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3. 

AHCC®

4. 
(1) 

KLM1
PancI KLM1-R PK45p
RPMI-1640  (189-02025, Wako) 10% FBS

 (168-23191, Wako) KLM1-R
KLM1-R KLM1

 (40)
AHCC®  ( , )

RPMI-1640 10 mg/mL Millex®-GS 0.22 µm (SLGV033RS, 
Merck)

(2) 
 (2.1) 

RIPA buffer [0.5% sodium deoxycholate, 1% nonyl 
phenoxypolyethoxylethanol-40 (NP-40), 150 mM NaCl, 0.01% SDS, 50 mM Tris-HCl,10 mM 
sodium fluoride, 1 mM sodium vanadate, 1 mM phenyl methyl sulfonyl fluoride, 10 µg/ml 
aprotinin, 10 µg/ml leupeptin] PBS (-)

PBS (-) RIPA buffer
1.5 mL  (15%, 10sec x 2 )

21,500 x g 4°C 20 1.5 mL
Trypsin-EDTA 50 mL

2000 rpm 5  [50 mM 
Tris-HCl, pH 7.5, 165 mM sodium chloride, 10 mM sodium fluoride, 1 mM sodium vanadate, 1 
mM phenyl methyl sulfonyl fluoride, 10 mM ethylenediaminetetraacetic-acetic acid, 10 
aprotinin, 10 leupeptin, and 1% NP-40] 1 4°C

21,500 x g 4°C 20 1.5 mL
-80°C

Lowry protein assay  (41)



(2.2) 
 15 µg SuperSeqTM Ace, 5-20%, 13well (197-15011, Wako)

SDS-PAGE (sodium dodecyl sulfate polyacrylamide gel electrophoresis)
SDS-PAGE 0.45 µm PVDF  (polyvinylidene difluoride; 
Immobilon®-P membrane, IPVH00010, Millipore) 1

 (5% skim milk / TBS) 0.02% Tween-20 TBS
4 Peroxidase AffiniPure Goat 

Anti-Rabbit IgG (H+L) (111-035-003, Jackson ImmunoResearch Laboratories)
ImmunoStar LD (290-69904, Wako) ImmunoStar Zeta (295-72404, Wako)

LAS-1000 system (Fuji Film) Amersham Imager (GE healthcare)
ImageQuant TL (GE Healthcare)

Actin GAPDH 1 1

(2.3) 
4% PFA (paraformaldehyde, Wako)

0.1% Triton X-100 5% Normal Goat Serum [10% Normal Goat 
Serum (50062Z, Invitrogen) 1xPBS (-) ]
4 Alexa FluorTM 488 goat anti-rabbit IgG (H+L) 
(A11008, Invitrogen) 1 1 µg/mL

DAPI (4',6-diamidino-2-phenylindole, 045-30361, Wako)
BZ-9000 series (BIOREVO, Keyence) BZ-II Viewer software (Keyence)
1 1

(2.4) PCR
RNA  (FG-80250, Nippon Genetics)

PBS (-)
PBS (-) RNA RNA
Nanodrop cDNA ReverTra Ace® qPCR RT Master Mix with 

gDNA Remover (FSQ-301, TOYOBO) Real-time polymerase chain 
reaction (PCR)assay PowerUpTM SYBRTM Green Master Mix (A25742, applied biosystems)

 StepOnePlusTM (applied biosystems) StepOne software (ver. 2.3, applied 
biosystems) 2

(2.5) 
96 well 1 well 4.0 x 103 cells

3 AHCC® 10 mg/ mL 5 mg/ mL 2mg/ mL 0 mg/ mL



AHCC® 48 PBS (-) 2
 [ 0.05% 20% 

] 50 µL 5 PBS (-)
33% 100 µL Model550 (BIO-RAD)

595 nm

(3) 
±  (mean ± standard error of the mean; SE) 2

t-test ( ) 5%



5. 

(1) 
(1.1) PCR  ( 5) 

PCR 4
7 PCR

KLM1 KLM1-R 6 well 1 well 2 x 105 cells
37°C 5% CO2 2 RNA

PCR KLM1-R KLM1
18S rRNA 1.30 GAPDH 1.25 -actin1 1.15 -actin2

1.12 HPRT 1.08 KLM1 KLM1-R
HRPT KLM-R 6 well

1 well 2 x 105 cells 37°C 5% CO2 1
AHCC® 10 mg/mL (AHCC® ) 0 mg/mL ( )

12 RNA PCR
AHCC® 18S rRNA 1.33 GAPDH

2.91 RPL13A 2.01 B2M 2.15 TBP 2.83 -actin1 2.01 -actin2
2.15 HPRT 2.22 AHCC®

18S rRNA KLM1 KLM1-R
HPRT AHCC®

18S rRNA

(1.2) HSF1  ( 6A) 
KLM1-R KLM1

HSP27 HSP27 HSF1
KLM1 KLM1-R 6 well 1 well 2 x 105

cells 37°C 5% CO2 2 KLM1
KLM1-R
KLM1-R KLM1 HSF1 HSP27

KLM1-R HSF1
HSP27

(1.3) YAP  ( 6A, B) 
Hippo-YAP

KLM1 KLM-1R YAP YAP LATS1 LATS1
CYR61 KLM1 KLM1-R 6 



well 1 well 2 x 105 cells 37°C 5% CO2

2
KLM1-R KLM1 YAP

YAP Hippo LATS1
LATS1 LATS1

LATS YAP
YAP KLM1-R KLM1

YAP YAP

YAP CYR61 CTGF CDA
KLM1 KLM1-R 6 well 1 well

2 x 105 cells 37°C 5% CO2 2
RNA PCR KLM1-R KLM1

CYR61 CTGF CDA
KLM1-R KLM1 YAP

CDA
YAP KLM1-R YAP KLM1

YAP

(1.4) YAP HSF1  ( 6C) 
YAP HSF1

KLM1 KLM1-R KLM1 KLM1-R 48 well
1 well 1 x 104 cells 37°C 5% CO2 2

4% PFA KLM1 KLM1-R
YAP HSF1

YAP KLM1-R KLM1
HSF1 KLM1-R KLM1

KLM1-R KLM1 YAP HSF1
KLM1-R YAP HSF1

(1.5) AHCC® HSF1  ( 7) 
KLM1-R AHCC® HSP27

AHCC® HSP27 HSF1 HMGB1
KLM1-R AHCC® AHCC® 48



AHCC®
HSF1 HMGB1

AHCC® HSF1
HSP27  (42)

(1.6) AHCC® CDA  ( 8) 
AHCC®

AHCC®
Hippo-YAP CDA

KLM1-R 6 well 1 well 2 x 105 cells
37°C 5% CO2 1 KLM1-R 10 mg/ mL

AHCC® 12 RNA
PCR AHCC®

YAP LATS1 LATS1 HSF1
YAP CYR61 CDA

AHCC®
YAP CDA

(1.7) AHCC®  ( 9)
AHCC®

KLM1-R PancI KLM1 PK45p
AHCC® AHCC® 48

AHCC®
AHCC® 10 mg/ mL
AHCC®



(2) 

1 
ABC transporters: ATP binding cassette transporters, dFdU: 2 ,2 -difluorodeoxyuridine, 
CDA: cytidine deaminase. SLC transporters: Solute carrier transporters dFdC: 
2 ,2-difluorodeoxycytidine, dCK: deoxycytidine kinase, 5 -NT: 5 -nucleotidase. NMPK: 
nucleoside monophosphate. NDPK: nucleoside diphosphate kinase. 



2 YAP
YAP LATS1 S61 S109 S127 S164 S381

CBP/p300 K494 K497

TEAD bd: TEAD binding domain, WW: WW domain, SH3 bm: SH3 domain binding 
motif, TAD: transcriptional activation domain, PDZ bm: PDZ domain-binding motif. 



3 Hippo
YAP TEAD

YAP Hippo
YAP 14-3-3

 (LPA) G  (GPCR)
Rho Rho YAP



4 YAP
EMT: epithelial to mesenchymal transition.  



5 PCR
PCR 4

7  (n = 3) KLM1
KLM1-R AHCC®

KLM1 AHCC® 1 KLM1
KLM1-R HPRT AHCC®

18S rRNA



6 KLM1-R YAP
(A) KLM1 KLM1-R Hippo-YAP

HSF1 HSP27 (B) (A) KLM1 1
(C) YAP CTGF CYR61 CDA

HPRT (D) YAP HSF1
50 µm P Student s t-test (n = 3) *: P < 0.05 **: P < 0.01 n.s.: 



7 AHCC® HSF1
KLM1-R AHCC®  (10 mg/mL)

 (0 mg/mL) HSF1 HMGB1 Actin
(A) (B) AHCC® HSF1
HMGB1 Actin P Student s t-test (n = 3)

*: P < 0.05



8 AHCC® CDA YAP
(A) Hippo-YAP HSF1 (B) (A)

 (CTL) 1 GAPDH (C) YAP
CTGF CYR61 CDA mRNA

 (CTL) 1 18S rRNA P
Student s t-test (n = 3) *: P < 0.05 **: P < 0.01



9 AHCC®
(A) 10 mg/mL AHCC®

(B) 0 mg/mL AHCC® 100% P
Student s t-test (n = 9) **: P < 0.01



1 

Anti-YAP CST #4912 IB (1:2000) 
Anti-YAP CST #14074 IF (1:200) 
Anti-phospho-YAP (S128) CST #4911 IB (1:1000) 
Anti-HSF1 CST #12972 IB (1:2000), IF (1:200) 
Anti-HSP27 CST #95357 IB (1:2000) 
Anti-HMGB1 CST #3935 IB (1:1000) 
Anti-GAPDH CST #5174 IB (1:2000) 
Anti-Phospho-LATS1 (S909) CST #9157 IB (1:1000) 
Anti-LATS1 CST #3477 IB (1:2000) 
Anti-CYR61 CST #14479 IB (1:2000) 
Anti- n Santa Cruz sc-1616 IB (1:2000) 
IB; Immunoblotting, IF; Immunofluorescence. 

2 

Gene 5 -Forward-3  5 -Reverse-3
HsCYR61 AGCCTCGCATCCTATACAACC TTCTTTCACAAGGCGGCACTC 
HsCTGF CCAATGACAACGCCTCCTG TGGTGCAGCCAGAAAGCTC 
HsGAPDH ATGGGGAAGGTGAAGGTCG GGGGTCATTGATGGCAACAATA 
Hs18SrRNA GTAACCCGTTGAACCCCATT CCATCCAATCGGTAGTAGCG 
HsCDA CTGAAGCCTGAGTGTGTCCA TGCCCTGAAATCCTTGTACC 
HsRPL13A CCGCCCTACGACAAGAAAAAG TACTTCCAGCCAACCTCGTG 
HsB2M TGCTGTCTCCATGTTTGATGTATCT TCTCTGCTCCCCACCTCTAAGT 
HsTBP CACGAACCACGGCACTGATT TTTTCTTGCTGCCAGTCTGGAC 
HsACTB-1 AGAGCTACGAGCTGCCTGAC AGCACTGTGTTGGCGTACAG 
HsACTB-2 CTGGAACGGTGAAGGTGACA AAGGGACTTCCTGTAACAATGCA 
HsHPRT AGAATGTCTTGATTGTGGAAGA ACCTTGACCATCTTTGGATTA 
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PCR
KLM1 KLM1-R HPRT AHCC®
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AHCC®  ( 5)

GAPDH KLM1-R KLM1
1.25 PCR

PCR

YAP  (14)
 (21, 23)

YAP  (24)
YAP
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Hippo YAP
KLM1 KLM1
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CDA YAP CDA
YAP

 (44) YAP-TEAD
NuRD (nucleosome remodeling and deacetylase)

KLM1-R YAP
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YAP CDA
YAP

YAP
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 (53) siRNA HSF1
 (54) HSF1 HSPs
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CDA  ( 4)

AHCC® UFT
 (56) AHCC®  (57, 58)

 (59, 60)
AHCC®

Ras
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1 µm
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YAP
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