(®)
2011 2013

Studies on the immunoinhibitory mechanisms of Marek®s disease virus and its applicat
ion for adjuvant

OHASHI, KAZUHIKO

14,200,000 4,260,000
Programmed death 1 (PD-1) Programmed death ligands (PD-L1 PD-L2)
PD-1 PD-L1 PD-L2
PD-1 PD-L1 PD-L2 PD-1 PD-L2

The programmed death 1 (PD-1) receptor and its ligands, programmed death ligand 1
(PD-L1) and 2 (PD-L2) are known to have an immunoinhibitory function which contribute to the pathogenesis
of chronic infections and neoplastic diseases via the PD-1/PD-L pathway. In this study, it has been shown
that chicken PD-1 and PD-L1/PD-L2 also have an immunoinhibitory function, such as inhibition of cytokine p
roduction. The expressions of PD-1 and PD-L2 were significantly higher in the spleens of infected chickens
in the latent phase and in tumor lesions caused by Marek"s disease virus (MDV). These results suggest tha
t chicken PD-1/PD-L2 pathway is involved in the establishment of latency and tumor formation by MDV.

PD-1



MDV
MDV

MDV

MDV

MDV 30~—40%
MDV

MDV

MD

MD
fBYE 7 7 7 U v AR L D IRMESRIE D
T

Programmed
death 1 (PD-1) Programmed
death ligand 1 (PD-L1)

PD-L1
PD-1

PD-1/PD-L1

CTLA-4  LAG-3

PD-1
PD-L1

PD-1/PD-L1

MD
MD PD-1/PD-L1
PD-1 PD-L1
Real-time PCR MD
PD-1
PD-L1
MDV 1
: PBMC
PD-1 PD-L1
Real-time PCR
PD-1 PD-L1
MD
MD MDV
PD-1 PD-L1
MD
MD PD-1/PD-L
PD-1
PD-L2
PD-L2
PBMC in vitro
Thl
IFN-gamma PD-L2
PD-1 PD-L1
PD-L2 Fc
( PD-1-1g PD-L1-1g PD-L2-1Q)
MDV
PBMC MD
PD-1-1g MD



PD-1/PD-L

PD-1-1g MD
PD-1/PD-L
MDV
MDV PD-1 PD-L
PD-L1 PD-L2
Real-time RT-PCR
MDV
PBMC PD-1
PD-L
PD-1 PD-L
PD-L
MD
PD-L
CTLA-4
CTLA-4  PD-1
MDV
MDV
PD-1 PD-L
MD
(CV1988) MDV
PD-1  PD-L
MD
PD-1/PD-L
e L T Fog::]
Rl B OEE OEBE BEE B
ro-1 [

1. MDEES R ELRIZH 1T HPD- 15 L UPD-L1DORER

PD-L2
PD-1 PD-L
PD-1
PD-L1

PD-L1 PD-L2

PD-L2
PD-L2
PD-L2

PD-L2
PBMC in vitro
Thl
IFN-gamma

PD-L2

MDV MD
PD-L2 real-time RT-PCR
MDV
PD-L2
MD
PD-L2
PD-L2

PD-L2
PD-1/PD-L
MD
PD-L2
MD

PD-L1 PD-L2

PD-1 PD-L
PD-1/PD-L
PD-1/PD-L
PD-1/ PD-L
PD-1 PD-L1 PD-L2
Fc (
PD-1-1g PD-L1-1g PD-L2-1g)

PD-1
PD-L1 PD-L2

PD-1/ PD-L

MD
PD-1-1g MD PD-L

PD-L1-1g PD-
L2-1g PD-1

PD-1-1g MD
PD-L
MD
MDV

PD-L1

PD-1-1g

CD8+T

PD-L1



i)

MDV T

AL TA—HA AN —EIT R UIRRBIETE O fR 4T
MDFE4E 765 B SR AE S M AR JE R 226 B R MR R AR

isotype

i}

CFSE CFSE

B. #BEEICLAMDVY / LE D BT

PD-1-lg isotype PD-1-lg isotype
MDIEBAZER R

B2, MDSJE 38 F1 3K FE S AR % AL -PD-1-1s D B REARAT

Matsuyama-Kato, A., Murata, S., Isezaki,
M., Takasaki, S., Kano, R., Konnai, S.,
& Ohashi, K. 2014. Expression analysis
of programmed death ligand 2 in tumors
caused by the avian oncovirus Marek®s
disease virus. Arch. Virol.
DO1:10.1007/s00705-014-2021-7.
Ikebuchi, R., Konnai, S., Okagawa, T.,
Yokoyama, K., Nakajima, C., Suzuki, Y.,
Murata, S., & Ohashi, K. 2014. Influence
of PD-L1 cross-linking on cell death in
PD-L1-expressing cell lines and bovine
lymphocytes. [Immunology
DOI:10.1111/imm.12243.
Murata, S., Hashiguchi, T., Hayashi, Y.,
Yamamoto, Y., Matsuyama-Kato, A.,
Takasaki, S., Isezaki, M., Onuma, M.,
Konnai, S., & Ohashi, K. 2013.
Characterization of Meq proteins from
field isolates of Marek™s disease virus
in Japan. Infect. Genet. Evol. 16:
137-143.
DO1:10.1016/] .meegid.2012.12.032.
Konnai, S., Suzuki, S., Shirai, T.,
Ikebuchi, R., Okagawa, T., Sunden, Y.,
Mingala, C. N., Onuma, M., Murata, S.,
& Ohashi, K. 2013. Enhanced expression
of LAG-3 on lymphocyte subpopulations
from persistently lymphocytotic cattle
infected with bovine leukemia virus.
Comp. Immunol. Microbiol. Infect. Dis.
36: 63-69.
DO1:10.1016/j .cimid.2012.09.005.
Ikebuchi., R., Konnai, S., Okagawa, T.,
Yokoyama, K., Nakajima, C., Suzuki, Y.,
Murata, S., & Ohashi, K. 2013. Blockade

of bovine PD-1 increases T cell function
and inhibits bovine leukemia virus
expression in B cells invitro. let. Res.
44: 59.
DO1:10.1186/1297-9716-44-59.
Suzuki, S., Konnai, S., Okagawa, T.,
Ikebuchi, R., Shirai, T., Sunden, Y.,
Mingala, C.N., Murata, S., & Ohashi, K.
2013. Expression analysis of Foxp3 in T
cells from bovine leukemia virus
infected cattle. Microbiol. Immunol.
57: 600-604.
DO1:10.1111/j.1348-0421.12073.
Matsuyama-Kato, A., Murata, S., Isezaki,
M., Kano, R., Takasaki, S., Ichii, O.,
Konnai, S., & Ohashi, K. 2012. Molecular
characterization of immunoinhibitory
factors PD-1/PD-L1 in chickens infected
with Marek’ s disease virus. Virol. J.
9: 94.
DO1:10.1186/1743-422X-9-94.
Okagawa, T., Konnai, S., lkebuchi, R.,
Suzuki, S., Shirai, T., Sunden, Y.,
Onuma, M., Murata, S., & Ohashi, K. 2012.
Increased bovine Tim-3 and its ligand
expressions during bovine leukemia
virus infection. lVet. Res. 43: 45.
DO1:10.1186/1297-9716-43-45.
Murata, S., Hayashi, Y., Kato, A.,
Isezaki, M., Takasaki, S., Onuma, M.,
Osa, Y., Asakawa, M., Konnai, S., &
Ohashi, K. 2011. Surveillance of
Marek®s disease virus in migratory and
sedentary birds in Hokkaido, Japan. Vet.
J. 192: 538-540.
DO1:10.1016/j -tvj1.2011.07.006.
Murata, S., Konnai, S., & Ohashi, K.
2011. Analysis of transcriptional
activities of the Meq proteins present
in highly virulent Marek"s disease
virus strains, RB1B and Md5. Virus genes
43: 66-71.
DO1:10.1007/s11262-011-0612-X.
Ikebuchi, R., Konnai, S., Shirai, T.,
Sunden, Y., Murata, S., Onuma, M., &
Ohashi, K. 2011. Increase of cells
expressing PD-L1 in bovine leukemia
virus infection and enhancement of
anti-viral immune responses in vitro
via PD-L1 blockade. lVet. Res. 42: 103.

DO1:10.1186/1297-9716-42-103.

Shirai, T., Konnai, S., lkebuchi, R.,
Okagawa, T., Suzuki, S., Sunden, Y.,
Onuma, M., Murata, S., & Ohashi, K. 2011.
Molecular cloning of bovine lymphocyte
activation gene-3 and 1ts expression
characteristics in bovine leukemia
virus-infected cattle. Vet. Immunol.
Immunopathol . 144: 462-467.




DO1:10.1016/j .vetimm.2011.08.018.

2011.

SJo Ve M,
64: 21-26.
http://iss.ndl.go.jp/books/R100000002
-1000000010707-00

156
2013 9 20
PD-1/PD-L
154
2012 9 16
PD-1 PD-L1
154
2012 9 16

Murata, S., Hashiguchi, T., Hayashi,
Y., Yamamoto, Y., Kato, A., Takasaki,
S., Isezaki, M., Konnai, S., & Ohashi,
K. Characterization of Meq proteins
from field isolates of Mrek’ s disease
virus in Japan. 9th International
Symposium on Marek’ s Disease and
Avian Herpesviruses, Berlin, Germany.
June 24, 2012.

Matsuyama-Kato, A., Murata, S.,
Isezaki, M., Kano, R., Takasaki, S.,
Ichii, 0., Konnai, S., & Ohashi, K.
Characterization of immunoinhibitory
factors PD-1/PD-L1 in chickens
infected with Marek’ s disease virus.
9th International Symposium on
Marek’ s Disease and Avian
Herpesviruses, Berlin, Germany. June
24, 2012.

Meq
L-Meq bcl-2
. 152

2011 9 20
Murata,S., Hashiguchi, T., Okada, T.,
Kano, R., Onuma, M., Konnai, S., &
Ohashi, K. Amino acid substitutions or
insertion in the Meq proteins could
affect their transactivation and
transformation abilities.
International Union of
Microbiological Societies Congress,
Sapporo, Japan. September 11, 2011.

o

@

®

OHASHI, Kazuhiko

KONNAI, Satoru

MURATA, Shiro



