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Glypican-3 (GPC3)  (HCC) 

GPC3 HCC GPC3

GPC3 HCC  

GPC3 HLA-A*24:02 GPC3298–306 

(EYILSLEEL) HLA-A*02:01 GPC3144–152 (FVGEFFTDV) 

HCC

I

GPC3

GPC3 T  (CTL) 

HLA-A*02:07 1 30%

I GPC3

HLA-A*02:07 1
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GPC3 CTL
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IL-2 IL-15 14 GPC3144–152 CTL

CTL GPC3144–152 HLA-A02:07
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CTL  

CTL IFN-γ ELISPOT 
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I

CTL 3
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2 HLA-A*02:07 GPC3144–152

GPC3144–152 CTL I

TCR GPC3

CTL  

 

 

  



7 
 

APC    Allophycocyanin 

APC   Antigen-presenting cell 

BMP   bone morphogenetic protein 

CLL   chronic lymphocytic leukemia 

CCR7   C-C chemokine receptor type 7 

CD   cluster of differentiation 

cDNA   complementary deoxyribonucleic acid 

CR   complete response 

CT   computed tomography 

CTL   cytotoxic T lymphocyte 

Da   dalton 

DAA   Direct Acting Antivirals 

DC   dendritic cell 

DMEM   Dulbecco’s modified eagle medium 

EBV   Epstein-Barr virus 

ELISPOT assay  enzyme-linked immunospot assay 

E ⁄ T   effector/target 

FBS   fetal bovine serum 

FGF   fibroblast growth factor 

FITC   fluorescein isothiocyanate 

GMP   good manufacturing practice 

GPC3   glypican-3 

GPI   glycosyl-phosphatidylinositol 

Gy   gray 

HBV   hepatitis B virus 

HCV   hepatitis C virus 

HCC   hepatocellular carcinoma 

HER-2   human epidermal growth factor receptor 2 
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HIV   human immunodeficiency virus 

HLA   human leukocyte antigen 

HPV   Human papillomavirus 

HS   heparan sulfate 

IFA   incomplete freund’s adjuvant 

IFN   interferon 

IHC   immunohistochemistry 

IL   interleukin 

MAGE   Melanoma-associated antigen 

mRNA   messenger ribo nucleic acid 

NASH   Non-alcoholic steatohepatitis 

NAFLD   nonalcoholic fatty liver disease 

NK   Natural killer cell 

NKT   Natural killer T cell 

OS   overall survival 

PBMC   peripheral blood mononuclear cell 

PD   progressive disease 

PE   Phycoerythrin 

PFS   Progression-free survival 

PHA   phytohemagglutinin-P 

PR   partial response 

RFA   radio frequency ablation 

RECIST Response Evaluation Criteria in Solid Tumors  

RR   relative ratio 

RT-PCR   reverse transcription polymerase chain reaction 

SD   stable disease 

SGBS   Simpson-Golabi-Behmel syndrome 

siRNA   small interfering ribo nucleic acid 

TAA   tumor-associated antigen 
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TACE   transcatheter arterial chemoembolization 

TAE   transcatheter arterial embolization 

TAP   transporter associated with antigen processing 

TCM   central memory T cell 

TCR   T cell receptor 

TEM   effector memory T cell 

TEMRA   CD45RA+ effector memory T cell 

TILs   tumor infiltrating lymphocytes 

Tnaive    naive T cell 

TNF-α   tumor necrosis factor-α 

TRBD gene  T cell receptor beta diversity gene 

TRBJ gene  T cell receptor beta joining gene 

TRBV gene  T cell receptor beta variable gene 

TSA   tumor-specific antigen   
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1  

1  

 

1  

5 3

[Schutte K et al.,2009; Ferlay J et al., 2010; 

Jemal A et al., 2011] (hepatocellular carcinoma: HCC) 

85-90% [El-Serag HB et al, 

2007]  

[El-Serag HB et al, 2007]

HCC [Parkin DM, 

2010; Ryder RW et al., 1992; Chang MH et al., 2000] 2-4

[El-Serag HB et al, 2007]

3-5 HCC HCC

HCC

[Ghebranious N et al., 1998; Maeda S et al., 2005; Bosch FX et al., 2004; Yang W 

et al., 2012]  
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HCC

HCC 8 HCC

 (Non-alcoholic 

steatohepatitis: NASH) [Schafer DF et al., 

1999]  

 

1)  

A B C D E F HCC

75% B (hepatitis B virus: HBV) C  

(hepatitis C virus: HCV) 90%

 

HBV 3 HBV

HCC HBV 10-20%

100 HBV HCC

HCC 16% HBV [Yoshizawa H, 2002] HBV

HBV

HCC

[Chang MH et. al., 1997]  

HCV HBV HCV

2 HCV 200

HCC 80% HCV [Yoshizawa H, 2002]

HCV 1-4%
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5-7% [Freeman AJ et al., 2001] HCV

(interferon : IFN) 

[Bruno S et al., 2001]  (Direct Acting Antivirals: 

DAA) [Au JS et al., 2013] DAA HCV

NS3/4A NS5A NS5B

DAA HCV

[Xiao F et al., 2014]

 

 

2)  

HCC 9 HBV HCV

HCV HCC 10 HBV HCV

B C HCC HCC 10%

B C

 

[Calle EE et al., 2003]

(nonalcoholic fatty liver disease: NAFLD) NASH HCC

[Lai MS et al., 2006]  

NAFLD 10-20% NASH HCC 13% NASH

[Bugianesi E, 2007]  

 

3 HCC  

2013

3 HCC HCC
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1)  

 

 

2)  

HCC

 (radio frequency ablation: RFA) 

(trancecatheter arterial chemo-embolization: TACE) [Imamura H et al, 

2003]  

RFA 460-480kHz

RFA 5 68-86%

33-58% [Lau WY et al., 2009] RFA

11.8% [Kim YS et al., 2013] RFA

[Mima K et al., 2013]  

TACE .  

(transcatheter arterial embolization: TAE) 

TACE 5 26%

52% [Takayasu K 
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et al., 2006]  

 

3)  

 ( ) HCC

 (overall survival: OS) 

[Llovet JM et al., 2008; Cheng AL et al., 2009; 

Kim HY et al., 2011] B-Raf

C-Raf ERK 1/2 

FLT-3, KIT, FGFR-1, 

RET VEGFR PDGFR

[Wilhelm SM et al., 2004; Adnane L et al., 2006; Keating GM et al., 2009]

MCL-1(myeloid cell leukemia-1)

MAPK

[Rahmani M et al., 2005; Wilhelm S et al., 2006]  

 RECIST (Response Evaluation 

Criteria in Solid Tumors) 5%

[Morimoto M et al., 2011]

 (Progression-free survival: PFS) 2.1 Llovet JM

PFS 5.5

[Kaneko S et al., 2012]  

[Morimoto M 

et al., 2011]
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1) - 3) 

5 70%

[Yamamoto J et al., 2001; Imamura H et al, 2003; Tateishi R et al., 2006]

HCC

 

 

4  

interleukin (IL) -2 IFN

 ( CD20 )  ( human 

epidermal growth factor receptor 2 (HER-2) ) 

Natural killer (NK) Natural 

killer T (NKT) γδT T  

(cytotoxic T lymphocyte: CTL)  

 

MHC CTL  

 (major 

histocompatibility complex: MHC) MHC

 (human leukocyte antigen: HLA) 

MHC
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TAP 

(transporter associated with antigen processing) 

MHC-class I MHC-class I

 

CTL MHC-class I T  

(T cell receptor: TCR) CTL

IFN-γ tumor necrosis factor (TNF) -α

B CTL

CTL MHC-class I

 

 

 

1991 Boon T Melanoma-associated antigen (MAGE) 

-1 [van der Bruggen P et al., 1991] 100

 (tumor-specific antigen: TSA) 

 (tumor-associated antigen: TAA) 2 TSA p53

K-ras BCR-ABL

 (Epstein-Barr virus: EBV) 

 (Human papillomavirus: HPV) 

TAA MAGE NY-ESO-1

Carcinoembryonic antigen (CEA) α-fetoprotein  (AFP) 
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glycoprotein (gp) 100 melanoma antigen recognized by T cells (MART) -1

HER-2 WT-1

 

 

 

 (dendritic cell: DC) 

DNA

6 [Dermine S et al., 2002]   

 

1)  

CTL  

(tumor infiltrating lymphocyte: TIL) 

 (NK NKT γδT ) 

[Cheng M et al., 2013; Fujii S et al., 2013; 

Latha TS e al., 2014]  
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Rosenberg SA TIL 43

5  (12%)  (Complete Response: CR) 43 16  (37%) 

 (partial response: PR) 49%

12Gy

25 10  (40%) CR 25 8  (32%) PR

72% [Rosenberg SA et al., 2011]  

TCR (Chimeric Antigen Receptor: CAR) 

TCR

[Morgan RA et al., 2006; Johnson LA et al., 2009; Robbins 

PF et al., 2011] cluster of differentiation (CD)19 CD3ζ

CAR-T

CD19  (chronic lymphocytic leukemia: CLL) 

8 2 CR 4 PR [Kochenderfer JN 

et al., 2012]

[Kenderian SS et al., 2014]  

 

2)  
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MHC-class I

CTL [Hailemichael Y et al., 2014]

(Antigen-presenting cell: APC) MHC-class I

APC CTL

CTL

MHC-class I

 

 

[Yamada A et al.,2013; Ohtake J et al., 2014]  

 

5 HCC  

HCC HCC

[Greten TF et al., 2006; Mizukoshi E et al., 2011] HCC

AFP MAGE-A NY-ESO-1 SSX2 telomerase reverse transcriptase 

(TERT)  [Breous E et al., 2011] AFP TERT

[Butterfield LH, 2007; Greten TF et al., 2010]  
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Glypican-3 (GPC3) 

complementary deoxyribonucleic acid (cDNA) HCC

HCC

Glypican-3 (GPC3) [Nakatsura T et. al., 2003]

HCC  (Immunohistochemistry: IHC) 

HCC GPC3

[Nakatsura et. al., 2003; Capurro et. al., 2003; De Cat B et. 

al., 2003]

[Nakatsura T et al., 2004; Toretsky JA et al., 

2001; Stadlmann S et al., 2007; Maeda D et al., 2009; Baumhoer D et al., 2008; Saikali 

Z et al., 2000; Boily G et al., 2007; Aviel-Ronen S et al., 2008]  

GPC3 580 65-kDa  

(heparan sulfate: HS) C

560  

(glycosyl-phosphatidylinositol: GPI) 

[Filmus Jet al., 1995; Filmus J et al., 2001] GPI

[Mayor S et. al., 2004] GPC3

[Mertens G et al., 1996]  

GPC3 - -  (Simpson-Golabi-Behmel 

syndrome: SGBS) 

 [Pilia G et al., 1996; Pellegrini M et al., 1998] GPC3 Wnt Hedgehog

 (bone morphogenetic protein: BMP)  (Fibroblast 
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growth factor: FGF) HS

[Capurro M et al., 2014; 

Capurro MI et al., 2012; Filmus J et al., 2014; Midorikawa Y et al., 2003; Grisaru S et 

al., 2001; Paine-Saunders S et al., 2000] GPC3

 

GPC3 HCC

[Nakatsura et. al., 2003; Pellegrini M et al., 1998; 

Iglesias BV et al., 2008] GPC3 Wnt Hedgehog 

HCC [Capurro MI et al., 2005; Capurro MI et al., 2008]

GPC3 HCC [Nakatsura T et 

al., 2003; Capurro M et al., 2003; Nakatsura T et al., 2005; Shirakawa H et al., 2009; 

Shirakawa H et al., 2009] GPC3

HCC  

 

GPC3  

GPC3 HLA-A*24:02

GPC3298–306 (EYILSLEEL) HLA-A*02:01 GPC3144–152 

(FVGEFFTDV) GPC3

CTL [Motomura Y etal., 2006;  Nakatsura 

T Motomura Y et al., 2008; Iwama T et al., 2013; Komori Het al., 2006; Nakatsura T et 

al., 2004].  

HLA-A2 HLA [Imanish T et al., 1992]

50%[Ellis JM et al., 2000] 40%

[Sidney J et al., 1996; Yasuda Net al., 1976] HLA-A2
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90% HLA-A*02:01 [Ellis JM et al., 2000]

HLA-A*02:01 HLA-A*02:06 HLA-A*02:07

HLA 19% 14% 7% [Mehra NK 

et al., 2001] HLA-A*02:01

GPC3144–152 HLA-A*02:06 HLA-A*02:07

(data not shown)   

HCC 33 GPC3

I HLA-A*24:02

HLA-A*24:02 GPC3298-306 HLA-A*02:01

HLA-A*02:06 HLA-A*02:07 HLA-A*02:01

GPC3144-152 GPC3

GPC3

GPC3 CTL

[Sawada Y et al., 2012; Yoshikawa T et al., 2011;Nobuoka D et al., 2013; Sawada Y et 

al., 2012] GPC3

CTL OS GPC3 CTL

OS

[Sawada Y et al., 2012] 2 RECIST

33 1 PR 19  (stable disease: SD)  

I

GPC3

TIL

1 [Sawada Y et al., 2013]

I PR HLA-A*02:07  
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2  

GPC3 CTL

HLA-A*02:07 2  (Peripheral blood mononuclear 

cell: PBMC) GPC3144–152 CTL
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2  

 

1 GPC3

 

HCC GPC3 I  

(2007 2009 ) GPC3

 (2011 2013 ) 

UMIN

(UMIN-CTR number, 000001395, UMIN000005093)  

 

2 GPC3 I  

GMP HLA-A*24:02

GPC3298–306 (EYILSLEEL) HLA-A*02:01

GPC3144–152 (FVGEFFTDV) (American Peptide Co., Sunnyvale, CA, USA) 

 (Incomplete Freund's adjuvant: IFA; Montanide 

ISA-51 VG; SEPPIC, Paris, France) 0.3 1 3

10 30 mg/body 2 3 [Sawada Y et al., 

2012; Yoshikawa T et al., 2011]  

HLA-A2 GPC3144–152 30mg/body 2

3 PBMC  
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3 GPC3

 

GMP GPC3  

(American Peptide Co) IFA (SEPPIC) 

3 mg/body 2

 

3mg/body HLA-A2 GPC3144–152

1 4

2

2

PBMC  

 

4  

2

Ficoll-Hypaque

PBMC  

 

5  

ex vivo IFN-γ 

ELISPOT PBMC500,000 IFN-γ ELISPOT 

10 μg/mL GPC3144 152 HIV19 27 

(TLNAWVKVV) 20 HIV19 27

PBMC GPC3144 152

IFN-γ HIV19 27 IFN-γ 
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GPC3144 152 CTL

IFN-γ ELISPOT 12  

6  

1-87 (GPC3 , HLA-A*02:07+) 

JHH-7 (GPC3+, HLA-A*02:07 ) Dulbecco’s modified Eagle’s medium (DMEM; 

Sigma, St. Louis, MO, USA)  (fetal bovine serum : 

FBS; Gibco, Carlsbad, CA, USA) 10% penicillin streptomycin L-glutamine 

(Gibco) 1% 5% CO2 37ºC  

 

7  

pcDNA3.1 (Invitrogen, Carlsbad, CA, USA) HLA-A*02:07 

complementary deoxyribonucleic acid (cDNA) pcDNA3.1

HLA-A*02:07 cDNA pcDNA3.1 (pcDNA3.1/HLA-A*02:07) 

 

JHH-7 FuGENE® HD (Roche Applied 

Science, Mannheim, Germany) JHH-7/mock

JHH-7/HLA-A*02:07 DMEM (Sigma) 

FBS (Gibco) 10% penicillin streptomycin L-glutamine (Gibco) 1%

Geneticin (Calbiochem, Darmstadt, Deutschland) 1 mg/mL

5% CO2 37ºC  

 

8 GPC3144–152 CTL  

ex vivo IFN-γ ELISPOT

GPC3 CTL PBMC 
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2 × 106 24well 10 μg/mL GPC3144–152 

RPMI 1640 (Sigma) FBS 10% penicillin 

streptomycin L-glutamine (Gibco) 1% GPC3144–152

2  (IL) -2 (NIPRO, Osaka, Japan) 

100 IU/mL IL-15 (PeproTech Inc, Rocky Hill, NJ, USA ) 10 ng/mL

14  

 

9 CD107a  

GPC3144–152 14 PBMC CD8

(Miltenyi Biotec, Bergisch Gladbach, Germany) CD8

1-87 GPC3144–152 (HIV) 19–

27  10 μg/mL 2 HLA

 ( ) CD8

1-87 2:1 Allophycocyanin 

(APC) CD107a  (BD Biosciences, San Jose, CA, USA) 

37 ˚C 3.5 3.5 PBS

Phycoerythrin (PE) CD8  (Biolegend) 4 ˚C 20

PBS 2 FACS 

Canto II (BD Biosciences) FACS Aria (BD Biosciences)  

 

10 GPC3144–152 CTL  

FACS Aria cell sorter (BD Biosciences) CD8 CD107a

1 AIM-V 

(Gibco)  (Human AB Serum) 10% IL-2 (200 IU/mL)

IL-15 (10 ng/mL) phytohemagglutinin-P (PHA) (5 μg/mL) (Wako Pure 
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Chemical Industries, Ltd., Osaka, Japan) 

14~21 100Gy

(allogeneic: allo) PBMCs  

 

11  

-AM (Dojindo, Kumamoto, Japan) 37 ˚C

30 CTL 4-6

CTL

VPC  (Minerva Tech, 

Tokyo, Japan) 

 

 (%) = {1− [(  – 

) / (  – 

)]} × 100% 

 

12 IFN-γ ELISPOT  

IFN-γ ELISPOT  (BD Biosciences) CTL IFN-γ

ELISPOT PBS 200 IFN-γ

4 ˚C

RPMI 10% FBS

2 CTL

37˚C  20 20

PBS-T 3 PBS 10% FBS 250

IFN-γ  2 2

PBS-T 3 PBS 10%
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FBS 100 -HRP

1 1 PBS-T 4 PBS 2

AEC substrate kit (BD biosciences) 

ELIPHOTO  (Minerva Tech) 

 

 

13 CTL  

CTL PE C-C chemokine receptor type 7 (CCR7)  

(Dako, Glostrup, Denmark) fluorescein isothiocyanate (FITC) 

CD45RA  (BD Biosciences) 4˚C 20 PBS

2 FACS Canto II (BD Biosciences) 

 

 

14    

10−5 M 10−13 M -AM

CTL 1:10 

(effector/target (E/T) = 10) 37 ˚C 4

CTL 50%

CTL  

 

15 RNA  

GPC3 small interfering ribo nucleic acid (siRNA) RNA

 (Invitrogen) siRNA Qiagen 

(Valencia, CA, USA) AllStras Neg. Control siRNA 3
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GPC3 siRNA ( ) Lipofectamine RNAiMAX (Invitrogen) 

JHH-7/HLA-A*02:07  

GPC3 siRNA  

 

16  (RT-PCR) 

TRIZOL® reagent (Invitrogen) GPC3 siRNA

RNA siRNA JHH-7/HLA-A*02:07 total RNA

Total RNA PrimeScript® II 1st strand cDNA Synthesis Kit 

(TaKaRa, Kyoto, Japan) Complementary deoxyribonucleic acid (cDNA) 

cDNA 10 ×Ex Taq® Buffer (TaKaRa) 2.5 mM dNTP mixture 

(TaKaRa) 5 U Ex Taq® (TaKaRa) GPC3 β

PCR  ( ) 10 μM PCR 96-well Gene Amp PCR system 

9700 (Applied Biosystems, Carlsbad, CA, USA)   72 ˚C 10 98 ˚C 

10 64 ˚C 30 72 ˚C 30 20 PCR 1.5%

 

 

 

 

RT-PCR  
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17 TCR-β  

TRIZOL® reagent (Invitrogen) CTL total RNA

Total RNA PrimeScript® II 1st strand cDNA Synthesis Kit (TaKaRa, Kyoto, 

Japan) TCR-β cDNA

dT TCR-β  (BC) 

(5’-CACCAGTGTGGCCTTTTG-3’)  

cDNA PCR T cell receptor beta variable (TRBV) 

cDNA 10 × pyrobest® Buffer 

II (TaKaRa) 2.5 mM dNTP mixture (TaKaRa) 5 U pyrobest® DNA polymerase 

(TaKaRa) 8 TRBV

( , S1-S8) 5’BC 150 nM PCR

PCR 96-well Gene Amp PCR system 9700 (Applied Biosystems) 

94 ˚C 2 94 ˚C 10 57 ˚C 40 72 ˚C 40 35

PCR 2% 8

 

TRBV

TRBV

PCR PCR 2%

300-350bp TRBV

 

TRBV PCR Applied 

Biosystems 3500 Genetic Analyzer (Applied Biosystems) 

TRBV T cell receptor beta joining (TRBJ)

T cell receptor beta diversity gene (TRBD) IMGT databases 

(http://www.imgt.org/)  
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TRBV PCR  

[Harada Y et al., 2007; Tanaka-Harada Y et al., 2010] 

 

18  

Mann–Whitney U  

  

2nd Mix TRBV gene names Forward primer sequence (5'–3')
  PCR forward primers S1 TRBV9 ACAGCAAGTGACTCTGAGATGCTC
(TCR-BV genefamily -specific primers) TRBV5 ACAGCAAGTGACTCTGAGATGCTC

TRBV25 GATCACTCTGGAATGTTCTCAAACC
TRBV10 CCAAGACACAAGGTCACAGAGACA

S2 TRBV20 GAGTGCCGTTCCCTGGACTTTCAG
TRBV28 GTAACCCAGAGCTCGAGATATCTA
TRBV2 GGTCACACAGATGGGACAGGAAGT

S3 TRBV29 TCCAGTGTCAAGTCGATAGCCAAGTC
TRBV7-3 ATGTAACTCTCAGGTGTGATCCAA
TRBV27 GTGACCCAGAACCCAAGATACCTC

S4 TRBV7-1 GTGTGATCCAATTTCAGGTCATAC
TRBV12 GGTGACAGAGATGGGACAAGAAGT
TRBV11 CAGTCTCCCAGATATAAGATTATAGAG

S5 TRBV19 CACTCAGTCCCCAAAGTACCTGTT
TRBV30 GTCAGATCTCAGACTATTCATCAATGG
TRBV4 TACGCAGACACCAAGACACCTGGTCA
TRBV3 CCCAGACTCCAAAATACCTGGTCA
TRBV18 TGCAGAACCCAAGACACCTGGTCA

S6 TRBV21 AAGGTCACCCAGAGACCTAGACTT
TRBV14 ATAGAAGCTGGAGTTACTCAGTTC
TRBV23 ACAAAGATGGATTGTACCCCCGAA

S7 TRBV6 GTGTCACTCAGACCCCAAAATTCC
TRBV24 GTTACCCAGACCCCAAGGAATAGG

S8 TRBV13 CTGATCAAAGAAAAGAGGGAAACAGCC
TRBV15 CAAGATACCAGGTTACCCAGTTTG

Reverse primer sequence (5'–3') GGAACACGTTTTTCAGGTCCTScreening and specifying-PCR (5'BC)
TCR-BV gene names are in accordance with IMGT unique gene nomenclatures.

 Sequences of primers for PCR amplification
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3  

1 GPC3

 

GPC3 I HLA-A2 GPC3144-152

HLA-A*02:07 1

 

CT

3 ( 1A) GPC3144-152

3

3 2 (

1B)  

HLA-class I GPC3 CD8

( 1C)  

 

2 GPC3144-152

CTL  
PBMC GPC3144-152

ex vivo IFN-γ ELISPOT  

 ( 11 0.07 mm2) 

2 IFN-γ 10

 ( 196 1.86 mm2) ( 2)  
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3 GPC3144-152 CTL  

GPC3144–152 GPC3144–152 

CTL GPC3144–152 CTL

CTL ex vivo IFN-γ ELISPOT 

10  

in vitro GPC3144–152 14 PBMC

CD8 CD8 GPC3144–152 

HLA-A*02:07 1-87 CD107a CD8

GPC3144–152 HLA-A*02:07

1

CTL  

3 CTL 24-4-2 24-4-7 24-2-10 IFN-γ ELISPOT 

 

CTL GPC3144–152 1-87

IFN-γ 1-87

IFN-γ ( 3A) CTL GPC3144–

152 1-87

1-87 ( 3B)

3 CTL 24-4-2 24-4-7 24-2-10 GPC3144-152 

 

 

4 CTL  

CTL CCR7

CD45RA FACS ( 4A) 3 CTL

24-4-2 24-4-7  T  (TEM, CCR7− CD45RA−)
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 24-2-10  T  (TEMRA, 

CCR7− CD45RA+) ( 4B)  

 

5 TCR  

1-87  (10-5 M  10-13 M) GPC3144–152 

CTL

CTL TCR GPC3144–152 

HLA-A*02:07 50%

CTL 3 CTL

24-4-2 10-11 M 24-4-7 10-9 M 24-2-10 10-8 M

( 5) CTL 24-4-2 CTL

TCR  

 

6 CTL GPC3

 

HLA-A*02:07 GPC3 CTL

GPC3 JHH-7

pcDNA3.1/HLA-A*02:07 pcDNA3.1 HLA-A*02:07

JHH-7/HLA-A*02:07 JHH-7/mock

GPC3 HLA-A02:07

( 6A, B)  

CTL IFN-γ ELISPOT 

TCR CTL

24-4-2 JHH-7/HLA-A*02:07 IFN-γ JHH-7/mock 
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IFN-γ ( 6C, D) CTL 24-4-2

TCR CTL 24-4-7 24-2-10 JHH-7/HLA-A*02:07

IFN-γ ( 6C, D)  

CTL 24-4-2 JHH-7/HLA-A*02:07

CTL 24-4-7 24-2-10

( 6D)  

TCR CTL GPC3

 

 

7 CTL 24-4-2 GPC3  

JHH7/HLA-A*02:07 HLA-A*02:07

siRNA

JHH-7/HLA-A*02:07 GPC3

RT-PCR JHH-7/HLA-A*02:07 GPC3mRNA  3

GPC3-siRNA

( 7A)  
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 [Sawada Y et al., 2012; Yoshikawa T et al., 2011] GPC3

GPC3

T TCR ex vivo

3 GPC3144-152

CTL TCR-β CTL

TCR TRBV TRBD TRBJ

GPC3144-152



42 
 

GPC3144-152 CTL  

HLA-A*02:07 HLA-A*02:01 99 (Y C)

99 X

3 D

[Saper MA et al., 1991; Madden DR et al., 1993; Sidney J et 

al., 1997] HLA-A*02:07 HLA-A2

HLA-A*02:07 HLA-A2

[Rivoltini L et al., 1996; Sidney J et al., 1997] HLA-A*02:07 HLA-A2

[Sidney J et al., 1997] HLA-A2 [Sette 

A et al., 1998] GPC3144-152

HLA-A*02:01, HLA-A*02:06, HLA-A*02:07

 

Ito M Nonaka Y HLA-A*02:07 TIL HLA-A2

CTL HLA-A*02:07 HLA-A*02:01

HLA-A*02:06

[Ito M et al., 2001; Nonaka Y et al., 2002]

HLA-A*02:07 HCC PBMC GPC3144-152

CTL 24-4-2 HLA-A*02:07 HLA-A*02:01

HLA-A*02:06 CTL

HLA-A*02:01 HLA-A*02:06  

I CD8

[Sawada Y et al., 2012]
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