Microfluidics for the Isolation and

Tracking of Tumor Extracellular Vesicles

Shannon Stott, PhD

Assistant Professor, Mass General Cancer Center
Department of Medicine, Harvard Medical School

NCI EDRN Breast and Gynecological Cancers Collaborative Group
June 30™, 2020




Breast CTC S Hm

GBM CTC

Tumor Sphe"'r'.é' 10 ym

| Mag=- JAKX 10 pm* W= 4.1 mm EHT = 300 kW Signal A - SE2 i
mar aan P 1 N .



Extracellular Vesicles (EVs)

All cells release them to varying degrees

EVs found in plasma, urine, saliva, breast milk, CSF, blood
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Methods for EV Isolation

Ultracentrifugation Magnetic Beads
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Microfluidic Extracellular Vesicle Capture

Tumor EVs on-chip
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Reategui*, Van der vos*, Lai*, et al. (Nat. Comm, 2018)



Microfluidic Biomaterial Coating
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Capture Performance

X 80
(=)
o LOD: 100 EVs in 100 uL
(1] 60-
= 3500 —_
) i Upper Limit
o
o 40
o 30004
c
2 201
ko 2500-
o
) 0 : —_
& 5 2000-
IgG Control Cetux Capture N +
L Lower Limit
10000 <] 1500 > 800 +
1000 * -
T | - :
E o g;utoo + +
°
< 500‘ 200‘
Q 1000 Iy A
E o{ | | I0 500 1OP0:rt:§|0eTs,;tOO 2500 3000
% 0 10000 20000 30000 40000 50000
LLI .
Particles/uL

100
Inout EYHB-Chip Eluate  Control

ucC ucC Reategui*, van der Vos*, Lai* et al. (Nat Comm 2018)



(7)
>
Ll
=
0
O

£

O
—

o

Q
V)
<
<
o

ient Samples

Genes from Pre-treatment Pat

Patient EV

3.5

<
X
pd
<

ANXA7
ATP3B

3

CALD1
CCTS5
CD59

2.5

CXCL5
CXCR4
DDX3X
GDI1
HBD

2

1.5

HLA-B
HMGB2
IGLC3
IGLLS
LCN2

1

0.5

0

MAT2B

LDHA
MGP

PECAM1
RAN
S100A12
SAT1
SCP2
SH3GLB1
TMBIM6

Unpublished




Patient EV Gene Signhatures

GBM EVs First Draw GBM EVs A11
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EVs for Tumor Subtyping (pre-biopsy samples)

PC2: 12% variance
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Dual CTC and EV Assay
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Microfluidics for Liquid Biopsy: An Enabling

Technology for Cancer Care

High-Risk &
Screening Early Patient Treatment Real-time
Group Detection Group Selection Monitoring
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