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A study for molecular mechanism of the Cdk-Pinl axis in cancer stem cell
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We recently established an induced cancer stem cell (CSC)-like model. We utilized
the cell model for drug screening to inhibit the Cdk-Pinl axis in CSCs. Withaferin A (WA) was identified
as a compound inhibiting Cdk activity by inducing p21. WA inhibited not only the stemness and
self-renewal properties of CSCs but also their ability of migration and invasion. WA decreased both the
tumor initiation and the tumor-forming ability of CSCs in an immunosupﬁressed mouse model. We further
attempted to identify functional Cdk substarates by a protomic approach using Pinl as a molecular probe.
We indentified several target proteins for further analysis.



iPS
(iCSCL-10A)
iCSCL-10A
iCSCL-10A
(CSC)
iCSCL-10A
CDKN
(Cdk)

pl6ink p21Cipl
CsC
Cdk CsC

Cdk

CSC
Pinl
CsC
D
MCF-10A
iPS
iCSCL-10A iCSCL-10A
10% FBS 1% penicillin/streptomycin
DMEM
@)
DMSO
10mM
3) (WST-8 assay)
iCSCL-10A  96well 5x10°/well
24 IuM
48
WST-8 activity assay Kit( )
4) (Alkaline Phosphatase
assay;ALP assay)
iCSCL-10A  96well 5%10°/well
24 IuM

48



TRACP & ALP Assay Kit

®) (Tumor sphere
formation assay)
iCSCL-10A 96well Ultra low-attachment
5x10%/well

1uM

surface plate (Corning )

48
Sphere
S5mg/ml  Insulin

Hydrocortisone 2% B27

0.5mg/ml

20ng/ml Epidermal Growth

Factor DMEM-Ham’s F12

(6) (Cell invasion assay;

matrigel-coated transwell assay)

Img/ml
24well transwell 0.1 FBS/DMEM
iCSCL-10A 2
5x10°cell/ml  transwell
10% FBS/DMEM
24
7N (Wound healing assay)
iCSCL-10A  2.5x10°cell/ml
24 dish
6
Image J 1.40
(®)Invivo
iCSCL-10A PBS 2 Wash 0.1ml

6 BALB/c
12
22 2

(€)]

anti-phospho-H2A.X
Billerrica, MA, USA)

anti-Sox2  (Millipore,
anti-p53  anti-PARP
(Cell Signaling Technology, Beverly, MA)

anti-p21  anti-Slug anti-Twist (Santa Cruz
Biotechnology, Dallas, TX) anti-pl6 anti-Cyclin
Bl (BD Biosciences, San Diego, CA)

anti-Cyclin D1 (MBL International, Nagoya,
Japan) anti-Nanog (ReproCELL, Yokohama,

Japan) anti-b-actin  and  anti-Vinculin

(SIGMA-Aldrich, St. Louis, MO)

(1)Cdk-Pinl
73

(WST-8 assay) (ALP
assay) (Tumor sphere formation
assay)

Withaferin A(WA) CSC

WA CSC
WA CSC
ALP assay WST-8 assay
WA  025uM  CSC

0.125uM

Tumor sphere
formation assay

2uM



WA
Withanone Withanolide A

12-Deoxywithastramonolide

QWA  CSC
WA CSC

CD44+/CD24low
iCSCL-10A
CD44+/CD24low
WA CD44+/CD24low
WA
ALDHI1AL1
Nanog
RT-PCR
SOX2
Nanog EMT Twist  Slug
matrigel-coated transwell assay wound
healing assay WA
CSC
WA
CSC in vivo
luM 1.5uM WA 72
CSC
DMSO CSC Balb/c
20
160mm’
1.5SuM WA
IuM WA
22 40mm’
1.5SuM WA
0 1 24 48h
WA 1h
24h
WA
48h

(3)WA  CSC p21

WA CSC

WA CSC

WA
Senescence-associated
beta-galactosidase(SABG)
H2A.X
Comet assay DNA
WA 12
B
p21 WA
12
pErk1/2 pS6
D1
48
Geroconversion
WA CSC
CSC
(4)Cdk
CSC Cdk

iCSCL-10A  Cdk
SuU9s516
DMSO
Pinl
GST
Pinl



GST
GST-Pinl Pinl

CSC

Nishi M, Ryo A. Development of an induced
cancer stem cell model for drug discovery. Can
Cell & Microenviron. 2015 Jan 1(6):e461. DOI:
10.14800/ccm.461.

Nishi M, Akutsu H, Kudoh A, Kimura H,
Yamamoto N, Umezawa A, Lee SW, Ryo A.
Induced cancer stem-like cells as a model for
biological screening and discovery of agents
targeting phenotypic traits of cancer stem cell.
Oncotarget. 2014 Sep 30;5(18):8665-80. URL.:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4
226712/ .

Nishi M, Sakai Y, Akutsu H, Nagashima Y,
Quinn G, Masui S, Kimura H, Perrem K,

Umezawa A, Yamamoto N, Lee SW, Ryo A.
Induction of cells with cancer stem cell

human

defined

properties  from  nontumorigenic

mammary  epithelial cells by
reprogramming factors. Oncogene. 2014 Jan

30;33(5):643-52. DOI: 10.1038/0onc.2012.614.

Mayuko Nishi, Akihide Ryo: Induction of
cells with cancer stem cell properties from

p53-deficient somatic cells. AACR-NCI-EORTC

International Conference, 2013 10 19-24 |
Boston (USA).

Mayuko Nishi, Yukiko Watanabe, Akihide
Ryo: In vitro generation of cells with cancer
stem-cell properties from human prostate
epithelial cells. 72 ,

2013 10 35 ,

Mayuko Nishi, Akihide Ryo: In vitro
generation of cancer stem-like cells using iPS
technology. The 6th International Symposium for
Future Technology Creating Better Human

Health and Society. 2013 2 7-8 |

URL:https://www-user.yokohama-cu.ac.jp/~saiki
n/

@)
Nishi Mayuko

90635343



