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Development of a novel treatment for alopecia areata by regulating NKG2D and
NKG2D ligand expression
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In this study, we investigated the possibility of using soluble NKG2D ligand
as a biomarker by measuring its concentration in blood at various stages and types of alopecia
areata (AA). Infiltrating T cells were found to be NKG2D-positive, and H60 (NKG2D ligand) expression
was observed in lesions, mainly in the follicular epithelium. Mouse soluble NKG2D ligand tended to
suppress NKG2D expression in cultured CD8-positive T cells, suggesting that PD-1 expression and
NKG2D expression may both be at opposite levels. In other words, soluble NKG2D ligand may work in
th$ d:rection of suppressing alopecia areata disease and may be inversely proportional to the extent
of alopecia.

NKG2D MICA NKG2D



JAK

NKG2D*CD8'T
NKG2D ligand
NKG2D ligand NKG2D ligand
NKG2D ligand
NKG2D ligand
NKG2D
NKG2D ligand
immune privilege
tyrosinase  tyrosinaserelated protein
IFN-y IL-15

NKG2D CD8 T

NKG2D ligand
hair follicle immune privilege (HF-IP) (Ito T et
a. Am J Pathol 2004;164:623-34) HF-IP
MHC class | T NKG2D*CD8'T CD8
(Ito et a. J Invest Dermatol 2008;128:1196-206)
NKG2D MICA

NKG2D*CD8'T IFN-
Y IL-15 (Ito T. Clin

Dev Immunol 348546, 2013, Ito T, Tokura Y. Exp Dermatol 23:787-91,2014)

SNP HLA

NKG2D



NKG2D ligand NKG2D

effector
NKG2D*CD8'T NKG2D
NKG2D ligand
NKG2D
NKG2D
NKG2D-
NKG2D CD8 T NK yoT
DAP10
MHC A B MICA MICB ULBP1-6 H60
[FN-y MICA
IFN-y T MICA
NKG2D
NKG2D
MICA MIC+
MICA CD8+T
CD8+T NKG2D
MICA T MICA
NKG2D
NKG2D ligand NKG2D
1) C3H/HeJ
301U/ml IL-2  IL-7 (25 ng/ml) IL-15 (50 ng/ml) Dynabeads T-Activator CD3/CD28 (500 ul)
5 8
(Wang et al. J Invest Dermatol 2015) 90%
2) C3H/Hel
H60
mMRNA H60 ELISA

C3H/HeJ



3) IFN-y NKG2D H60
H60 NKG2D
100IU/ml IFN-y 24 H60 NKG2D
4) H60
H60
5 NKG D
NKG2D
PBS
6) NKG2D
C3H/Hel NKG2D
NKG2D H60 IFN-y  IL-15
MRNA
AA) NKG2D ligand
T NKG2D
H60(NKG2D
NKG2D ligand CD8 T NKG2D
PD-1 NKG2D
NKG2D ligand

NKG2D



4 4 0 3

Kageyama R, Ito T, Hanai S, Morishita N, Nakazawa S, Fujiyama T, Honda T, Tokura Y. 22

Immunological Properties of Atopic Dermatitis-Associated Alopecia Areata. 2021

Int J Mol Sci 2618
DOl

10.3390/i jms22052618

1_Kageyama R, Ito T, Hanai S, Morishita N, Nakazawa S, Fujiyama T, Honda T, Tokura Y 22

Immunological Properties of Atopic Dermatitis-Associated Alopecia Areata 2021

Int J Mol Sci 2618-2629
DOl

10.3390/ijms22052618.

Ito T, Kageyama R, Nakazawa S, Honda T 29

Understanding the significance of cytokines and chemokines in the pathogenesis of alopecia 2020

areata

Exp Dermatol 726-732
DOl

10.1111/exd.14129.

Ito T, Suzuki T, Funakoshi A, Fujiyama T, Tokura Y. 3

CCR5 is a novel target for the treatment of experimental alopecia areata. 2020

J Cutan Immunol Allerg 24-32

DOl
10.1002/cia2.12092







