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PD-L1

The development of methods for inhibition of PD-L1 expression towards
suppression of Epstein-Barr virus-related tumors
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Epstein Barr virus-positive lymphoproliferative disorder (EBV-LPD) occurs in

immunocompromised hosts. Novel therapies for EBV-LPD have been awaited. As with other tumors,
EBV-LPD is infiltrated by protumoral M2-type macrophages that inhibit tumor-attacking activities of
cytotoxic T cells. EBV-LPD and M2-type macrophages share PD-L1 expression. Tumor-infiltrating
macrophages are differentiated from monocytes by colony-stimulating factor 1 (CSF1), also known as
macrophage colony-stimulating factor. In search of PD-L1 expression mechanisms shared by EBV-LPD and
M2-type macrophages, 1 found that non-Hodgkin B-cell lymphomas (including EBV-LPD) were positive
for immunohistochemistry using SP211, a novel monoclonal antibody for CSF1 receptor (CSF1R). The
antibody-binding domain of SP211 can be exploited for antibody-drug conjugate or chimeric antigen
receptor (CAR)-T cell therapy to control lymphoma cells and tumor-infiltrating macrophages derived
from monocytes by a single agent.

Epstein-Barr virus EBV  EBV EBV PD-L1 M2



(Epstein-Barr virus-associated lymphoproliferative disorder, EBV-LPD)

(EBV) EBV-LPD
EBV-LPD PD-L1
EBV-LPD PD-1/PD-L1 PD-1
PD-1/PD-L1 PD-1
JAK STAT family
(JAK/STAT ) PD-L1
JAKL/2 B ( 1)
JAKL/2 EBV-LPD JAK/STAT PD-L1
EBV-LPD M2  macrophage PD-
L1 EBV-LPD M2  macrophage PD-L1
EBV-LPD B M2  macrophage PD-L1
macrophage B
Interferon regulatory factor (IRF) 8
1 (colony stimulating
factor-1 receptor; CSF1IR) CSF1 M2  macrophage
EBV-LPD B
T
macrophage
macrophage M2  macrophage
M2  macrophage
EBV-LPD B
M2  macrophage CSFIR
CSF1R B
CSF1R B
IRF8 B IRF8
CSFIR IRF8
: (follicular
lymphoma, FL; 20 ) (mantle cell lymphoma, ML; 14 )
B (diffuse large B-cell lymphoma, DLBCL; 35 )
( ) (plasma cell myeloma, 19 ) WHO 4
DLBCL CD10, Bcl-6, MUM-1 Hans
germinal center B-cell (GCB) type  non-GCB/activated B-cell (ABC) type 2
HE (immunohistochemistry; IHC):
HE LeicaBOND IlI

: CD20 (cloneL-26, LeicaBiosystems), CD3
(clone F.7.23.8, DAKO), CD10 (clone 56C6, Novocastra), Bcl-6 (clone PG-B6p, DAKO), MUM-1
(clone MUM1p, DAKO), Bcl-2 (clone 124, DAKO;), Cyclin D1 (clone SP4, Nichirei), CD138 (clone
MI115, DAKO; 1:50), CSR1R (rabbit monoclonal antibody clone SP211, Abcam) , IRF8 (clone E-9,
Santa Cruz Biotechnology, Inc.)

: CSFIR (SP211)

2( ) 40 1
( ) 100
o( ) 400
IRFS 2( ) 40
1( ) 100

0( ) 400



2 80 1 10%
0 10% 2x08+1x0.1+0x 0.1=1.7

Welch t

(Figure 1a, HE, x 200) CSRI1R (SP211)
(Figure 1b, CSR1R [SP211] , X 200) IRF8
(Figure 1c, IRF8 ,X200) Figurelc
IRF8

(Figure 1d, HE, x
400)IRF8  CSRI1R (SP211) 2

IRF8 ( ) CSRIR (SP211)
( ) (Figure 1e, x 400)
MUM-1 CSRIR (SP211) 2

MUM-1
( ) CSRI1R (SP211)
(Figure 1f, HE, x 400; Figure
1g, MUM-1  CSRIR [SP211] 2
, X 400) o S

CSR1R (SP211) IRF8

CSRIR (SP211) Figure 1

IRF8

(FL): B CSRIR (SP211) IRF8
Figures1b, 1c B .
(Fig ) FL CSRIR Figure 2
(SP211) IRF8 AT
(Figure 2a, HE, x 400) FL

CSRI1R (SP211) ( 2)(Figure 2b,
x 400) IRF8 ( 2)(Figure 2c,
x 400) 20 FL 19
CSR1R (SP211) 20
IRF8
19 14 CSR1R
(SP211) 20
2 IRF8 2
Figure2d (CSF1R , X 200) 2 1
Figure 2f (IRF8 , X 200) 1
( HE  Figure2e, x 200)
(MCL): B CSR1R (SP211) IRF8
(Figures 1b, 1c) .
B
MCL CSR1R (SP211) IRF8
(Figure 3a, HE, x 400) MCL
CSR1R (SP211) ( 2)(Figure
3b, x 400) IRF8 ( 2)(Figure
3¢, x 400) 14 MCL
14 CSR1R (SP211)
IRF8
14 2 CSR1R
(SP211) 14
14 IRF8
Figure 3e (CSRIR Figure 3
[SP211] , X 400) %
2 1 HE (Figure 3d, x 400)

2



(Figure 3f, HE, x 200) MCL
IRF8 (Figure 3g, x 200) 14 5

B
(DLBCL): Hans DLBCL GCB
type  non-GCB/ABC type
GCBtype DLBCL FL

GCB type (o)

DLBCL FL CSRI1R (SP211),
IRF8
non-GCB/ABC type DLBCL
CSR1R (SP211), IRF8 GCB type (g
DLBCL B
GCB type DLBCL (Figure 4a,

HE, x 400)  CSRIR (SP211) (

2)(Figure 4b, x 400) IRF8 ( - Figure 4
2)(Figure 4c, x 400) 17 — R——
GCB typeDLBCL 17 CSRIR (SP211) 16 IRF8
17 5 CSRIR (SP211) 16 5 IRF8
non-GCB/ABC type DLBCL (Figure 4d, HE, x 400) CSR1R (SP211)
( 2)(Figure 4e, x 400) IRF8 ( 2)(Figure 4f, x 400) 18
non-GCB/ABC type DLBCL 18 CSRIR (SP211) IRF8
18 11 CSF1IR 18 6 IRF8
Figure 4h (CSR1R (SP211) , X 400)
2 1 HE (Figure 4g, x 400)
2
) CSR1R
(SP211) IRF8
B :
CSRI1R (SP211)
IRF8 (Figures 1c, 1g)
( ) CSRIR
(SP211) IRF8
(Figure 5a, HE, x 400) CSFIR
( §
1 10% 0  90%)(Figure i
5b, x 400)  IRF8
( 1 50%
0 50%)(Figure 5c, x 400) 19
( ) 15 CSRIR (SP211) 2
15 2 19 14 IRF8
2 ( ) CSRI1R (SP211) IRF8
(Figures 1c, 1g)
B Figure6 (a) .~ -
( ) s ﬂ ‘ =
(Figure6a  CSR1R [SP211], Figure 6b : -
IRF8) ( )  CSRIR e O & 2
(SP211)  IRF8 N & &
B (p < histological subtype Q\q’h
0.05, Welch’s t test) (b) i
;. = =
: B él.s [|
(FL, MCL, DLBCL) sl
CSRI1R (SP211), IRF8 ) ]
Q> (o4 (’@ (’& o‘(@
( ) CSRIR (SP211), ) & &
IRF8 histological subtype Q%

( )B CSRIR (SP211), IRF8



B CSF1R

( 2) (Abcam
SP211) CSF1R
( 3)
IRF8 ( 4)
SP211 M2  macrophage
SP211
M2  macrophage
SP211 SP211
(antibody drug conjugate) SP211 chimeric antigen
receptor (CAR)-T
B B CSFIR, IRF8
B
IRF8
PD-L1 EBV-LPD B
macrophage  PD-L1 IRF8
B
B CSF1R
B CSF1R
B CSF1R
MCL M2 macrophage (invitro) CSFIR
MCL ( 5) CSF1R
B
B IRF8
IRF8 B CSF1R
B IRF8 CSF1R IRF8
CSF1R
B CSFIR B
CSFIR B
( 6) Pro-B CSF1R
flow cytometry ( 7)
EBV-LPD M2 macrophage PD-L1
macrophage M2 CSF1R (Abcam SP211)
B EBV-LPD B
SP211 M2  macrophage
SP211
antibody drug conjugate SP211
CAR-T
SP211

1. Porpaczy E, Tripolt S, Hoelbl-Kovacic A, Gisslinger B, Bago-Horvath Z, Casanova-Hevia E et
al. Aggressive B-cell lymphomas in patients with myelofibrosis receiving JAK 1/2 inhibitor therapy.
Blood. 2018;132: 694-706.

2. Martin-Moreno AM, Roncador G, Maestre L, Mata E, Jiménez S, Martinez-Torrecuadrada JL et
al. CSFIR Protein Expression in Reactive Lymphoid Tissues and Lymphoma: Its Relevance in
Classical Hodgkin Lymphoma. PLoS One 2015; 10: e0125203.

3. Irvine KM, Caruso M, Cestari MF, Davis GM, Keshvari S, Sehgal A et al. Analysis of the impact
of CSF-1 administration in adult rats using a novel Csf1r-mApple reporter gene. J Leukoc Biol 2020;
107: 221-35.

4. Martinez A, Pittaluga S, Rudelius M, Davies-Hill T, Sebasigari D, Fountaine TJ et al. Expression
of the interferon regulatory factor 8/ICSBP-1 in human reactive lymphoid tissues and B-cell
lymphomas: anovel germinal center marker. Am J Surg Pathol 2008; 32: 1190-200.

5. Papin A, Tessoulin B, Bellanger C, Moreau A, Le BrisY, Maisonneuve H et al. CSFIR and BTK
inhibitions as novel strategies to disrupt the dialog between mantle cell lymphoma and macrophages.
Leukemia 2019; 33: 2442-53.

6. Roberts KG, Li Y, Payne-Turner D, Harvey RC, Yang YL, Pei D et a. Targetable kinase-
activating lesions in Ph-like acute lymphoblastic leukemia. N Engl J Med 2014; 371: 1005-15.

7. Zriwil A, Boiers C, Wittmann L, Green JC, Woll PS, Jacobsen SE et al. Macrophage colony-
stimulating factor receptor marks and regulates a fetal myeloid-primed B-cell progenitor in mice.
Blood 2016; 128: 217-26.



Koichi lkeo, Ikuo Matsuda, Seiichi Hirota 62

EBV-positive Bile Duct Carcinoma Associated with Ulcerative Colitis 2023

Internal Medicine 3419-3420
DOl

10.2169/internalmedicine.1501-22

Azusa Mayumi, Takaya Yamashita, lkuo Matsuda, Kenji Hikosaka, Satoshi Fujino, Kazumi Norose, 52

Yasuyuki Kato, Seiichi Hirota, Toshiyuki Nakajima, Hiroyasu Ogawa , Kazuhiro lkegame

Toxoplasma encephalitis followed by primary EBV-associated post-transplant lymphoproliferative 2020

disorder of the central nervous system in a patient undergoing allogeneic hematopoietic stem

cell transplant: a case report.

Transplantation Proceedings 2858-2860

DOl
10.1016/j - transproceed.2020.08.002

7 0 0
TFH 3
64
2024
T 1
63

2023




Ikuo Matsuda, Takako Kihara, Mai Nakanishi, Nami Nakagomi, Shohei Matsuo, Seiichi Hirota

A case of thymic carcinoma histologically reminiscent of palatine tonsil

111

2022

110

2021

Ikuo Matsuda, Hiroshi Kono, Kanako Yoshiyasu, Seiichi Hirota

Hepatic and splenic granulomatous masses with marginal zone lymphoma-like lesions

82

2020

108 (2019 5 )

2019




49 (2018 6 )

2018

(Hirota Seiichi)

(50218856) (34519)




