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Collapse of hair follicle immune privilege and immune check points
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In normal hair _cycle, PD-L1 might be expressed on outer root sheath of
anagen hair. Anagen hair has a possibility to escape from autoimmune attacking by the PD-L1
expression. Furthermore, infiltrating immune cells may downregulate the expression of PD-1 on
cytotoxic T cells so that T cells is downregulate immune activity by PD-1/PD-L1 binding. On the
other hand, in alopecia areata lesions, PD-1 expression was increased in and around hair bulbs. In
dystrophic anagen hair, analysis of the expression of PD-L1 was difficult to measure correctly but
slightly downregulated.

PD-1 PD-L1



immune privilege (IP) IP

MHC class| MHC classlb ( ‘HLA-G :Qal, Qa
2) Fas Ligand TGF-f1 TGF-B2 IL-10 CGRP o-MSH MIF
(Ito et &. Curr Dir Autoimmun 2008) IP (Hair follicle immune privilege [HF-1P])
MHC class|
MHC class | transporter of antigen processing-2 (TAP-2)

(Ito et @l Am J Pathol 2004, Paus and Ito. Trends Immunol 2009)

Effector NKG2D*CD8*T (Ito et al. J Invest Dermatol 2008)
(Ito T. Clin Dev Immunol
2013, Ito T. J Dermatol Sci 2010, Ito T. JClin Cell Immunol 2016)
CXCL10 CXCR3" Thl CXCR3" Tcl
Ito et a. J Dermatol Sci 2013)
MHCclassl]  CD200

MHC classl|
(Bertolini et al. Exp Dermatol 2013) IP
HF-IP IFN-y
JAK-STAT
PD-1/PD-L1
PD-1 Programmed cell death 1 PD-L1
(Zamani et al. Cell Immunol 2016) PD-1
I Experimental autoimmune encephalomyelitis SLE
(Salama et al. J Exp Med 2003, Lucas et a. J Immunol 2008, Raptopoulou et a.
Arthritis Rheum 2010, Nishimuraet al. Immunity 1999) PD-1/PD-L1
TCR ZAP70/CD3( Ras Bcl-xL
phosphatidylinositol 3-kinase (P13K)/Akt mechanistic target of rapamycinm
(mTOR) PD-1/PD-L1
- - PD-L1
PD-
L1 PD-L1 PD-
HF-IP
[FN-y PD-L1 PD-1
IL-2  IL-7 IL-15 PD-1
C3H/HeJ IL-15, IL-7,IL-2
PD-L1 PD-1 C3H/HelJ
(Wang et al. JInvest Dermatol 2015) PD-L1 PD-1
Bertolini
PD-L1
(Bertolini et al. PLoS One 2014) Effector NKG2D*CD8" T
PD-1
C3H/HeJ PD-1 PD-L1
PD-1  Knockout C3H/HeJ
PD-1/PD-L1 C3H/HelJ
C3H/HelJ
PD-1/PD-L1
C3H/HeJ C3H/HeJ
PD-L1

C3H/HeJ PD-L1 PD-1



IFN-y
9

PD-1
9

PD-L1  PD-1

HF-IP

C3H/HeJ

IFN-y

PD-1/PD-L1

PD-L1V/PD-1

PD-1/PD-L1

Knockout

PD-1

C3H/HeJ
PD-L1

PD-1/PD-L1

C3H/HeJ

PD-1 PD-L1
NKG2D*CD8* T
PD-1 PD-L1
PD-L1
PD-L1
PD-L1
IFN-g

PD-1

CD8

PD-1

PD-



Ito T 178

. Immune checkpoint inhibitor-associated alopecia areata. 2017

Br J Dermatol 1444-1445
DOI

10.1111/bjd. 15591

Ito T, Yoshimasu T, Furukawa F, Nakamura M, Tokura Y. 44

Three-microneedle device as an effective option for intralesional corticosteroid administration 2017
for the treatment of alopecia areata.

J Dermal e304-e305

DOl
10.1111/1346-8138

4 1 4

Ito T, Suzuki T, Nakazawa S, Funakoshi A, Fujiyama T, Tokura YKochi (Japan) 2017.12.15

CCR5 blockade exerts both prophylactic and therapeutic effects on alopecia areata.

The 42nd Annual Meeting of the Japanese Society for Investigative Dermatology.

2017

Ito T.

Who is a key player in the pathogenesis of alopecia areata?

13th Annual Meeting of the Korean Hair Research Society. 2017.5.28 Seoul (Korea)

2017




Ito T, Suzuki T, Nakazawa S, Fujiyama T, Tokura Y

CCR5 blockade shows prevention of alopecia areata development as well as improvement of alopecia areata.

47th Annual ESDR Meeting Salzburg, Austria 2017.9.27-30

2017

Ito T.

Alopesia areata.

10th World Congresss For Hair Research. Kyoto (Japan) 2017.10.31

2017




