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The role of immunosu?pressive receptor LILRB in the pathogenesis of Kawasaki
disease, and its application to the therapy.
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Kawasaki disease (KD) is an acute vasculitis of unknown pathogenesis which
occurs most frequently in early childhood, and intravenous immunoglobulin (IVIG) is effective. To
obtain a mechanistic insight into the humoral immune response in KD patients, B cell subpopulations
and the expression pattern of immunosuppressive receptor LILRB was analyzed. As a result, proportion

of memory B cells increased in acute ?hase of the KD patients when compared with normal controls.
Furthermore, the proportion of plasmablasts was significantly elevated in the acute phase of KD,
which returned to the basal level after IVIG. From these results, it was suggested that adaptive
immunity is involved in the pathogenesis of KD. In addition, we demonstrate that the expression of
LILRB4 was enhanced in the acute phase of KD, and the expression was controlled by IVIG. These
results suggest that plasmablasts with increased LILRB4 expression play an important role in the
pathogenesis of KD.

LILRB4 plasmablast



1967

20 25%

FCGRZA, CASP3, HLA,
BLK, ITPKC, CD40
9 BLK CD40
SNP  SLE

163

IVIG
IVIG
B
IL-10
IL-10

IVIG

B

IVIG
2013
7

LILRB

12

IVIG

LILRB

2016



5.0

13
pro-BNP
CD4 CD8
double negative
CD19 CD27
naive B memory B
pasmablast
T B NK
LILRB
10+
= o
£ ¢}
5 8
© o)
(3] 0 Py
© 64 o) o
2 'e'O'eQ o OOOO
X o) ° o°
oo
8 41 —e—
c [ X ] @©
3 o
[e] o) (o)
o 24 o % 0©°
2 0%
= e
o [
o c | | |
Control Acute Conv.
T B
T
B
memory B naive B

plasmablast

IVIG
100+
° @ O control
- @ :. OCD ® Acute
? 801 H O Convalescent
= o
8 3 604 *
O m
G +
3 3 404
§ @) o) N
=
§ 204 f.z
L 4
g%
0 ' . 29
naiveB memoryB plasmablast
LILRB
LILRB1
Naive B Memory B Plasmablast

aoeel e T

1a0ete e 00,

Lioeza e e 000 Liee

o e

LILRB4

LILRB
LILRB1

130 Lo L

=




LILRB4

plasmablast
IVIG
IVIG
LILRB4

LILRB4

1 Rowley AH, et a. J Immunol. 159:5946,

1997.

2 Rowley AH, et a. Nature Rev Microbiol.
6:394-401, 2008.

3 Onouchi Y, Circ J. 76:1581-1586, 2012.
4)Onouchi Y, et a. Nature Genet. 44:517-521,

2012.
5)

164 . 65
2013 9

6 TanakaJ, et al. Open J Immunoal. 4:149-160,

2012.

17
Horino S, Sasahara Y, Sato M, Niizuma

H,Kumaki S, Abukawa D, Sato A,
Imaizumi M, Kanegane H, Kamachi Y,
Sasaki S, Terui K, Ito E, Kobayashi |,
Ariga T, Tsuchiya S, Kure S. Selective
expansion of donor-derived regulatory T
cells after allogeneic bone marrow

transplantation in a patient with 1PEX

syndrome. Pediatr Transplant. 18:E25-30,

2014.

Yamaguchi H, Nagumo K, Nakashima T,
Kinugawa Y, Kumaki S. Life-threatening
QT prolongation in a boy with
attention-deficit/hyperactivity disorder on

atomoxetine. Eur J Pediatr. 173:1631-4,
2014.

Looi CY, SasaharaY, Watanabe Y, Satoh
M, Hakozaki I, Uchiyama M, Wong WF,
Du W, Uchiyama T, Kumaki S, Tsuchiya
S, Kure S. The open conformation of
WASP regulates its nuclear localization
and gene transcription in myeloid cells.

Int Immunol. 26:341-52, 2014.

Suzuki S, Kaga A, Kusaka N, Uematsu M,
Haginoya, Katata Y, Matsubara Y, IshidaT,
Kitaoka S, Kumaki S. A case of acute
cerebellitis with a unique sequentia
change on MRI. Pediatr Neural.
51(2):279-81, 2014.

Kanari Y, SugaharaTobina A,
Takahashi H, Inui M, Nakamura A,
Hirose S, Takai T. Dichotomy in
FcyRIIB deficiency and
autoimmune-prone  SLAM  haplotype
clarifies the roles of the Fc receptor in
development of autoantibodies and
glomerulonephritis. BMC Immunal.
15:47, 2014.

Ito Y, Akimoto T, Cho K, Yamada M,
Tanino M, Dobata T, Kitaichi M, Kumaki
S, Kinugawa Y. A late presenter and
long-term survivor of alveolar capillary
dysplasia with misalignment of the
pulmonary veins. Eur J Pediatr.
174:1123-6, 2015.

Kimura T, Endo S, Inui M, Saitoh S,
Miyake K, Takai T. Endoplasmic
Protein Nogo-B (RTN4-B) Interacts
with GRAMD4 and Regulates
TLR9-Mediated Innate Immune
Responses. J Immunal.
194(11):5426-36, 2015.

Inui M, Tazawa K, Kishi Y, Takai T.
Platelets convert peripheral blood



10.

11.

12.

13.

circulating monocytes to regulatory cells
via immunoglobulin G and
activating-type Fcy receptors. BMC
Immunol. 16:20, 2015.

Inui M, Hirota S, Hirano K, Fujii H,
Sugahara-Tobinai A, Ishii T,
Harigae H, Takai T. Human

CD43+ B cells are closely related
not only to memory B cells
phenotypically but also to
plasmablasts developmentally in
healthy individuals. Int Immunol.
27.345-55, 2015.

Rokugo Y, Kumaki S, Onuma R, Noguchi
R, Suzuki S, Kusaka N, Watanabe Y,
Kitaoka S. Transient Creatine Kinase
Elevation Followed by
Hypocomplementemia in a Case of
Rotavirus Myositis. Case Rep Pediatr.
2016:3034170, 2016.

Kaga A, Katata Y, Suzuki A, Otani K,
Watanabe H, Kitaoka S, Kumaki S.
Perinatal Coxsackievirus B3 Infection
with  Transient  Thrombocytopenia.
Tohoku J Exp Med. 239:135-138,
2016.

Nanishi E, Hoshina T, Takada H,
Ishimura M, Nishio H, Uehara T,
Mizuno Y, Hasegawa S, Ohga S, Nagao
M, Igarashi M, Yajima S, Kusumoto Y,
Onishi N, Sasahara Y, Yasumi T, Heike
T, Hara T, Kumaki S, et al.;
PID-Infection Study Group. A
nationwide survey of common viral
infections in childhood among patients
with primary immunodeficiency
diseases. J Infect. 73:358-368, 2016.
Kaga A, Watanabe H, Miyabayashi H,
Metoki T, Kitaoka S, Kumaki S. A Term
Toxic  Shock

Infant of Neonatal

14.

15.

16.

17.

Syndrome-Like Exanthematous Disease
Complicated with Hemophagocytic
Syndrome. Tohoku J Exp Med.
240:167-170, 2016.

Inui M, Sugahara-Tobinai A, Fujii H,
Itoh-Nakadai A, Fukuyama H, Kurosaki
T, Ishii T, Harigae H, Takai T.
Tolerogenic immunoreceptor
ILT3/LILRB4 paradoxically marks
pathogenic auto-antibody-producing
plasmablasts and plasma cells in
non-treated SLE. Int Immunal.
28:597-604, 2016.

Takai T, Inui M. Exploring of immune

inhibitory receptors that characterize
pathogenic plasma cells in systemic
lupus erythematosus. Arerugi. 66:27-31,
2017.

Metoki T, Okamoto M, Suzuki A,
Kitaoka S, Miyabayashi H, Rokugo Y,
Onuma R, Noguchi R, Sato T,
Watanabe Y, Ohmiya S, Sato K,
Nishimura H, Oshitani H, Kumaki S.
Co-circulation of Enteroviru-D68,
Human Rhinoviruses, and Respiratory
Syncytial Virus among Children in
Sendai, Japan. Pediatr Infect DisJ.
submitted.

Inui M, Sugahara-Tobinai A, Kumaki S,
Takai T. Down-modulation of the subset
of peripheral blood plasmablasts and its
ILT3/LILRB4 expression in
convalescent phase of patients with
Kawasaki disease, manuscript in

preparation.



LILRB . 36

.2016 10
0
o 0
o 0

@
KUMAKI, Satoru

@
TAKAI, Toshiyuki

INUI, Masanori



