFR, is established early in
carcinogenesis and remains consistent across stages. Disease progression is marked by distinct evolutionary shifts consisting in
EGFR gains and the emerging of aggressive KRAS/STK11/KEAP1 co-mutation axis. Genetic evolution reshapes the tumor
microenvironment in a stage-specific manner, suggesting a critical therapeutic window for enhanced immunotherapy efficacy in
neoadjuvant or adjuvant settings. Finally, broad genomic testing should not be reserved for metastatic disease; identitfying stage-
specific biomarkers of both oncogenic drive and immune evasion is vital at the time of initial diagnosis to optimize and
personalize the entire disease trajectory.
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