Detection and Characterization of CTCs Isolated by ScreenCell® Size Exclusion Technology in Metastatic Breast Cancer

Jefferson.

Results

Circulating Tumor cells (CTCs) detection has prognostic and predictive : ' - - - N i - . :
implicatio?ls in patients (With rZIetaStatic breas? ca?ncer (MBC) pGenomiC Figure 1. CTCs and CTC-clusters were detected in the blood from Figure 2. Vlmentlnband Nt-Cadherln te_xp:essmr; In CTCs of metastatic Table 1. Summary of CTCs and CTC-clusters enumeration in MBC patients
- - : reast cancer patient samples
and phenotypic analysis of CTCs hold enormous promise as blood- metastatic breast cancer patients | | P | | P Total patients (N) CTCs (21 CTCs)/3mL  CTC-clusters (= 2 CTCs)/3 mL
based molecular characterization and monitoring disease progression CK-PE DAPI CK-PE/DAPI_ __ CD45-FITC —mentn DAP Vimentin/DAP! CD45 N (%) N (%)
and treatment benefit with a strong potential to be translated into more . 30 20 (66.7) 8 (26.7)
individualized targeted treatments. FDA-approved CellSearch™ N-S-001-87
detection allows only enumeration of CTCs expressing EpCAM. CTCs
represent very heterogeneous populations of tumorigenic cancer cells
and some subpopulations have undergone epithelial-Mesenchymal MERGED . : :
transition (EMT), which is associated metastasis process and an M-V-002-129 N-Cadherin DAPI N-cadherin/DAPI CD45 Table 2. Summary of EMT CTCs in MBC patients
gnIthO:Eal\all? Ougcomel- EPCAZA'bafe?hen(;iChmentJeChniqU(? has falliled tf; o Vimentin* patient /total patients N-Cadherin* patient /total patients
etec subpopulations due to the decreased expression or loss o (21 CTCs)/3 mL N (%) (21 CTCs)/3 mL N (%)
epithelial markers. Non-EpCAM-based approaches are needed for
identifying EMT CTCs. The ScreenCell® devices are single-use and low- P-1-005-44 13/18 (72.2%) 8/10 (80%)
cost size exclusion technology for enrichment-free isolation of CTCs by '
a two-steps combining size-based separation and staining using
different markers. The DEPArray™ system is the ideal downstream - 3 " i : P i i ity i
solation svstem to collect sinale or booled CTCs for molecular and CTCs and CTC clusters were identified as positive staining for EMT C‘I_'Cs were identified as p03|t|ye stal_nl_ng for Vlmentln_ FITC_or N genome integrity index (Gll) was assessed
y g P : : . Cadherin-FITC and DAPI and negative staining for CD45 (Vimentin+/N-
genetic analysis. In this study, we evaluated CTCs, CTC-clusters and Cytokeratin  (CK) and DAPI and negative staining for CDA45 Cadherin+/DAPI+CD45-) )
EMT CTCs, and tested the feasibility of achieving CTCs enrichment (CK+/DAPI+CD45-), the images from 3 MBC patient samples. ' COﬂClUSIOnS
using ScreenCell® technology followed by single cell isolation with the

DEPArray™ in MBC patients. _ : :
- 3 g | ng fl S Cell® devi Figure 4. WGA and genome analysis-Sanger sequencing
Igure 3. sample processing How on screenteliw device Cell images on _ — _ 1.CTCs and CTC-clusters were captured by ScreenCell® size
Material & Methods . and DEPArray platform DEPArray sorting Heterogeneity of TPS3 mutation In CTCs of MBC patient exclusion technology without EpCAM selection in MBC.
. ( = oo bl mierane R m—rs R e 1z o o et R2dBW, ¢ 142CT 2.EMT CTCs were identified by Vimentin and N-Cadherin staining
3mLblood 3| ! I—'\U - i opema et e e R e s . = in MBC.
1. CTCs and CTC-clusters detection/enumeration was evaluated in 30 trom EDTA i : : ii “"”—| o R the Toroaas. N — Parafiim L0 o i | ‘ | 3. It is feasible that CTCs can be enriched by ScreenCell® size
patients with MBC. 3 mL of whole blood in an EDTA or Tr.ansflx tut_)es or Transfix ‘_’% - ..7;;... 3‘1 -_;;:; exclusion technology followed by single cell isolation using
was collected and processed on the ScreenCell® Cyto device following tube 1 i . o % i DEPArray™ platform to achieve single cell genomic analysis.
the instructions of the supplier. CTCs and CTC-clusters were stained A g 13 i Tiesue Petri Dish
with cytokeratin (CK-8, 18, and 19 from Janssen), leukocyte antigen . L ,‘('; = &S scnariai
(CD45), and a nuclear dye (DAPI) and counted under fluorescence - =E e S b | - elaitinii) eiatn
microscope. EMT CTCs were stained with Vimentin-FITC (Santa Cruz) S S 1000 SnelewBe el SeTes e ) References
. . 700
and N'Cadherm'FlTC (BiolLegend). _ _ _ DEPA 500 Wild type ESR1 sequences in CTCs of one MBC patient
2. After enrichment by ScreenCell®-Cyto device, CTCs were stained with rray CTCs were 300 (The most common mutation in ESR1: Exone 8 ¢.1607-1621 _ _ _ _
CK, CD45, and DAPI and sorted with DEPArray™ Platform (Silicon . o coII%c,Led /'100 5 point mutation: V534E, P535H, L536R/Q, Y537S/N/C, D538G) 1. Desitter | etal, Anticancer Res. 2011 Feb;31(2):427-41
single CTCs was amplified with Amplil™ Whole Genome Amplification sNucleus-DAPI 5 T Amplil HBE e m 3. Mu Z et al. Breast Cancer Res Treat. 2015 Dec;154(3):563-71
(WGA) kit, and the genome integrity index (Gll) was assessed by =CK-PE 8, 18, 19 | 7 WGA  Genome integrity (Gl 23)  was o
Amplil™ QC kit (Silicon Biosystems, Inc). Detection of activating — _ confirmed with the presence of short,
: mCD45-APC medium, and long DNA fragments (3
Estrogen Receptor 1 (ESR1) and TP53 mutations was performed on ABI - to 4 PCR bands) by Ampli 1-QC kit
PRISM® 3700 genetic analyzer by target Sanger sequencing. - (Silicon Biosystems, Inc).
QR Code

Contact at Zhaomei.Mu@jefferson.edu for permission to reprint Printed by LAl Posters




