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RESULTS

INTRODUCTION
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Whole-exome sequencing (WES) enables comprehensive neoantigen
detection in tumor specimens, which combined with HLA-typing and neoantigen
scoring, allows for systematic characterization of patient-specific neoantigen
landscapes. Together, these approaches enable the creation of neoantigen-based
biomarkers that may complement existing predictors of immunotherapy response
including tumor mutational burden, PD-L1 status, ECOG performance status, and
other clinical characteristics.

Here, we present a retrospective analysis of the OAK phase |ll advanced
NSCLC clinical trial (Clinical Trial # NCT02008227), in which matched tumor-
normal specimens from a subset of patients underwent WES. Somatic variants
were identified using a research use only (RUO) WES pipeline, which was
benchmarked against overlapping variant calls from an FDA-approved, panel-
based comprehensive genomic profiling assay. The resulting protein-coding
alterations were used to identify and score patient-specific neoantigens and
develop a neoantigen-based biomarker for immunotherapy response prediction.

METHODS

Figure Legends

Figure 1: Baseline demographic, clinical, and tumor mutational burden characteristics of
the OAK trial patients with whole-exome sequencing data, stratified by treatment arm
(atezo, N=103; chemo, N=87)

Figure 2: Kaplan-Meier estimates of overall survival for atezo-treated NSCLC patients
stratified by tumor neoantigen (TN+) status (N=103). Median overall survival was 24.6
months (95% CI: 16.8-NR) in TN+ patients (n=43) compared with 8.3 months (95% CI: 5.9-
15.0) in TN- patients (n=60) (HR=0.38, 95% CI: 0.23-0.61, p<0.0001, C-index=0.61).

Figure 3: Forest plot of a multivariable Cox proportional hazards model evaluating
associations with overall survival in atezo-treated NSCLC patients (N=103). Covariates
included TN+ status, tumor mutational burden (missense mutation count), ECOG performance
status, number of metastatic sites, PD-L1 status, smoking history (PNSC: Person who Never
smoked Cigarettes; PCSC: Person who Currently Smokes Cigarettes), age, and sex. TN+
status remained significantly associated with improved overall survival after adjustment for
clinical and genomic covariates (HR=0.34, 95% CI: 0.21-0.57, p<0.001).

Figure 4. Kaplan-Meier estimates of overall survival for chemo-treated NSCLC patients
stratified by TN+ status (N=87, TN+ n=32, TN- n=55). No significant association between TN+

status and overall survival was observed (HR=0.93, 95% CI: 0.58-1.48, p=0.76, C-index=0.51).

Figure 5. Association between TN+ status and WES-derived tumor mutational burden (TMB-
high defined as 2199 somatic missense mutations). TN+ status was associated with TMB-
high classification (Fisher's exact OR=2.9, p=0.02); however, 27% (12/44) of TMB-low
patients were classified as TN+, indicating that TN+ captures information not fully explained
by mutational burden alone.
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A) Research Whole-Exome Sequencing Platform

We used a RUO WES platform that supports analysis beginning from solid tumor
specimens, whole blood or peripheral blood mononuclear cell (PBMC)-derived normal
samples, or externally generated sequencing data (FASTQ or BAM files). For specimen-
based workflows, DNA and RNA may be co-extracted to support integrated genomic
analyses. Sequencing data are processed using a research WES analysis pipeline for the
detection of somatic substitutions, indels, copy number alterations, rearrangements, and
HLA class | genotypes. Variant-calling performance was benchmarked against overlapping
calls from an FDA-approved assay.

of OAK participants were run through the

neoantigens for HLA class | scoring via IEDB ¥
tools. A grid-search optimization framework
was used to identify scoring thresholds that
maximized biomarker effect size and patient
stratification. Patients harboring at least one
high-scoring neoantigen were classified as tumor neoantigen positive (TN+). The
biomarker was subsequently evaluated for association with clinical outcomes in

atezolizumab (atezo) and docetaxel (chemo) treated patients using Cox proportional
hazards modeling and Kaplan-Meier survival analyses.
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Actionable Take Away Message

Using an end-to-end whole-exome sequencing (WES) platform, we identified an exploratory tumor neoantigen-based
biomarker associated with improved overall survival in atezolizumab-treated NSCLC patients.

The biomarker showed no association with survival in docetaxel-treated patients and remained significant in the
atezolizumab-treated cohort after adjustment for established clinical and genomic covariates, supporting its potential
utility as a predictive immunotherapy biomarker.

Next Step: Validate the TN+ biomarker in an independent immunotherapy-treated cohort.

Grid search and TN+ Threshold
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