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Predictive/prognostic factors and escape phenomenon on WT1 peptide vaccination again
st malignant gliomas
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We have tried to reveal the predictive or prognostic factors on WT1 peptide vaccin
ation against malignant gliomas. As those factors, a phenotype of memory T cells in periphera blood, high
expression of WT1 mRNA, an early positive turning of DTH and methionine parametric response map (PRM) were

confirmed. We have also shown that the escape phenomena from WT1 vaccination was in part due to a decreas
e of WT1/HLA class | molecule expression and an increase of Treg in tumor microenvironment.

WT1



WT delayed type
hypersensitivity (DTH)
methionine PET (met PET)

WT1
1
(54.7%)
(J Neurosurg 2008
108(5):963) WT1 CTL
2
WT1
CD4 central memory T
cell (CW) CD8 effector
memory T cell (EM)
WT1
WT
delayed type hypersensitivity (DTH)
12
methionine PET (met PET)
WT
HLA class 1
WT
WT1 CTL
T
phenotype WT1 DTH
methionine PET
W11
W11
A, B, C
A. CTL
CD4
CM  CD8 EM
WT1

MR1
B.
A -
W11
Interferon-y (IFN-y )
WT1
CD4
WT11gG
A, B
MRI
PFS 0S
C.wr1
WT1, HLA
class |
CD3, CD4, CD8,
CD79a T (Treg)
T
A.
phenotype CM EM
WT1
WT1 mRNA
DTH DTH
methionine PRM
(parametric response map )
MRI-RECIST

methionine PRM

Chiba Y et al., J Neurosurg 116 (4),
835-842, 2012

B.
A -

A

C.WT1
20

WT1 WT1, HLA
class |
(TIL) CD3, CD4,
CD8, CD79a T

(Treg)



WT1

TIL Treg

WT1

HLA class | Treg

19
Kinoshita M, Sasayama T, Narita Y,
Yamashita F, Kawaguchi A, Chiba Y,
Kagawa N, Tanaka K, Kohmura E, Arita
H, Okita Y, Ohno M, Miyakita Y, Shibui
S, Hashimoto N, Yoshimine T. Different
spatial distribution between germinal
center B and non-germinal center B

primary central nervous system
lymphoma  revealed by magnetic
resonance group analysis. Neuro
Oncol.2014. Feb 3. [Epub ahead of

print] PubMed PMID: 24497406.

Kijima N, Hosen N, Kagawa N, Hashimoto
N, Kinoshita M, Oji Y, Sugiyama H,
Yoshimine T. Ims® tumor 1 is involved
in tumorigenicity of glioblastoma by
regulating cell proliferation and
apoptosis. Anticancer Res.2014. 34 1
61-7.

Nomura K, Kazui H, Tokunaga H, Hirata
M, Goto T, Goto Y, Hashimoto N,
Yoshimine T, Takeda M. Possible roles
of the dominant uncinate fasciculus in
naming objects: A case report of
intraoperative electrical
stimulation on a patient with a brain
tumour. Behav Neurol .
2013;27(2):229-34.doi :10.3233/BEN-1
10249 PubMed PMID: 23242348.

Lin Y, Fujiki F, Katsuhara A, Oka Y,
Tsuboi A, Aoyama N, Tanii S, Nakajima
H, Tatsumi N, Morimoto S, Tamanaka T,
Tachino S, Hosen N, Nishida S, Oji v,
Kumanogoh A, Sugiyama H. HLA-DPB1*05:
01-restricted WT1332-specific
TCR-transduced CD4+ T lymphocytes
display a helper activity for
WT1l-specific CTL induction and a
cytotoxicity against leukemia
cells.JImmunother.2013.36(3)-
159-70.D0I :
10.1097/CJ1.0b013e3182873581.

Tachino S, Fujiki F, Oka Y, Tsuboi A,
Morimoto S, Lin YH, Tamanaka T, Kondo
K, Nakajima H, Nishida S, Hosen N, Oji
Y, Kumanogoh A, Sugiyama H. Functional
human Th17 clones with WT1-specific

10.

11.

helper activity. Cancer Immunol
Immunother.2013.62(4):801-10.D01:
10.1007/s00262-012-1385-3.

Kinoshita M, Arita H, Goto T, Okita Y,
Isohashi K, Watabe T, Kagawa N,
Fujimoto Y, Kishima H, Shimosegawa E,
Hatazawa J, Hashimoto N, Yoshimine T.
A novel PET index,
18F-FDG-11C-methionine uptake
decoupling score, reflects glioma
cell infiltration. J Nucl Med. 2012
Nov;53(11):1701-8.
doi:10.2967/jnumed.112.104992. Epub
2012 Sep 21. PubMed PMID: 23000747
Arita H, Kinoshita M, Okita Y,
Hirayama R, Watabe T, Ishohashi K,
Kijima N, Kagawa N, Fujimoto Y,
Kishima H, Shimosegawa E, Hatazawa J,
Hashimoto N, Yoshimine T. Clinical
characteristics of meningiomas
assessed by (11)C-methionine and
(18)F-fluorodeoxyglucose
positron-emission  tomography. J
Neurooncol .2012 107 2 : 379-386.

Chiba Y, Kinoshita M, Okita Y, Tsuboi
A, Isohashi K, Kagawa N, Fujimoto Y,
Oji Y, Oka Y, Shimosegawa E, Morita S,
Hatazawa J, Sugiyama H, Hashimoto N,
Yoshimine T: Use of (11)C-methionine
PET parametric response map for
monitoring WT1 immunotherapy response
in recurrent malignant glioma. J
Neurosurg.2012.116(4): 835-842.

Hashimoto N, Rabo CS, Okita Y,
Kinoshita M, Kagawa N, Fujimoto Y,
Morii E, Kishima H, Maruno M, Kato A,
Yoshimine T: Slower growth of skull
base meningiomas compared with
non-skull base meningiomas based on
volumetric and biological studies. J
Neurosurg. 2012 Dec 16. 116(3):
574-580. (corresponding author)

Kinoshita M, Goto T, Arita H, Okita,
Isohashi K, Kagawa N, Fujimoto Y,
Kishima H, Shimosegawa E, Saitoh Y,
Hatazawa J, Hashimoto N, Yoshimine T:

Imaging ' SF-fluorodeoxy
glucose/" 'C-methionine uptake
decoupling for identification of
tumor cell infiltration in

peritumoral brain edema. J Neurooncol.
2012.106(2):417-25.

Arita H, Kinoshita M, Kagawa N,
Fujimoto Y, Kishima H, Hashimoto N,
Yoshimine T: (11) C-methionine uptake
and intraoperative 5-aminolevulinic



12.

13.

14.

15.

2.

acid-induced fluorescence as separate
index markers of cell density in
glioma: A stereotactic
image-histological analysis. Cancer
2012.118(6) 1619-1627,

Kijima N, Hosen N, Kagawa N, Hashimoto
N, Nakano A, Fujimoto Y, Kinoshita M,
Sugiyama H, Yoshimine T:
CD166/Activated leukocyte cell
adhesion molecule is expressed on
glioblastoma progenitor cells and
involved in the regulation of tumor
cell invasion. Neuro Oncol. 2012.14
(10), 1254-1264.

Morimoto S, Oka Y, Tsuboi A, Tanaka Y,
Fujiki F, Nakajima H, Hosen N, Nishida
S, Nakata J, Nakae Y, Maruno M, Myoui
A, Enomoto T, lzumoto S, Sekimoto M,
Kagawa N, Hashimoto N, Yoshimine T,
0ji Y, Kumanogoh A, Sugiyama H: Biased
usage of T cell receptor [ -chain
variable region genes of Wilms® tumor
gene (WT1)-specific CD8(+) T cells in
patients with solid tumors and healthy
donors. Cancer Sci.2012. 103(3)
408-414.

Wakabayashi T, Kayama T, Nishikawa R,
Takahashi H, Hashimoto N, Takahashi J,
Aoki T, Sugiyama K, Ogura M, Natsume
A, Yoshida J: A multicenter phase 1
trial of combination therapy with
interferon-f and temozolomide for
high-grade gliomas (INTEGRA study):
the final report. J Neurooncol. 2011
Sep;104(2):573-7.

Fujimoto Y, Hashimoto N, Kinoshita M,
Miyazaki Y, Tanaka S, Yakushijin T,
Takehara T, Kagawa N, Yoshimine
T.Hepatitis B virus reactivation
associated with temozolomide for
malignant glioma: a case report and
recommendation for prophylaxis. Int J
Clin Oncol. 2012 Jun;17(3):290-3.
doi: 10.1007/s10147-011-0294-3. Epub
2011 Aug 3.

144

61
2011 4 2

Hashimoto Naoya, WT1 immunotherapy
for malignant glioma: recursive partitioning
analyses and prognostic factors.
5th International Conferenceon WT1 IN
Human Neoplasia 2011 4 16
Torino

10

11.

12.

13.

14.

15.

16

WT1
: Recursive
partitioning analysis (RPA)
15 2011 6
30
6 2011 7
9
WT1
. Recursive partitioning analysis
70 2011 10
4
WT1
70 2011
10 12

Hashimoto Naoya, WT1 immunotherapy

for malignant gliomas: recursive partitioning
analyses and prognostic factors.

16th Annual Scientific Meeting of Society for
NeuroOncology 2011 11 18
Cdlifornia

WT1
29 2011
11 28
2 JBTA 2012 1
14

Hashimoto Naoya, WT1 peptide
vaccination for malignant gliomas as a part of
multi-modal herapy.

The 9th meeting of Asian Society for

Neuro-Oncology 2012 4 21 Taipei
32
2012 5 13
WT1
2012 9 4
WT1
13 2012
9 20
2012 10 6
WT1
2012 10

26
Hashimoto Naoya, WT1 peptide
vaccination for newly diagnosed




17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

glioblastomas; phase | clinical trial of

combination with temozolomide.

SNO 17th Annual Scientific Meeting 2012
11 17 Washinton

Hashimoto Naoya, WT1 peptide

vaccination for newly diagnosed

glioblastomas; phase | clinical trial of

combination with temozolomide.

The 6th International Conferenceon WT1 in

Human Neoplasia 2012 11 23

Kyoto

RANO
-WT1
30 2012
n 25
WT1
1 Neuro-Oncology West 2012 12
8
2013 1 11
74
2013 1 13
Hashimoto Naoya, WT1 peptide

vaccination for malignant gliomas; basic
findings and clinical trials.
The 4th Joint Neurosurgical Convention (4th

JNC) 2013 2013 2 1 Hawali
42 2013 2
15

WT1
17 2013 7 4
Hashimoto Naoya, WT1 peptide

vaccination for newly diagnosed
glioblastomas; phase | clinical trial of
combination with temozolomide.

15th WFENS World Congress of Neurosurgery

(WFNS2013) 2013 9 12 Seoul
inSendai 2013 2013 9
25
72 2013 10
5
2013 10
1

29.

72
2013 10 18
30. Hashimoto Naoya, A direct comparison of
response assessmentsin a phase  clinical
trial of WT1 peptide vaccination; Macdonald,
RECIST and RANO criteria
SNO 4th Quadrennial Meeting of the World
Federation of Neuro-Oncology 2013 11
24 Sanfrancisco

31. WT1
31 2013
12 9
32.
37 cl 2014
2 28
o
o
M

HASHIMOTO, Naoya

90315945

@
TSUBOI, Akihiro

10372608

KINOSHITA, Manabu



40448064

(€)



