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Abstract
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The 6 initial and recurrent tumor pairs after bevacizumab (Bev) treatment were compared with
GBMs from 9 patients resected under neoadjuvant Bev treatment with regard to histological
characteristics ; MVD ; MIB-1 index ; and expression of vascular endothelial growth factor (VEGF)
and its receptors, hypoxia markers (hypoxia-inducible factor 1 alpha, carbonic anhydrase 9), and
nestin as a marker of glioma stem-like cells. In recurrent tumors post-Bev treatment, while the
MVD remained low compared with the paired initial tumors (pre-Bev tumors), the expression of
hypoxic markers were increased and were even higher in expression compared with the paired pre-
Bev tumors in three of the six cases. (Oncotarget. 2017)

The expression levels of anti-programmed cell death-1/programmed cell death ligand-1 (PD-1/PD-
L1), CD3, CD8, Foxp3, CD163, and CD11b were analyzed by immunohistochemistry. Expressions
of PD-1/PD-L1 were suppressed, and, populations of CD3, CD8 positive T lymphocytes were
increased, and infiltration of regulatory T cells (Treg), tumor-associated macrophage (TAM), and
myeloid-derived suppressor cell (MDSC) were inhibited in the tumors resected following Bev
therapy. This study will be useful to determine the optimal schedule of combined immunotherapy
with concomitant or subsequent anti-VEGF therapy, which will provide a great success for various
malignant tumors including glioblastoma. (Preparing to submit a paper)

This year, we investigate comprehensive analysis for angiogenesis related factors and examine
the influence on other pathways by inhibiting VEGF pathway. In addition, as a comprehensive and
quantitative analysis, gene expression profile analysis of frozen specimens and mutation analysis
of cancer-related genes using formalin-fixed paraffin-embedded specimens are also conducted. In
addition, a clinical trial started in February 2009 (Keio approval number : 20160036. Keio
University, Jikei University, Kagawa University joint multi facility clinical trial), we will conduct image
findings predicting the therapeutic effect, molecular markers predicting the therapeutic effect by
analyzing resected specimens, elucidating the anti-tumor and resistance mechanism and
searching for effective combination therapy.
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Elucidation of anti—tumor and resistance mechanism of angiogenesis inhibitor bevacizumab in malignant glioma
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The 6 initial and recurrent tumor pairs after bevacizumab (Bev) treatment were compared with GBMs from 9 patients resected under
neoadjuvant Bev treatment with regard to histological characteristics; MVD; MIB-1 index; and expression of vascular endothelial
growth factor (VEGF) and its receptors, hypoxia markers (hypoxia—inducible factor 1 alpha, carbonic anhydrase 9), and nestin as a
marker of glioma stem—like cells. In recurrent tumors post—-Bev treatment, while the MVD remained low compared with the paired
initial tumors (pre—Bev tumors), the expression of hypoxic markers were increased and were even higher in expression compared with
the paired pre—Bev tumors in three of the six cases. (Oncotarget.2017)

The expression levels of anti-programmed cell death—1/programmed cell death ligand-1 (PD-1/PD-L1), CD3, CD8, Foxp3, CD163, and
CD11b were analyzed by immunohistochemistry. Expressions of PD—1/PD-L1 were suppressed, and, populations of CD3, CD8 positive
T lymphocytes were increased, and infiltration of regulatory T cells (Treg), tumor—associated macrophage (TAM), and myeloid—derived
suppressor cell (MDSC) were inhibited in the tumors resected following Bev therapy. This study will be useful to determine the
optimal schedule of combined immunotherapy with concomitant or subsequent anti—-VEGF therapy, which will provide a great success
for various malignant tumors including glioblastoma.(Preparing to submit a paper)

This year, we investigate comprehensive analysis for angiogenesis related factors and examine the influence on other pathways by
inhibiting VEGF pathway. In addition, as a comprehensive and quantitative analysis, gene expression profile analysis of frozen
specimens and mutation analysis of cancer—related genes using formalin—fixed paraffin—embedded specimens are also conducted. In
addition, a clinical trial started in February 2009 <Bevacizumab - temozolomide neoadjuvant chemotherapy : exploratory phase II
clinical trial on malignant glioma> (Keio approval number: 20160036. Keio University, Jikei University, Kagawa University joint multi
facility clinical trial), we will conduct image findings predicting the therapeutic effect, molecular markers predicting the therapeutic
effect by analyzing resected specimens, elucidating the anti—tumor and resistance mechanism and searching for effective combination
therapy.
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