Phenotypic Circulating Tumor Cell (CTC) Classifier of Genomic Instability (Gl) Associates with Improved Overall
Survival (OS) for Metastatic Castration-Resistant Prostate Cancer (mCRPC) Patients (pts) Receiving Platinum Agents
in Addition to Taxanes
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Background Patient Selection and Demographics High %pGI(+) CTCs Might be Associated with Improved OS when
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Schematic of Epic CTC genomic & phenotypic characterization, biomarker prediction workflow: > —_— == ’ —— — > — i > 2 .
A. Nucleated cells from blood sample placed onto slides and then stored in a -80°C biorepository. Slides stained with cytokeratin (CK), CD45, DAPI, and BL OnTx BL OnTx BL OnTx BL OnTx . . . . . o . . . .
Androgen Receptor (AR). Slides scanned. e ST Slatinum or Platinum Combination (2 39) * Digital Pathology can predict presence of genomic instability of individual CTCs without
B. CTC candidates detected by a multi-parametric digital pathology algorithm, technician confirmed, and CTCs segmented. CTC Measure  Baseline (median) On Tx (median) p —value (Wilcox) CTC Measure  Baseline (median) On Tx (median) p - value (Wilcox) Sequencing pt tumor Samples.
C. CTGCs picked and sequenced for copy number variations (CNV). Number of break points with chromosomal segments larger than 10MB were counted CTC/mL 4.2 5.3 0.471 CTC/mL 3.5 2.8 0.094
as large scale transitions (LSTs). Wide range of LSTs (O - 60+) observed in mCRPC pts. pGI(-)/mL 3.3 3.7 0.542 pGI(-)/mL 2.6 2.0 0.282 ° %pGI(+) CTCs have a Tx interaction (HR=0148, p=0022) with improved outcome with
D. Segmentation algorithms isolate pixels corresponding to each CTC in all 4 individual channels and digital pathology features per CTC are extracted pGI(+)/mL 1.5 1.0 0.119 pGI(+)/mL 0.9 0 0.0208 . . .
from segmented pixels. %pG 0.33 0.2 0.167 %pGI 0.25 0 0.067 taxane + platinum over taxane alone, suggesting that a properly balanced cohort might
E. Linear regressio.n model was built apd traine.d .to predict LSTs (from sequencing) using digi’FaI pathology featurgs (from imaging). | Taxane Only (n = 57) Platinum or Platinum Combination (n = 39) show improved OS for p|atinum use in ptS with hlgh %pG|(+) CTCs.
F. Bar graph showing Pearson correlation coefficients of morphological features to LSTs. Y-axis shows morphological features and X-axis shows CTC Measure Pts that went from >0 to 0 CTC Measure Pts that went from >0 to 0
correlation coefficients (r). From top to bottom, features were ranked by r values (high to low) and bar length represents absolute r values. CTC/mL 10 (18%) CTC/mL 7 (18%) ° Pts receiving p|atinum chemothera Py alone or in Combination’ but not taxanes a|one’ are
pGl(-)/mL 10 (18%) pGl(-)/mL 7 (18%) . e eie e .
E | CTCs: oGl(+ d Gl 0GI(+)/mL 12 (21%) 0GI(+)/mL 14 (36%) likely to have a drop of pGI(+) CTCs after Tx initiation, suggesting that the pGI(+)
Xxampie S: P dana p - %pGl 12 (21%) %pG 14 (36%) phenotype is preferentially sensitive to platinum containing therapeutic regiments.
F Staining: e It has been reported that cells with genomic instability (manifested through DNA repair  C(linical validation of the utility of pGl(+) CTCs to predict sensitivity to platinum and PARPi
+ Red = Cytokeratins deficiencies) are preferentially sensitive to DNA damaging agents like platinum agents agents, and the association with improved pt outcomes, are underway.
Predicted Positive for Genomic Instability Predicted Negative for Genomic Instability e We hypothesized that the genomic insta b|||ty phenotype would be preferentially reduced
_ _ . e blue = DAPI (DNA) _ _ ) .
* High nuclear/cytoplasm ratio * Normal nuclear/cytoplasm ratio . — CD45 from baseline to samples taken on platinum Tx (or platinum Tx combinations) compared to
o L Ee e * High eccentricity green = i | Support: NIH/NCI P50-CA92629 SPORE in Prostate Cancer, NIH/NCI Cancer Center Support Grant P30-CA008748, Prostate Cancer
* High nuclear texture * Normal nuclear texture dXanes only Department of Defense Prostate Cancer Research Program (PC121111 and PC131984), Prostate Cancer Foundation. Foundation
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