2020 2022

PD-1 COX-2

Combination therapy with anti PD-1 antibody and COX-2 inhibitor for glioblastoma

YAMAGUCHI, Izumi

3,300,000

PD-1
FKBP5 Glioma stem cells
PD-L1 PD-1
glioblastoma

FKBP5 PD-L1 PD-1
FKBPS .PD-1

COX-2

Combination of an anti-PD-1 antibody plus celecoxib augment antitumor
effects in a malignant glioma model. Celecoxib reduces PD-L1 protein expression via
post-transcriptinal regulation by FKBP5 in murine Glioma stem cells, the glioblastoma model, and in
human glioblastoma cells. Combination therapy with anti PD-1 antibody and celecoxib might lead to
new immunotherapies to treat glioblastoma.

Neuro-Oncology

PD-1 PD-L1 FKBP5 glioblastoma COX-2



(glioblastoma GBM)

14.6
PD-1
GBM PD-1
( )
COX-2
( ) PD-1 COX-2
GBM PD-1
COX-2
PD-1 PD-L1 Programmed cell death-ligand 1
T PD-1(Programmed cell death-1)
T
PD-1 COX-
2 celecoxib AKT/survivin AKT/ID3
COX-2 myeloid
derived suppressor cell (MDSC) gliomagenesis ( )
PD-1 COX-2 glioma
GBM
PD-1 COX-2
(€H) GSC GBM TGB-00 COX-2 celecoxib
PD-L1
GSC TGB-00 3 [ Celecoxib(30u M) Celecoxib(60u M)
] 24 WST-8
Western blotting(WB) qRT-PCR PD-L1 MRNA
PD-L1 celecoxib
) co-chaperon PD-L1 folding
process FKBP5 FKBP5 FKBP5
(FK506 ) FKBP5 PD-L1
(3) PD-1 celecoxib micro environment
GSC1x 103 C57BL/6 GBM
GBM 4
PD-1 20mg/kg 6 10mg/kg
COX-2 Celecoxibl0 /kg/day
PD-1 Celecoxib
14 sacrifice PD-L1
FKBP5 MDSC PD-L1
(Romano S., Cancer Immunol Immunother, 2017)
CD16 CD163 PD-1
(@)) , celecoxib PD-1
1 2 . celecoxib

PD-L1



100 - \/C g 150
- Celecoxib ® "
= PD-1 5 100
~ PD-1+Celecoxib s
50 - g
’_
0 L) ¥ 1
0 20 40 60 days
vC Celecoxib PD-1 PD-1+
Celecoxib
(2) GSCs , celecoxib 3 PD-L1
4 . , PD-L1 mRNA , celecoxib
PD-L1
3 Cell Viability 4 Expression of PD-L1(Celecoxib )
120 —— -
100 b 4 L 1218 —
2 80 r §> 0.8} e
= (]
5 60f 5 06} L
> ‘_g 04t -
3 U 2 oz B
20 + 0.0 L1
PD-L1 [
LTS 30 60 e
T T VC 30 60
Celecoxib (uM) Celecoxib (uM)
(3) GSCs celecoxib  PD-L1 FKBP5
, FK506 rapamycin FKBP5  PD-L1 , ,
FKBP5 PD-L1 5 6
5 Expression of FKBP5 and PD-L1(FK506 ) 6 Expression of FKBPS5 and PD-L1 (Rapamycin )
20
gve VC
=0 K506 FKBPS I:] g 15f 9 Rapamycin
FKBPS & ) PD-L1 g -
B‘““"‘E 2 os VC Rapamycin © 05
vC FK506
0.0 0.0
FKBP5  PD-L1 FKBP5 PD-L1
“4) GBM , celecoxib PD-L1 mRNA , FKBP5
PD-L1 , 7 8
7 Expression of FKBP5 and PD-L1(Celecoxib ) 8 Expression of PD-L1 mRNA (Celecoxib )
'
151 o 25
TGB-00 “ i a
FKBP5 | 2 “l
[ =] £ o E
d I
practin = & os)
VC Celecoxib 0.0 : 0.0
(60 uM) ~ TFKBP5 _ PD-L1 € ~ VC Celecoxib
. (60 uM)
) VCmm Celecoxib (60 uM)
5) , celecoxib
COX-2, FKBP5, PD-L1 9 , celecoxib PD-1

PD-1 10



9 (COX-2, FKBPS5, PD-L1) 10 PD-1

N
(o))
o
o

2000
1500 +
1000

Positive area /10000 um?
(%))
o
o

- i

o

100 p_m
- Ve Colecoxiy vC Celecoxib PD-1 PD-1+Celecoxib
, FKBP5 PD-L1
PD-1 celecoxib FKBP5

Filley AC, Henriquez M, Dey M. Recurrent glioma clinical trial, CheckMate-143: the
game is not over yet. Oncotarget. 2017;8(53):91779-91794.

Sato A, Mizobuchi Y, Nakajima K, et al. Blocking COX-2 induces apoptosis and
inhibits cell proliferation via the Akt/survivin- and Akt/ID3 pathway in low-grade-
glioma. J Neurooncol. 2017;132(2):231-238

Okazaki T, Chikuma S, IwaiY, Fagarasan S, Honjo T. A rheostat for immune
responses: the unique properties of PD-1 and their advantages for clinical application.
Nat Immunol. 2013;14(12):1212-1218.

Fujita M, Kohanbash G, Fellows-Mayle W, etal. COX-2 blockade suppresses
gliomagenesis by inhibiting myeloid-derived suppressor cells. Cancer Res.
2011;71(7):2664—2674.






