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Introduction

Cancer Stem Cell !

4 . . )
= Minor population in tumor: 0.1-a few %
= Self-renewing; infinite proliferactive potential
= Enhanced resistance to drugs, radiation, cell stress
= Tumorigenic; give rise to other cell types in tumor
» Associated with metastasis and relapse
\. J

Anti-cancer

g Cancer Stem Cell l Elﬂ l

Tumor relapse

Metastasis and relapse are involved in more than 90% of all cancer deaths

Strategies to eradicate CSCs are an urgent topic in cancer research
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Introduction

Library of Polymer-Thin-Films (PTFs)
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Library of polymer-thin-film coated cell culture plates

Initiated Chemical Vapor Deposition (iCVD)
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Optimizing process condition for iCVD
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Library of Polymer-Thin-Films (PTFs)
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Various Cancer Cell Spheroids

Breast cancer cell
Colon cancer cell
Ovarian cancer cell
Pancreatic cancer cell
Liver cancer cell
Melanoma cancer cell
Prostate cancer cell

Lung cancer cell etc.

Scale bar= 100 pm
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CSC Marker Gene Expression

RT-PCR
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SKOV3 (ovarian)

MCF-7 (breast)

in-vitro Characterization

Hep3B (liver)

SW480 (colon)

- 60 c 5 c 4 - 16
S - S k=] o
] 50 2 4l @ §
g S g 31 g 12
] g 3 3 3
g 0 : s2 < s
o : e o] 74 [ 74
£ 84 E E i E
2 6 2 2 1 2 4
£ 44 ® = ®
@ 21 0] o] ] - .
x Q4 = o x ol @ o
ALDH1A1 CD133 CD44 CD133 CD80 CD133 LGRS CD133
| 2D Control
[ sciCSC (Day4)
I sciCSC (Day8)
SKOV3 (ovarian) MCF-7 (breast) Hep3B (liver) SW480 (colon)

10° 10’ 10° 10° 10*
CD133

E 20 Centrol

I 34.4%
[ 52.4%

M| 217%
[ 46.3%

10° 10' 10° 10°
CD90

10

[ 1.55%
[ 20.0%

CD133

[ sciCSC (Day) Fluorophore-CSC markers

a. The expression of cancer stem cell markers of SKOV3, MCF-7, Hep3B and
SW480 cell spheroids on pV4D4 was quantified by real-time PCR

b. Flow cytometry analysis of the cancer stem cell indicated markers in 2D
control cells and sciCSCs.
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in-vitro Characterization

SKOV3 (ovarian) MCF-7 (breast) Hep3B (liver) SW480 (colon)
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Representative flow cytometry plots for side-population discrimination (SP) assay
using Hoechst 33342 staining in 2D control cells and sciCSCs (SKOV3, MCF-7,

Hep3B and SW480).
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in-vitro Characterization
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in-vivo Characterization

a b

ssiCSC spheroids

Trypsinization

P

ssiCSC injection

% Tumor

Liver metastasis

Table 1 | Tumor formation and metastasis of SKOV3 in BALB/c nude
mice.?

2D Control (SKOV3) ssiCSC (SKOV3)

d

Cell Tumor formation Liver metastasis
number® 2D control ssiCSC 2D control ssiCSC
100 0/5 0/5 0/5 4/5
1,000 0/5 1/5 0/5 4/5
10,000 0/5 4/5 0/5 4/5
100,000 0/5 3/5 0/5 5/5
1,000,000 2/4 - 0/4 -

In vivo metastasis of the sciCSC
(SKOV3) cells in liver tissue from
primary dorsal tumor

2 Tumor formation and metastasis were monitored up to 120 days.
b All cells were dissociated into single cells and counted with a hemocytometer before subcutaneous injection.
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Mechanism Study

a Wnt target genes
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Activation of Wnt/B-catenin signaling pathways in SKOV3-sciCSC spheroids

KAIST




Conclusion

* The findings presented here clearly
demonstrate that a pVV4D4-based cell-
culture platform enables the conversion of
conventional cancer cell lines to highly
tumorigenic CSC-like spheroids with high
efficiency, reproducibility, and versatility.

pV4D4 polymer-deposited culture plate Surface-Cue Induced 3D CSC spheroid:
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