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INTRODUCTION EXPERIMENT DESIGN

- Data have shown that targeted therapies early in the Breast (BrCa) and prostate Our platiorm technology involved two Figure 2. Platform Workflow for Gene Alteration Prediction

cancer (PCa) disease course improve outcomes in many patients. different deep Convolutional Neural
Network (DCNN) architectures. The
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* |t has paramount importance to be able to identify patients who would benefit from _ N _ e ROI Guided Biomarker Discovery
targeted therapy in a timely fashion. platiorm first divided each WSI into 1 —
» Features at the cellular and molecular levels in BrCa and PCa pathogenesis and multiple -tiles. ~ Each tile ‘was then PATHOMIQ PLATFORM — .
L . . . . analyzed using a DCNN that graded the —— =
progression in each patient are divergent and complex, which complicates the . "~ generated a high dimensiona (oo ) (e ) g ) & &N N
timing and sequence determination for drug selection strategies to dynamically q thematica N ——
combat resistance mechanisms in the progressing BrCa and PCa. vector 10 _brovide —a - ma S eyr W g o %* T - o Focused Biomarker =
| | | | representation of the morphology basec E k! S O Discovery Molecular profiling
 Molecular testing or sequencing are commonly used to determine the tumor’s on the associated molecular phenotype. "9%;;4 e S g . . —
underlying molecular composition for patient stratification, which is time-consuming The combination of high dimensional My *r\i@é 0“%0'“9/“98*"‘8'“ i L
and costly process. vectors across the WSI was then fed | B BRE. mEmem Cmmw o ERR | 7
» It is well known that the complex molecular alterations in cancer progression are into a second DCNN that generated a oy e i 29|/ wweane | Treatment
often reflected in subtle morphologic variations. morphological score, which predicted A ‘ S
 There are a few early successes predicting microsatellite instability (MSI) status in whether the gene under consideration Several Issued and R R Beﬁeriwiva,
colorectal (CRC) and gastric cancer (GC), FGFR3 mutation in bladder cancer, =~ Was wild type or underwent any pren et the recsiveropersing Outcome
MYOD1 and PAX3/7-FOXO1 in rhabdomyosarcoma, etc. directly from hematoxylin modification (Figure 2). |
and eosin (H&E) stained whole slide images (WSI)
* There Is little published evidence of predicting cancer genotypes directly from H&E RESULTS
stained WSI, especially for BrCa and PCa. o
. We have built a morphology-based and Al-powered platform able to extract and Our_ platform has Table 1. Genotype Prediction for Breast Cancer (BrCa) and Prostate Cancer (PCa) from WSI
discriminate morphological features at visual and subvisual levels for cancer ~ achieved 70 - 80% Training Set (n) Test Set (n)
genotyping, risk stratification and outcome prediction with high accuracy that accuracy as defined by o500 Gene ROC AUC Score
addresses the needs for optimal treatment decision-making in a cost effective and  the Area under the Curve Modification/Loss  Intact/Wild Type  Modification/Loss  Intact/Wild Type
timely fashion. for the receiver operating
characteristics curves for Brca P33 196 302 96 149 80
EXPERIMENT DESIGN the genetic markers on PIK3Ca 153 344 75 170 74
the test cohorts (Table 1). MYC 68 414 13 204 77

Our platform can predict

A cohort of 390 prostate cancer and 742 invasive breast cancer patients with known
molecular status of key genes, such as TP53, PIK3CA, MYC, ERBB2 (herz),  9enotypes/molecular
TMPRSS2-ERG fusion and PTEN from The Cancer Genome Atlas (TCGA) were  alterations directly from 5Ca TMPRSS2- 104 157 - - -0
iIncluded in this study. H&E stained WSI of the patients’ cancer tissue sections were
available at 20x and 40x magnifications. The WSI from the PCa and BIDC cohorts
were split 2:1 into a training and test cohort, respectively.

ERBB2 66 416 32 205 /8

H&E stained WSI with ERG
high accuracy. (Table 1). STEN - 201 28 99 29

CONCLUSION

Figure 1. Study Workflow: Prediction of PCa and Breast IDC Genetic Alterations

= Qur platform can predict genotypes/molecular alterations directly from H&E stained WSI with high accuracy.

= This technology presents a novel, practical and cost-effective approach for cancer molecular classification and risk stratification, enabling

TCGA-PRAD timely and optimal treatment decision-making for positive clinical outcomes.
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