Thermo Fisher Gene.tic P.rofilim_fj ?f Circulating Tumor Ce.IIs using a Label-free Clearbridge
SCIENTIFIC Inertial Microfluidic Approach Coupled with Downstream Next BioMedics

Generation Sequencing Bringing clarity to cancer

Yi Fanqg Lee'!’, Sophie Rozenzhak?, Mei Hui Tan', Joan Yong?, Heng Fong Leong?, Emily Yeu?, Meng Hui Chia?, Zheng Cheng Chia?, Andrew Wu',
Ali Asgar Bhagat'#, James Green?*.

1 Clearbridge Biomedics, Singapore; 2 Thermo Fisher Scientific, Singapore
*Denotes joint first authorship and #denotes joint last authorship

: :

Circulating tumor cells (CTCs) provide significant insights in cancer metastatic events Spiked Cells Recovery and Purity
and informed clinical decisions. However, CTCs exist in extreme low numbers in the Pre-stained H1975 cells were spiked at 500 (n=7), 250 (n=7) , 100 (n=9) and 10 (n=9)
blood that makes isolation and molecular analysis of CTCs a daunting hurdle. In this cells/ 7.5 ml of blood. The blood was processed on ClearCell® FX. The recovered cells

study, we adopted a label-free microfluidic system that utilizes Dean Flow Fractionation
principle to enrich for CTCs in whole blood. Using lung cancer cell line, H1975 as a
mock CTC model, we demonstrated isolation of high purity CTC down to 10 cells/ml

were stained with Hoechst and counted. As high as 97% (31/32) of the samples had
more than 1% H1975 in the recovered output.

spike. The average recovery of H1975 was 44.5% with consistent purity of CTC (<1000 A B
cells). The feasibility of utilizing CTCs for molecular assays was demonstrated using 70 80
Next Generation Sequencing (NGS), specifically lon AmpliSeq Cancer Hotspot V2 — 60
panel, to confirm known EGFR mutations in H1975 cells. In conclusion, we describe a > 50 ’\860
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- > “ully automated CTC enrichment platform concentrations of NCI-H1975 were spiked into 7.5 ml of blood and processed on
CTChip® FR1 > Small footprint ClearCell® FX. (A) Recovery of NCI-H1975 cells was on average 44.5% (s.d. 14.2%).

(B) Purity of spiked cells recovered ranged between 0.7% and 83.2%, depending on the

It is a challenge to identify genetic variants of CTC from an overwhelming background number of cells spiked and the number of leukocytes in the output.

of leukocytes. The ClearCell® FX enriches for CTC in a label-free approach that allows

for high purity CTC isolation. The technology utilizes an inertial focusing principle Library Preparation Quality Metrics
generated within a radial microfluidic chip to subject CTCs and other cell types to both A DNA Input Amount (ng) B Mean Coverage Depth
inertial and Dean drag forces to separate CTC from smaller cells in the blood. 12 - £ 2500
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The lon AmpliSeq™ Cancer Hotspot panel v2 amplifies multiple genomic cancer hot = 0% - < 100,000 -
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can be obtained within 2 days. Number of H1975 cells

Number of H1975 cells

> Starting material: 10 ng DNA Sequencing library quality metrics. (A) Similar amount of input DNA (<10 ng) was
> Targets 207 amplicons from 50 tumor - used for the library preparation for each test sample. (B) Mean coverage depth, (C) %
suppressor genes and oncogenes - on-target reads, library uniformity and (D) mapped reads were similar between the test

Covers 2800 COSMIC mutations samples and the control samples.
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H1975 cells, pre-stained with CellTracker™ Orange, were spiked into 7.5 mL of blood. )
After RBC lysis, the nucleated cell fraction was pelleted and re-suspended in
resuspension buffer. ClearCell® FX system automatically enriched for the cancer cells. High mutant to wild type ratio (>1%) is ideal for NGS and most conventional molecular
DNA was extracted from the output using Qiagen QlAamp DNA Micro Kit. lon Ampliseq ~ analysis methods. The new high purity protocol on the ClearCell® FX enables us to
Cancer Hotspot Panel V2 kit amplified the cancer hotspot targets and generated the  isolate sufficient purity of CTC to be integrated with the lon Torrent Ampliseq platform.
sequencing library. Template enrichment was carried out using lon One Touch system  Mutations were detected in spiked samples using the lon Ampliseq Cancer Hotspot
and then sequenced on lon PGM™. The sequencing data was analysed on Torrent Panel V2.

Suite™ software. A total of 32 samples were evaluated.



