Stephen Cristiano’, Milou Schuurbiers?, Laurel K. Millberg?, Jamie E. Medina’, Zachary L. Skidmore, Paul van der Leest?,

Lu n g Ca n cer S u btyp i n g U s i n g Cel I _free Garrett Graham?, Alessandro Leal3, Bryan Chesnick’, Kim Monkhorst?, Nicholas C. Dracopoli’, Robert Scharpf4, Peter Bach’, %}
=,
=~

Daan van den Broek?, Amoolya Singh’, Victor Velculescu?, Sian Jones', Michel Van den Heuvel®, Lorenzo Rinaldi'* NETHERLANDS
CANCER 7

DNA and Protein Biomarkers SO A L e e

Baltimore, MD, US Departm f Pulm

BACKGROUND Figure 1: Figure 3: Figure 4:
Lung cancer is the leading cause of cancer-related mortalt Approach for developing a lung cancer subtype classifier Copy number signatures distinguish subtypes in tissue and plasma Machine learning classifier using tissue-based copy number
ung cancer is the leading cause of cancer-related mortality . S . .
worldwide. Accurate histological subtyping to differentiate using cell-free DNA and protein biomarkers signatures accurately predicts lung cancer subtypes
between lung adenocarcinoma (LUAD), lung squamous cell -.lr ' " .Ir e ‘I", A
carcinoma (LUSC), and small cell lung cancer (SCLC) is critical for .. __ R . [ L | | L | e | @
guiding optimal the_rapegtic strategies; ho_wever,_up t0 20% of ;' Removed patiens | ; Eteh:%aegczarlsg[:s v(vnu:hfau)m cancer (1=54), 1 _— - ik G o ik
patients lack sufficient tissue for conventional histopathological ' W‘Hh m"zs‘tﬂg( ) ' 1 or unknown (n=13) ' 1 % = - "l g2 =z & i (=) CLCGP ‘ LUAD LuUsc
classification. Liquid biopsies using cell-free DNA (cfDNA) eI 1 orotherlung cancer type (1-92) ; N > } N ; - %0 g% g %0
fragmentomics offer a promising non-invasive alternative for » -l=' | C}, » -—.- . 2 20 g 20
cancer characterization when tissue is not available. x P4 S . g E 10
. ? = } . 3 3 N g 8
b .l - = - o . . g 0 g o )
» ™| = ™| — 25 ' g 2
METHODS LEMA patients X -1 = 3 ]| _—i g ’ N g -10 § -10
selected for " - g " E= g ' PSP a [ :
. . ) . . Evaluable downstream 5 f §n| === I3 3 = A TC AU Sub 20 0 20 40 20 0 20 40
We examined 761 patients with newly diagnosed, treatment-naive participants in cfDNA and - g o g | a E R A ° ubtype Principal component 1 Principal component 1
) : ; b b4 b4 .
lung cancer of all stages, including lung adenocarcinoma (n=459), LEm’fé’%m protein E::: = é;:: = E:::] 3 = FAMER S st soLe
squamous cell carcinoma (n=152), small cell carcinoma (n=42), processing b 5 Ly J Sl ‘é g o BN & 30|
and other lung cancer subtypes (n=92) from the prospective Lung (N=864) ™ = - = £ A et s |
Cancer Early Molecular Assessment trial (LEMA, NCT02894853). Protein » E ] 5 ol : g il
Low-coverage whole-genome sequencing of plasma samples was 1 l o8 I Biomarkers b ‘-= b -= ) § 19
performed to derive fragmentation features used to subtype lung Machine learning classifier trained using CLCGP ol e Plasma E . E == 5 = 3 0
cancer. Circulating tumor DNA (ctDNA) burden was estimated 10 s Ty A= STl () J | ¢ | Analysis I Y = a, = - -25| g 4ol
from fragmentation using the DELFI-TF method. We developed a - _-_- | - ’“‘ E = =20 0 20 40 @ . .
; X o : X ) . N ml - m_ wl — inci 20 0 20 40
machine learning classifier trained exclusively on the tissue-based W R T T o W T Rt Principal component 1 Principal component 1
copy number signatures from the Clinical Lung Cancer Genome Adinsocaolionn Squamous Cell Carcinoma Small Cell Carcinoma
Project (CLCGP) and applied it to patient plasma samples. ® The flow diagram illustrates the processing and analysis of the DELFI pWGFrag-Lung assay for the 653 patients selected for
subtyping analysis o Copy number analysis using WGS data generated from lung cancer tissue samples obtained from the CLCGP database and cfDNA A)PCA of copy number signatures from lung cancer tissue samples obtained from the CLCGP database, showing separation of lung cancer
o Amachine leaming classifier was trained using copy number data from CLCGP lung cancer tissue samples collected from patients from the LEMA cohort with a DELFI-Tumor Fraction =0.3% subtypes. Each point represents an individual sample colored by subtype: LUAD (orange), LUSC (blue), and SCLC (red). Colored ellipses

e This classifier was then used to analyze cfDNA WGS data to categorize patients to SCLC, LUAD and LUSC subtypes * Segmentation scores were derived for each sample for adjacent non-overlapping 1 Mb windows contaln 7% of e 1especive subiype I the CLOG conort LUAD (yellov), LUSC (Blue) and SCLC (rec)

. g i " -t . indi ; B)Plasma cfDNA copy number signatures from the LEMA cohort projected onto ellipses representing the lung cancer subtypes from CLCGP
RESULTS ® The model performance was further improved by combining fragmentation with protein biomarkers into a multimodal model The right-hand bars indicate proportion of samples with amplifcations and eft-hand bars indicate proportion of samples with deletions for LUAD (top left), LUSC (top right), and SCLC (bottom). The classification identified in tumor tissue was recapitulated in cfDNA from the
LEMA cohort
This tissue-trained, plasma-validated subtyping algorithm
achieved an AUC of 0.99 (95% CI = 0.98-1.00) for distinguishing i 5 i ] i ]
NSCLC from SCLC and an AUC of 0.91 (95% CI = 0.87-0.95) for Figure 2: . . . . Figure5: . . Figure 6: . o
differentiating LUAD from LUSC. The model correctly classified Genome-wide fragmentation profiles across different lung cancer subtypes Tumor tissue-trained model applied to cfDNA fragmentomes Multimodal fragmentome-protein model distinguishes
88% of SCLC, 80% of LUAD, and 87% of LUSC cases where the with tumor fraction =0.3% LUAD from LUSC in all LEMA samples with both biomarkers available
tumor fraction was 20.3% (n=276). oo Qresreinom
Among a subset of 361 NSCLC patients, integration of five serum 015 1 | ! . .
b o | bl Lt e a ot b bl o ; LUk b g A CEA CYFRA21-1 HE4 CA-125 CA-153
protein biomarkers resulted in a multimodal model that umﬁnhmmy*w,”lmlqmﬁhhﬂp“gyi&gﬁyk'ﬁm”‘yﬂﬁk#y“s—ﬁﬁ'ﬁhﬂﬂg @ F’I’G?IIDCIGIRQ NSCLC vs. SCLC PFG?IIDCIGIRQ LUAD vs. LUSC @ b0 . a000]  s<oos . .
differentiated LUAD from LUSC across all tumor fractions with 015 o t ‘ - . inc ; inc : 00 ' ! 10007 ™
high performance (AUC=0.85, CI = 0.80-0.90), an improvement 030 frf .
over cfDNA (p<0.01; AUC=0.78, Cl = 0.74-0.82) or protein-only 1000 ool 10007
classifiers (p<0001 ; AUC=0.70, Cl = 062'078) % 0.40 cSqun;noua cell carcinoma . . S . < 7
3 oo fan S \ {
g | ) o ! ) .
g o / w N ‘ 7 7 = = £ 100 3 : { 100
CONCLUSIONS %ameMw..-_\..ﬁu...._.n..,u-nmumﬁﬂsm.mu@,hm@wmugyms*"huanu = = @ ; E 100{ ¥ E
o1 i . 2 ] c
These findings establish cfDNA fragmentation and protein £ o 3 3 8 3
biomarkers as a viable non-invasive approach for lung cancer 8 0% ¥
subtyping when tissue is unavailable, with potential to expedite 040 SCLC ‘ | % 2 10l 7 3 0
subtype-specific treatment selection and improve 030 T2 i { / A15-055 055100 200001 057099 T
clinical outcomes. s | ) ! ; ‘ okl @ $0.99(0.98-1. $0.91(0.87-0. :
nmmmﬁw ﬂih " ﬂ“%wp%ﬁ’g Hh&“?‘ﬂb “:ﬁh&i—ﬁi& ol . _ 0 _ O F O &b
P S PRI P R AN S 4 v ¢ 80 0 2 0 1.0 80 50 2 0 D N N N
o15] b m e o~ ; - M . A " KE ¥ Specificity ' Specificity ’ A v
Table 1. ” Ob d dicted 0
Patient characteristics R I R N R N O P B R P I I g Ry serve Predicte I
A)Left, validation of a CLCGP tumor tissue-trained model A)Box plots comparing indicated protein biomarker values
( ) for distinguishing NSCLC from SCLC using plasma between LUAD and LUSC cases
Participants/samples, n Median Age 71 (39-94) - Tneratoot ys;;sm‘ £01ong genomeswide GIONA fragmentation profles n M bin aross LUAD,LUSC,and SCLC g (n:L%J%AOE; LUAD iigz‘ffgwc‘:; ZEE.Z.ZF( 2 CB{CE?;;BZL Fecerer . BJROC curve showing that LUAD and LUSC are
Male 398 (53%, = distinguished -validated cfDNA b
745 (55%) o Consistent aberrations in fragmentation patterns are observed in the subtypes, with SCLC showing the most divergent and NSCLC are distinguished with AUC=0.99 (95% E 5‘v‘;r:g?ulis’epr;zlr:,gbc-‘;ﬁ;lz,‘sva;a ;ummzc;;;‘y;l;rgeler
Female 347 (47%) profile, characterized by widespread genomic alterations C1=0.98-1.0). Right, validation of a CLCGP tumor tissue- @D - encompassing both approaches using all plasma
~ s trained model for distinguishing LUAD from LUSC using % samples from the LEMA cohort with protein
plasma samples with a DELFI-TF 20.3% (n=240). ROC w P _ P
o . measurements available (n=361).
Stage, n ( /0) Figure 7: LUSG curves show that LUAD and LUSC are distinguished with
B AUC=091 (95% CI=0.87-0.95 : : 0.85 (0.80-0.
| , Implementation of cfDNA-fragmentome-based approaches for lung cancer (n=70) LUSC ¢ ) CIONA AUC 078 (0.75.080) )
Stage 188 (25.2%) N . .. . B)Alluvial diagram displaying the accuracy of subtyping of Protein AUC: 0.70 (0.62-0.78)
Stoge 65 02% subtyping in clinical practice sole LEMA patients with LUAD, LUSC, and SCLC lung cancers .
o7 ) (1=40) SCLC 1.0 80 s .5%_ . .25 [
Stage Il 186 (24.9%) Re-analysis of WGS fragmentome data pecificity
Stage IV 301 (40.4% : n ’M -
( ) Lung cancer / \
Histology, n (%) Fra Crane':tAome = wioTissue Fra CraneNane Presented at AACR Annual Meeting 2026; P P .
E LDCT Sean available Subtyping 17-22 April 2026, San Diego, USA 9 ] o Tumor subtyping is necessary for therapy selection in cancer patients, but not
Adenocarcinoma (ADC) 459 (61.6%) d y feasible in some individuals.
Squamous cell carcinoma (SCC) 152 (20.4%) This poster is intellectual property of the authors. . o .
Contact orenzo nadQedagnosiics com torequest o Cell-free DNA fragmentomes and protein measurements can distinguish lung
i uu permission to reuse or redistribute. o .
Large cell carcinoma (LCC) 15(2%) 0000 cancer subtypes with high performance.
Mixed phenotype (ASC) 13(1.7%) .--. wiilfeta\ Cancer Discov. 2024 Nov 1;14(11):2224-2242. 2 Mathios et . . A q s a
US Populaton 3L Net Commun 2021 Aug 201201506, Critano . etal Nature o This approach provides an avenue for non-invasive lung cancer subtyping to guide
% igible for Lun ;! 9.4 ten et ne. B Svan't t . . . .
Small Cel Lung cancer (SCLC) 42 (5:5%) 1oM Gaeieine, ol Nt Comun. 2024 0t 2115() 8801 e treatment selection that could lead to improve clinical outcomes.
Unknown histology (Other) 64 (8.6%)

Targeted thera
¢} py \ /




