Expanded phenotypic and biological characterization of rare cells isolated from cancer patient blood using ApoStream ™
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Background: Current established methods of circulating tumor cell (CTC) isolation and identification rely on antibodies against epithelial I\/I I t " I P h t d E I\/IT I\/I k

specific markers such as epithelial cell adhesion molecule (EpCAM) and cytokeratin (CK). The classical phenotypic definition of a CTC is a u I p e e n O y p eS an a.r e r S
cytokeratin (CK) positive, CD45 negative, nucleated cell, yet several reports have shown that EpCAM and CK detect only a fraction of CTCs
and are not sufficient to detect the heterogeneous subpopulations of CTCs. Moreover, subsets of primary tumor cells acquire features of

invasiveness and motility and transform into an aggressive phenotype. This process is termed epithelial-mesenchymal transition (EMT) and this ApOStream ™ _ In d u Strl al Des | g n Sketc h DAP CK CD45 Vimentin EpCAM

altered phenotype is a hallmark of cellular invasion and metastasis. During this process, EpCAM and CK are down regulated or lost, leaving a Breast Cancer . .
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lethal population of CTCs undetectable using current technologies. It is imperative to isolate CTCs in an EpCAM-independent manner, to
expand the phenotypic characterization of CTCs to elucidate the population heterogeneity and develop context to study the complex biology of

Number of CK*/CD45/DAPI cells

CTCs. It is important to distinguish viable from apoptotic CTCs, as well as cycling and non-cycling CTCs, because these features significantly er 7.6 mL of blood ApoStream™ (CK*/CD45/DAPI* cells) CTC1
influence response to therapies. Here we used ApoStream™, a novel antibody-free CTC isolation device to recover circulating rare cells from ' Patient ID per /-
the blood of cancer patients and perform subsequent phenotyping and molecular marker analysis. Methods: Blood samples from breast, . - % EpCAM +/ | % EpCAM +/ | % EpCAM -/ | % EpCAM -/
prostate, and pancreatic cancer patients were collected and processed using ApoStream™. Isolated cells were stained with CK, CD45, and . CellSearch® ApoStream Vimentin - Vimentin + Vimentin + Vimentin -
DAPI. In addition, a multiplexed immunofluorescent assay and laser scanning cytometry analysis were applied to identify multiple combinations Cancer Pﬂtleﬂt
of positive and/or negative staining for CK/CD45/DAPI cells, expression of EpCAM and EMT, apoptotic and cell cycle markers. Blﬂ'ﬂd 1 0 81 0% 3% 26% [ cTC 2
Results: ApoStream™ recovered varying numbers of CK*/CD45/DAPI*, CK*/CD45*/DAPI*, CK-/CD45/DAPI* cells from each cancer patient 2 0 241 0% 0% 93% 8%
sample tested. Additionally, ApoStream™ recovered both EpCAM* and EpCAM- cells. Vimentin* cells were detected in several samples
suggesting EMT occurs in rare circulating cells. Conclusions: ApoStream™ is an ideal CTC detection method that circumvents dependence 3 0 40 0% 0% 100% 0%
on expression of EpCAM and recovers CTCs from epithelial and non-epithelial derived tumors. CTCs isolated by ApoStream™ are a source of 4 0 7 0% 11% 89% 0%
tissue for expanding the phenotypic definition of CTCs and detecting EMT markers in previously undetected CTCs. Furthermore, examining I]I:I
biological properties within distinct CTC phenotypes may identify subpopulations of cells that are sensitive or resistant to treatment, that may 5 0 41 0% 3% 94% 3% CTC 3
contribute to metastatic progression, or facilitate discovery of new therapeutic targets.
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Table 1. Distribution of EpCAM/Vimentin phenotypes in
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Figure 2. (A) CTCs from NSCLC patients captured by ApoStream™ were identified by - - t - t - t — t
™ Immunofluorescent staining using standard DAPI+/CK+/CD45- phenotype. A - . o -
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Figure 1. (A) Average recovery of SKOV3 cancer cells spiked into PBMCs shows inter-day precision of 75.4 + ¥ Reference:
3.1%, CV = 3.3% (n = 12). (B) Recovery of SKOV3 cancer cells spiked into PBMCs shows intra-day precision : : : ) ) _ _ . _ _ . . _
of 71.2 + 1.6 %, CV = 2.7% (n = 6). (C) Device linearity was demonstrated by spiking 4 to ~5000 SKOV3 cells Figure 3. ApoStream™ isolates CTCs from multiple cancer types. Vishal Gupta, et al. ApoStream™, a new dielectrophoretic device for antibody independent isolation and recovery of viable cancer cells
into ~12 million PBMCs from 7.5 mL normal human donor blood. from blood. Biomicrofluidics 6, 024133 (2012).




