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The novel function of adipocyte during activation of NKT cell in the obesity
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We elucidated the interaction between NKT cell and adipocyte induced adipose
tissue inflammation that aggravated glucose metabolism. These evidence were proved by using
adipocyte-specific Cdld deficient mice, that inhibit interaction between NKT cell and adipocyte via
CD1d. However, the lipid ligands presented by adipocyte have not been cleared. If the ligands in
agipgcyte will be identified in the future, NKT cell might be a new theraputic target against
obesity.

NKT cell Adipocyte obesity inflammation insulin resistance



2/3

25 12.2%
M1- cD8* T TNF-a,
IFN-y, IL-6 M2- T
IL-10, IL-4 McNelis JC et a. Immunity,
2014 NKT
Satoh M, et al. PLoS One, 2012
NKT NKT
NKT
NKT T MHC I CD1d
Th1/Th2
T NKT
NKT Nakai Y, et a. Blood,
2004. Andoh Y, et al. Immunobiol., 2012 Ccbud NKT CD1d"
Satoh M, et al. PLoS One, 2012 NKT
NKT , 2015 NKT
NKT CD1d
Schipper HS et al. J. Clin. Invest.,
2012, Rakhshandehroo M et al. J. Biol. Chem,, 2014 NKT
NKT
NKT
3T3-L1 FACSAria NKT
CBA
IFN-y 3T3-L1 RNA  Trizol
PCR
cre
B6: FVB-Tg(Adipog-cre)1Evdr/J, stock number 010803 CD1d IoxP
C57BL/6-Cd1d1<tml.1Aben>/J, stock number 016929 cbud
cKO cKO HFD, 8
PCR
NKT
3T3-L1 NKT
CDid IFN-y IL-4
1 3T3-L1 IFN-y Cdid1,
Ccl2, Cxcl16 Adipoq 2 cbud
NKT NKT NKT
IFN-y
CDid
cKO HFD cKO
3
Tnf  Ccl2 cKO
Adipoqg cKO 4 cKO



HFD NKT
NKT

Satoh M, et al. Sci Rep 2016

1
(og/mi)
3000

*k 60 400
2000 40 i
200

20
1000 100
04 = m 0+ 04

IEN-g L6 Ls L3 1. NKT

(pgimi) (pgimi) (pg/mi) N “’f;’;;’ . 3T3-L1

* 5000
4000 l 3000

3000 2000
2000
ft
a 1000 0%
04 04

=
IS

0 373 only
O WT-NKT only

B 3T3WTNKT
E] 3T3+WT-NKT+aCD1d Ab

m
2 CD1d1 Mttp cd80
3 —% 4 2
2 3 :
2 1
B 1 o
K\eri - 30 150 o 30 150 o 30 150 2 IFN-'Y 3T3-L1
ngimi
E Ccl2 Cxcl16 Adipoq
& N = = ° -
2
o 2
4 1 1
2
o [
1FN-1 30 150 30 150 30 150
(g/mi)
3
50 500
g
5 4 ‘g 400
2 i © 3. HFD
S 30 ol F¥Sa e B
- sk K 8
% 20w o 2 200 lé-~‘§~ CD 1d
K ° o ..
a == control 3 ’ *ox ~(¥
10 S 100 g
-©= cKO @ @ .
o
0+ 04
012345678 0 2 6 120 (M0

Relative

Tnf 16 Ccl2
3 * 3 * 6. _*x
: Ny 4. HFD
: : ' CD1d
b e o e o

12
Nakasone Y, Kumagai K, Matsubara R, Shigematsu H, KitauraK, Suzuki S, Satoh M, Hamada Y,

Suzuki R.: Characterization of T cell receptors in a novel murine model of nickel-induced
intraoral metal contact allergy. PLoS One. 2018 Dec 17;13(12): e0209248.
Satoh M and Iwabuchi K. Role of Natural Killer T Cells in the Development of Obesity and
Insulin Resistance: Insights From Recent Progress. Front Immunol 9:1314, 2018.

, . NKT

68: 682-688, 2017.

Ren Y, Sekine-Kondo E, Shibata R, Kato-Itoh M, Umino A, Yanagida A, Satoh M, Inoue K,
Yamaguchi T, Mochida K, Nakae S, Van Kaer L, Iwabuchi K, Nakauchi H, Watarai H.: A Novel
Mouse Model of INKT Cell-deficiency Generated by CRISPR/Cas9 Reveals a Pathogenic Role
of INKT Cellsin Metabolic Disease. Sci Rep 7: 12765, 2017.
Takano S, Uchida K, Inoue G, Miyagi M, Aikawa J, Iwase D, Ilwabuchi K, Matsumoto T, Satoh
M, Mukai M, Minatani A, Takaso M. Nerve growth factor regulation and production by



10.

11.

12.

macrophages in osteoarthritic synovium. Clin Exp Immunol 190: 235-243, 2017.

, . NKT NK . 257:
681-685, 2016.
Nakamura M, Kagawa L, Nakada N, Satoh M, Maehana S, Kojima F, Amano H, Murakumo Y,
Iwabuchi K, Magjima M, Kitasato H.: Anti-tumor effects of interferon-beta cell therapy in murine
model of melanoma. Int J Cancer Ther Oncol 4: 4412, 2016.
Satoh M, Namba K -i, Kitaichi N, Endo N, Kitamei H, Iwata D, Ohno, Ishida S, Onoe K, Watarai
H, Taniguchi M, Ishibashi T, Stein-Streilein J, Sonoda K-H, Van Kaer L, Iwabuchi K.: Invariant
natural killer T cells play dua roles in the development of experimental autoimmune
uveoretinitis. Exp Eye Res 153: 79-89, 2016.

, , , .. CRISPR/Cas9 cDhid

46 : 49-51, 2016.

Satoh M, Iwabuchi K.: Communication between natural killer T cells and adipocytes. Adipocyte
5: 389-393, 2016.
Saoh M, Hoshino M, FujitakK, lizukaM, Fujii S, Clingan CS, Van Kaer L, lwebuchi K.: Adipocyte-gpedific
CD1d-deficiency mitigatesdiet-induced obesity andinsulin resstancein mice. Sii Rep 6:28473, 2016.

Okuno H, Satoh M, Takeuchi E, EshimaK, TerashimaM, Komotori J, Habu S, Tamauchi H, lwebuchi K.:
Inhibitory function of NKT cdlsduring early induction phase of nicke dlergy. Immunobiology 221(7):833-8,
2016.

15
Satoh M, Iwabuchi K.: NKT cdls control insulin sensitivity by interacting adipocytes and mecrophages The 471

Annua Medting of The Japanese Society for Immunology, 10™12" Dec 2018, Fukuoka
Y ashino K, Satoh M, Iwebuchi K.: CD1d-positive antigen-presenting cdllsin the heart. The 47 Annual Mesting
of The Jpanese Sodiety for Immunology, 10™-12" Dec 2018, Fukuoka.
Imahashi N, Satoh M, lwabuchi K.: The protective role of MRI/MAIT cdl in alergic contact dermdtitis The 471
Annua Medting of The Japanese Society for Immunology, 10™12" Dec 2018, Fukuoka
Hare K, Saoh M, lwabuchi K.: Modulaion of NKT-cdl function in mice fed on high fat diet (HFD). The 471
Annua Meting of The Japanese Society for Immunology, 10™12" Dec 2018, Fukuoka
Kao T, Saoh M, Iwabuchi K.: Amdioration of rdgpse modd of experimenta autoimmune uveoretinitis with
NKT odl ligand. The 47" Annuad Medting of The Jgpanese Society for Immunology, 10™12" Dec 2018,
Fukuoka

, . NKT 2018

KaoT, Saoh M, Iwabuchi K.: Tetramer-based analyses of antigen-specific T cellsin relapse model
of experimental autoimmune uveoretinitisin mice. The46" Annud Megting of The Japanese Sodiety for
Immunology, 12-14" Dec 2017, Sendal.

Iwayama T, Saoh M, Kobayashi S, Iwabuchi K.: Development of experimental autoimmune
myocarditis model and experimental therapeutics with NKT cell ligands. The 46" Annua Mesting of
The Japanese Sodiety for Immunology, 1214 Dec 2017, Sendai.

Kobayashi S, Satoh M, Iwabuchi K.: Cardiac CD1d+ cells that present and a-GalCer and activate



NKT cells. The46" Annua Meeting of The Japanese Society for Immunology, 121-14" Dec 2017, Sendal.
10. Saoh M, Eshima K, Takeuchi E, lizuka M, Iwabuchi K.: Generation of CD1d-negative NKT-cell
hybridomas. The46" Annua Mesting of The Japanese Sodiety for Immunology, 121-14" Dec 2017, Sendai.

11 , . NKT .30
2017 8 24 25
12 , , , . NKT
28 ,2017 6 29 7 1

13 , . NKT

28 ,2017 6 29 7 1
14. , . NKT .29 2017

10 6 7,

15. Saoh M, Fujita K, lizuka M, lwabuchi K.: NKT cell - adipocyte interaction is necessary to
induce adipose tissue inflammation. The 45" Annual Medting of The Japanese Socidty for Immunology,
517" Dec 2016, Naha.

http://www._med.kitasato-u.ac. jp/immunology/

o



@

Iwabuchi Kazuya



