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e Oncotype DX (ODX) is one of the most widely used genomic tests for risk stratification and prediction of
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therapy (HT) and chemotherapy (CT). Once validated, this genomic signature is translated to be predicted

G1_S_TRANSITION..

SYNTHESIS_OF_DNA..

|||( [“ll |I||l |l iy

|
||' Il”l | _hl_ I L
| (U 10 | INTEGRATION_OF ENERGY_METABOLI..
APOPTOSIS..
| il ' APOPTOTIC_EXECUTION_PHASE..
| A | | Il ]| MITOTIC_PROMETAPHASE..
E2F_MEDIATED_REGULATION_OF_DNA...
Genomic Validation - SCAN-B Held-out test set [ [} 1l FRUCTOSE_AND_MANNOSE_METABOLIS..
SIGNALING_BY_WNT..
AUTODEGRADATION_OF_CDH1_BY_CDH..
ASSEMBLY_OF_THE_PRE_REPLICATIV..
REGULATION_OF_APOPTOSIS...

1IHVIII A YVWI.

S_PHASE..
| F"‘ | | || MRNA_SPLICING..
L

cohort (left) and MDA cohort (right

e Our Al technology leverages cross-modality transfer learning (Figure 1) to infer transcriptomic signals from
morphological features.

e We first developed a biomarker for HT-response and combined HT+CT-failure using only genomic data by
mapping RNA-Seq to recurrence outcomes from ScaB cohort (Staaf J. et al. npj Breast Cancer. 2022;8:94.),
using PathwayNet (Figure 2). These biomarkers integrated thousands of gene expressions from genes that
belong to various signaling pathways.

e After validating the predictive accuracy of these genomic
biomarkers, we trained a deep learning model to infer the
biomarkers directly from H&E WSIs of the invasive breast tumor.

e For external validation, we used our Al model to predict on H&E- .
stained WSIs from 290 early stage ER+/HER2- node-negative :
breast cancer patients where most patients received treatment
according to ODX recommendations.
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Figure 7: Unsupervised clustering of the weighted differential pathways
revealed coherent grouping of patients by risk groups (horizontal bar). The
heatmap highlights pathway-level differences across groups (vertical bar),
with the high-risk cohort showing enrichment of biologically aggressive
cancer pathways, such as Wnt signaling.
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Figure 4: Held-out Validation (ScanB) (Left) Validation of genomic HT-response marker. (Right)
Validation of HT+CT-failure marker.
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Figure 5: External Validation (Left) Kaplan-meier model of patients stratified into HT-response
biomarker positive and negative and treatment groups. (Right) Cox-proportional model-based
hazard ratios of HT-treated biomarker negative and HT+CT-treated groups against HT-treated

insights into the pathways that are statistically dysregulated in
each of the cohorts revealing the inherent biological mechanism
that is represented by these markers. (Fig. 7)

e We introduced a novel method to translate predictive
information from RNA-Seq to whole slide images,
potentially overcoming hurdles introduced by pure genomic

predictive score.
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Figure 6: External Validation (Left) Kaplan-meier model of patients stratified into CT-response biomarker
positive and negative and treatment groups. (Right) Cox-proportional model-based hazard ratios of HT+
CT-treated biomarker negative and HT-treated groups against HT-treated biomarker positive group.
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