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Wilms’ tumor gene WT1 is highly expressed in leukemia and various types of solid tumor
and exerts an oncogenic function. Thus, WTl protein is a most promising tumor-associated
antigen. We have been successfully performing WI'l vaccination with 9-mer modified WT1,,;
peptide, which had one amino acid substitution (M—Y) at position 2 of 9-mer natural
WT1l,,; peptide (235-243 a.a.), for close to 700 HLA-A%*24:02-positive patients with
leukemia or solid tumor. Although vaccination of modified WT1,;; peptide induced natural
WTl,,, peptide-recognizing cytotoxic T-lymphocytes (CTLs) and exerted cytotoxic
activity towards leukemia and solid tumor cells that expressed natural WTl,,, peptide
(epitope) but not vaccinated modified WT1l,,; peptide (epitope), the molecular basis has
remained unclear. In this study, we show the molecular basis of clinical findings that
the vaccination of modified WIl,;; peptides is effective for eradication of natural WT1,,,

peptide (epitope)-expressing tumor cells.
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We established a modified WT1,;5; peptide—specific CTL clone, isolated T-cell receptor
(TCR) genes from it and transduced the TCR genes into CD8" T-cells. The TCR-transduced
CD8* T-cells produced interferon y (IFNy) and tumor necrosis factor a (TNFa) in response
to stimulation not only with modified WT1,,; peptide but also with natural WT1l,;; peptide
and lysed modified or natural WTl,;; peptide-pulsed target cells and endogenously

WTl-expressing leukemia cells in an HLA-A%24:02 restriction manner.
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The evidence at the molecular level showing that a modified WT1l,;; peptide-specific
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TCR recognizes both its own modified and another natural WIl,,; peptides (epitopes) has
been demonstrated here for the first time due to our success of cloning a modified WT1,,4
peptide—specific TCR gene. This evidence provided us with a strong proof of concept
of modified WTl,,; peptide-based immunotherapy, in which the modified (not natural)
WTl,,, peptides were effectively vaccinated for the eradication of tumor cells that were
possibly expressing natural (not modified) WT1,s peptides in complexes with
HLA-A%24:02 molecules.
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FAAMREIE Ch 5 W1 2% —F v b & LT F RU 7 FUBEOBRRRBHFE OIS/ —F Itk > T
ThhTns, AVHRTNAETSF RIZNEREEBEORS] (BHRE) T/ MHC Class I & OfEA/INHET
oI ESNIRS (HER) THHAB, RITHERICE Y EER W 7T FIC ko THEI N WL FHFRIR
MIREEYE T M (CTL) WXEARO W1 ~7F FERFEL TV ABMEEGETE 52 L BAHLNERo TS,

AW TEE BICHBIC, WER W1 _7F FERHT 2 T MlasZAE (TCR) NEKRE WITF Reb
BETEDZONE I D, HF VIV TORIENTONTZ, BFEEITHER WL X7F FERWTHE LLEER W1
FRI7e CIL 7 m—rhb TR #ixTFE27r—=v7 L, £0 TR #iaT% D8 T Mila~HA L CHER W1 4
HEiy7z D8 T M E R U7z, fEMLS 7z CD8 T MIRIZSZAERIE T Tlad . BB W1 X7 F RE#RRTH5—F
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