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Biomarkers for evaluation of clinical activity of VEGFR-targeted vaccines
against malignant brain tumor patients
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Evaluation of immunological biomarkers may lead to better understanding of
the critical immune response indicators that may help to predict clinical responses of cancer
immunotherapy. We characterized status of immune cells, cytokines, chemokines, and other
immunosuppressive molecules in refractory brain tumor patients who received vaccinations of VEGF
receptor (VEGFR)-derived peptides. Peripheral blood samples from patients who demonstrated positive
radiologic response or stable disease revealed superior VEGFR-specific CTL reactivity compared to
samples from other patients with refractory brain tumors. Plasma IL-8 level was negatively
correlated with overall survival. Furthermore, expression of VEGFR1 and VEGFR2 on tumor cells and
immunosuppressive tumor-microenvironment were related to the therapeutic efficacy VEGFR-targeted
vaccines. These data indicate that these parameters may be potential immune-biomarkers for
evaluation of clinical activity of VEGFR-targeted vaccines.



Vascular Endothelial Growth Factor Receptorl (VEGFR1) VEGFR2

VEGFR1 VEGFR2 171 UMIN
UMINO000005545
171 UMIN UMINO000012774
11 UMIN
UMIN000013381 2
UMIN UMINO000023565
T
TGF-B PD-L1 IDO
T
TGF-B
microRNA
checkpoint PD-1

(Brahmer Jet a, N Engl JMed, 2015)

(Rosenberg et.al. Nat Med. 2004)

VEGF
SVEGFR1/2 bFGF SDFla microRNA (miR-126, miR-222)
VEGFR T FoxP3 T



€y

1L10

TGF-B

VEGF sVEGFR1/2 bFGF SDFla ELISA

IFN-y , IL2, IL12

TGF-B , IL10, IL6, IL13, IL4, MCP-1, VEGF, PGE2, arginase

VEGFR1

@

VEGFR

VEGFR

Bio-PlexTM Bio-Plex

VEGFR2

6

VEGFR

VEGFR

VEGFR

CTL

1711
1711
1711
T CTL

CTL

VEGFR
VEGFR
VEGFR

IL-8

VEGFR



4 4 0 2

Tamura Ryota, Fujioka Masato, Morimoto Yukina, Ohara Kentaro, Kosugi Kenzo, Oishi Yumiko, Sato 10

Mizuto, Ueda Ryo, Fujiwara Hirokazu, Noji Shinobu, Oishi Naoki, Ogawa Kaoru, Kawakami Yutaka,

Ohira Takayuki, Yoshida Kazunari, Toda Masahiro.

A VEGF receptor vaccine demonstrates preliminary efficacy in neurofibromatosis type 2. 2019

Nature Communications 5758-5768
DOl

10.1038/s41467-019-13640-1

Morimoto Yukina, Tamura Ryota, Ohara Kenta, Kosugi Kenzo, Oishi Yumiko, Kuranari Yuki, Yoshida 144

Kazunari, Toda Masahiro.

Prognostic significance of VEGF receptors expression on the tumor cells in skull base chordoma. 2019

Journal of Neurooncology 65-77
DOl

10.1007/s11060-019-03221-z

Kikuchi Ryogo Ueda Ryo Saito Katsuya Shibao Shunsuke Nagashima Hideaki Tamura Ryota 8

Morimoto Yukina Sasaki Hikaru Noji Shinobu Kawakami Yutaka Yoshida Kazunari Toda Masahiro

A Pilot Study of Vaccine Therapy with Multiple Glioma Oncoantigen/Glioma Angiogenesis- 2019

Associated Antigen Peptides for Patients with Recurrent/Progressive High-Grade Glioma

Journal of Clinical Medicine 263-263

DOl
10.3390/jcm8020263




Tamura Ryota Morimoto Yukina Kosugi Kenzo Sato Mizuto Oishi Yumiko Ueda Ryo Kikuchi
Ryogo Nagashima Hideaki Hikichi Tetsuro Noji Shinobu Kawakami Yutaka Sasaki Hikaru
Yoshida Kazunari Toda Masahiro

20

Clinical and histopathological analyses of VEGF receptors peptide vaccine in patients with
primary glioblastoma - a case series

2020

BMC Cancer

196-196

DOl
10.1186/s12885-020-6589-x

5 0 0
2 VEGFR
27
2018
77
2018
36
VEGFR 2 PD-

2018




VEGF receptor

36

2018

14

2019

(TODA Masahiro)

(32612)




