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Circulating tumor cell (CTC) is a good indicator for cancer progression and treatment response. A 1Graduate Institute of Biomedical Science, College of Medicine, Chang Gung University, Taoyuan, Taiwan
long-lasting issue of leukocyte contamination has hindered the simultaneous isolation of CTCs that 2Division of Medical Oncology, Department of Hematology and Oncology, Department of Internal Medicine, Chang Gung Memorial Hospital at Linkuo, Taoyuan, Taiwan
are either positive or negative for the epithelial cell markers and correlate the clinical status of these 3G _ _ _ _ : _ _ _
cell populations. In this study, a PowerMag system was designed to enhance leukocyte depletion raduate Institute and Department of Chemical and Materials Engineering, Chang Gung University, Taoyuan, Taiwan
and CTCs isolation. The recovered cells were characterized by immunofluorescence staining using “Department of Medicine, College of Medicine, Chang Gung University, Taoyuan, Taiwan

anti-EpCAM and anti-CD45 antibodies. PowerMag is efficient in removal of CD45"-leukocytes with
the recovery rates reaching 77-82% and 46-62% when the tests were performed in leukocyte cell
suspension and whole blood, respectively. The blood samples from healthy control (n=27) and from 5Graduate Institute of Biochemical and Biomedical Engineering, Chang Gung University, Taoyuan, Taiwan
the patients with colorectal cancer (CRC, n=24) and head and neck sguamous cell carcinoma
(HNSCC, n=28) collected at baseline were analyzed. At baseline, the numbers for both cell types,
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EpCAM*CD45™ and EpCAMCD45" cells, were significantly increased in these patients when Cell population and proliferative capability of the nucleated cells enriched by PowerMag " The population and cell size of CTCs isolated from healthy donor and cancer patients by PowerMag
compared to healthy control. After chemotherapy, the cell numbers for EpCAM*CD45 and EpCAM- -

CD45  were decreased more prominently in CRC and HNSCC patients, respectively. Together, (A) CA'V' CD45 Hoechst Merge (A) catcer Bhticls L& B L3 3 B) 4

PowerMag_ IS effective in leukocyte depletion and holds great promise for analyzing CTCs status of EpCAM*CDA5: - - EpCAM*CDA5- EpCAM-CDA5- EpCAM-CD45- .5

cancer patients. S
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lCancer ceII sp|k|ng Pre-staining PC3 cell with calcein red/orange, then add the quantified cell into 3
whole blood contained anticoagulant. 0 5 10 W 150 78
BNormal cell depletion : Using RBC lysis buffer to remove most of the RBC and processing WBC > S - - Cell size (um)
depletion by CD45 depletion cocktail with PowerMag column. (C) - 5 - 5 3

BImmunofluorescence staining : After blood sample process with PowerMag system, stain the cells (B)
“with CD45-PE for WBC, EpCAM + AF-488 for CTCs and Hoechst for total nucleated cells.
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(A) One hundred PC3 cancer cells were pre-labeled with calcein red/orange dye and were spiked Stage II1/IV without distant metastasis® 4 21
iInto cell suspension containing 10° and 107 leukocytes, respectively. After enrichment by PowerMag S IV with di . "0 - 103
system, the number of PC3 cells was counted and the percentage of cell recovery was determined. tage_ v Wiln cistant metastasis _ 102 Fig. 5.
The data represent the mean £ SE of 5 and 10 independent experiments for spiking into 10° and 107 *CEC, colorectal carcinoma; HNSCC: head and neck squamous cell carcinoma. _EI 1 (A) and (B) Peripheral blood from
leukocytes, respectively. (B-D) Pre-labeled P_CB c;ells were spiked into the \_/vhole blood of healthy bAccording to American Joint Committee on Cancer (AJCC), Tt edition, 2010. In HNSCC, stage IVa or IVb = E healthy donors (n=27) were analyzed
volunteer to compose whole blood samples with different PC3 cell concentrations (25, 100, 250, 500 Tl advaneed stase (o frer extended Hornh made imoalverment withamt dictant metact % » z to define the reference values for
and 1,000 cells/ml). After processing by PowerMag, the collected cells were analyzed by __ meanslocally advanced stage (0ften extendedregionallymph nodenvolvement without distant metastasis EpCAM+CD45- and EpCAM-CD45-
|mmunofluolrescence staining using anti-EpCAM antibody _follovy_ed by Alexg_ Fluor _438-conjugate_d The CTCs status for the healthy control and cancer patients 10 cells. In addition, CTCs tests were
donkey anti-mouse secondary antibody. PC3 cells were identified by positive staining of calcein E - performed by PowerMag using the
red/orange dye, Alexa Fluor 488 and Hoechst (panel B). The number and the percentage of cell Table 3. 10° . peripheral blood collected at baseline
recovery were determined (panel C and D). The data represent the mean = SE for 3-4 independent from CRC (n=24) and HNSCC (n=28)
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Table 1. Donor  (n=24)  (n=28) Donor  (n=24) (n=28) were plotted.
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Change (%)

Baszeline (n= 1%) . . 100.00% . 1. J0% 100.00%
Follow up (n=19) 76, 04.70% ! 1607 7.40% 04.70%
Change (%)




