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Large vessels in NF2 schwannomas exhibited strong VEGFR1 expression without pericytes. The
number of CD3 +, CD8 +, and CD163 + cells was significantly higher in NF2 schwannomas than
in sporadic ones. The number of CD163 + cells and HIF-1a expression were significantly
associated with shorter progression-free survival in NF2 schwannomas. Three types of
schwannoma cell lines were successfully established. In vivo model using these cell lines have the
possibility to show hearing disturbance. It was difficult to establish the long-peptide therapeutic
vaccination against VEGFRs. This study presents the clinicopathological features of the
differences in immunosuppressive cells and the expression of immune checkpoint molecules
between NF2 and sporadic schwannomas. Hypoxic tumor microenvironment was first detected in
NF2-schwannomas, which was associated with the tumor progression.
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Large vessels in NF2 schwannomas exhibited strong VEGFR1 expression without
pericytes. The number of CD3 , CD8 , and CD163 cells was significantly higher in NF2
schwannomas than in sporadic ones. The number of CD163 cells and HIF-1la expression were
significantly associated with shorter progression-free survival in NF2 schwannomas. Three types of
schwannoma cell lines were successfully established. In vivo model using these cell lines have the
possibility to show hearing disturbance. It was difficult to establish the long-peptide therapeutic
vaccination against VEGFRs. This study presents the clinicopathological features of the differences
in immunosuppressive cells and the expression of immune checkpoint molecules between NF2 and
sporadic schwannomas. Hypoxic tumor microenvironment was first detected in NF2-schwannomas, which
was associated with the tumor progression.

NF2



2 NF2

vascular endothelial growth factor (VEGF)-A

(bevacizumab: Bev)

merlin

10 67

NF2

VEGF-A

NF2 VEGF Receptor 1/2 (VEGFR1/2)
VEGFR1/2 (VEGFR )
30% 25% 40%
T CTL [ 2017-
100361] Bev VEGFR VEGFR  VEGF-A
VEGFR
NF2 T VEGFR1/2
NF2
NF2 VEGFR
HLA-1
CTL CTL
[Hailemichael Y._Nat Med.2013]
NF2
2 (\F2) VEGFR
VEGF/VEGFR
NF2
VEGFR
VEGFR
NF2
(1) NF2 - VEGFR1/2 -
NF2 VEGFR
T (Treg) TAM
3
VEGFR1/2 DNA/RNA NF2



RAS/MAP VEGFR

@

(3) VEGFR
VEGFR1 FDKIYSTKSDVWSYGVLLWEIFSLGGSPYPGVQ VEGFR2 LNVSLCARYPEKRFVPDGNRISWDSKKGFTIPS
(HLA-A24:02)
invitro  CTL VEGFR1/2
VEGFR1/2 CTL
(HLA-A24:02)

NF2 VEGFR1/2
VEGF-A VEGFR
T (Treg) TAM TAM

VEGFR






