Somatic mutation detection via sequencing using circulating tumor cell
samples from patients with renal cell and prostate cancer
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targeted amplification using the CHPv2 panel, and blinded NGS analysis to discover the
variants present. The detection limit is below 2 cells / ml blood for all variants, with a very
low false positive rate (no false positives in this data set). Note that the CTC purity for
matched samples is in the range of 12-16%, with a good match between the expected
and detected allele frequency of mutations.

The vast majority of the CTC-
enriched samples processed through the analysis pipeline yielded genomic
abnormalities; the two examples shown utilized the Oncomine (Top, patient 1) and
RCC (Bottom, patient 14) panels. While all germ line mutations were present in both
enriched CTC and matched normal samples, the abnormalities presented here were
present in the CTC sample but not in the normal sample.

Blood draw was analyzed for both
CTC enumeration (using proprietary Ab cocktail) and DNA extraction.
Extracted DNA was put through the IsoFlux DNA workflow in collaboration
with Companion Dx.

Our method was able to isolate CTCs from all patient samples (Table 1). WGA
DNA concentrations were at a range of 25-164 ng/ulL (median, 69) in PC and
29-180 ng/uL (median, 69) in RCC. CTC purity after the first enrichment step
was in 2.9-33.7% (median, 10.5%) of PC samples and 1.9-33% (median,
14.5%) of RCC; final CTC purity is estimated at 5-40%. We found 1
variant/sample using hotspot, 12/samples using Oncomine, and 3/sample
using the RCC panel (Figure 2).

Our assay consistently detected somatic variants from blood draw using
standard gene panels in both PC and RCC (Table 2). Obtaining repeat tumor
biopsies from patients during treatment and/or at time of progression is both
challenging and impractical from clinical perspective. Our assay provides
molecular characterization using standard blood draws. We will expand this
research longitudinally using serial samples obtained in parallel with our
clinical trials in PC and RCC to determine the molecular alterations that occur
during treatment.

Clinical samples were obtained from 9 patients with metastatic, castration-
resistant prostate cancer (MCRPC) patients and 6 with metastatic renal cell
cancer (RCC), followed by CTC enrichment using the IsoFlux™ System. Cells
were lysed and DNA amplified by whole genome amplification (WGA) using the
NGS Kit (Fluxion Biosciences) and quantified via gPCR. CTCs are defined as CK+,
CDA45- nucleated cells (DAPI+) for cell enumeration. Analytical samples were
prepared by spiking tumor derived cell lines into whole blood and parallel
analysis (Figure 1). Next-generation sequencing was performed using 3 targeted
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