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NOZ 37℃ 5% CO2 DMEM/Ham’s F-12 (10% FBS 1% 

Antibiotic-Antimycotic 100x ) Fluorescein isothiocyanate 

(FITC) allophycocyanin (APC) CD44 (clone 

BD105; Miltenyi Biotec) epithelial cell adhesion molecule (EpCAM) (clone 

HEA-125; Miltenyi Biotec) FITC CD44 standard (CD44std)

(clone SFF-2; Affymetrix) CD44 variant 9 (CD44v9)

(clone RV3; Cosmo Bio) CD44v9 FITC

IgG2a (clone RG7/1.30; Miltenyi Biotec)

FACS Aria II cell sorter BD FACS Diva software (BD 

Biosciences) NOZ 0.025% Trypsin with 0.01% EDTA (Life 

Technologies) 0.5%BSA PBS FITC APC

7-aminoactinomycin D (7-AAD; BIO-RAD) CD44high-

CD44std+-CD44v9--EpCAMlow (CD44s) CD44low-CD44std--CD44v9+-EpCAMhigh

(CD44v)

1 2

CD44 EpCAM

3

Migration assay (Boyden chamber assay) and invasion assay

migration assay (Boyden chamber assay) 8 m

(Corning) lower chamber 10% 

FBS upper chamber CD44s CD44v 50,000

37 5% CO2 24 lower 



chamber Differential Quik Stain Kit (Polysciences) 200

3

invasion assay 0.5mg/ml

matrigel lower chamber 10% FBS upper chamber

CD44s CD44v 50,000 24

Differential Quik 200 3

RNA PCR(RT-PCR)

NucleoSpin RNA (Takara Bio Inc., Shiga, Japan) RNA cDNA

PrimeScript II 1st strand cDNA Synthesis Kit (Takara Bio) RT-PCR SYBR 

Premix Ex Taq II (Takara Bio) Mx3000P real-time qPCR system (Agilent Technologies, 

Santa Clara, CA, USA) mRNA ΔΔCt

Glyceraldehyde-3-phosphate dehydrogenase (GAPDH)

6 (BALB/c-nu, Charles River Laboratories) NOZ-

CD44s CD44v PBS-matrigel 1:1

100-10,000 /0.1ml 10,000 4

8

(Tissue samples and tissue microarray: TMA).

1997 2010 52 TMA

1.0mm TMA

HE CD44v9

(Cosmo Bio) CD44v9 TMA distribution score



intensity score distribution score

0 (0-10%) 1 (11-50%) 2 (51-100%) intensity score 0 (no staining of 

cancer cells) 1 (weak) 2 (moderate) 3 (marked) CD44v9 distribution 

score intensity score 4 3

± Wilcoxon Fisher

Kaplan-Meier log-rank

JMP pro 11.2 (SAS) p < 0.05

GBC NOZ CD44 90%

NOZ CD44 isoform 2 CD44 NOZ

70% EpCAM CD44std CD44v9 CD44

NOZ 30% EpCAM CD44std CD44v9 CD44s: 

CD44high-CD44std+-CD44v9--EpCAMlow CD44v: CD44low-CD44std--CD44v9+-

EpCAMhigh CD44s CD44v

CD44v CD44v CD44s CD44s

CD44s CD44s CD44v

migration assay invasion assay CD44s migration 

assay CD44s vs CD44v: 51.2±27.7 cells/field vs 6.1±4.1 

cells/field (p<0.0001) invasion assay CD44s vs 



CD44v: 16.7±13.6 cells/field vs 4.6±2.7 cells/field (p<0.0001)

RT-PCR

CD44s CD44v EMT CD44s

vimentin E-cadherin ZEB1 ZEB2 CD44s

CD44 isoform switch

ESRP1 CD44v

CD44v CD44s / CD44v 6.8 ± 2.8 / 15.7 ± 4.5 mm 

(p<0.001) 131 ± 160 / 1401 ± 1013 mm3 (p<0.001) 0.09 ± 0.12 / 1.15 ± 0.80 g 

(p<0.001) CD44v 100 CD44v 12

10 CD44s

CD44v9 CEA TMA52 9

43 CD44v9 23
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