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Establishment of novel biomarkers to prevent the development of CKD complicated
with obesity and diabetes targeting monocytic function.
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We identified a novel obesity-/diabetes-susceptibile gene, triggering
receptor expressed on myeloid cells 2 (TREM2), which is mainly expressed on monocytes and microglia.
Our cohort study based on obesity and diabetes has shown that serum TREM2 may be a novel biomarker
for cognitive decline. At present, the long-term follow-up is being conducted to elucidate the
pathophysiological significance of TREM2 in chronic kidney disease (CKD). We further generated
TREM2-deficient mice and found that TREM2 is involved in diabetes, obesity and insulin resistance.
We are planning to investigate the implications of monocyte function and TREM2 in the functionally

linked decline of the brain, heart and kidney.

TREM2



MetS CvD

CKD CvD CKD
CKD 2012
(Mg ) CKD
CKD
Mo
Mo M2 M@ M1 Mo
M1/M2
(J Clin Invest, 2007) Malmo Diet and Cancer study
CD14highCD16-
CVvD CD14highCD16- CVvD
Heterogenity Circ Cardiovasc Genet, 2012)
M1 M2 M1/M2
Diabetes Care,
2010 EPA
CAVI Hypertens Res, 2008; Diabetes Care, 2003; ATVB, 2007, 2008
(M1/M2) Diabetes Care, 2007, 2012; Metabolism, 2013
Metabolism, 2015 M1/M2
J
Atheroscler Thromb in revision CVvD
Mo MetS CKD
M1lg M2 M
(0} CKD Mo M1/M2
J Am Soc Nephrol 2011
Japan Obesity & Metabolic
Syndrome Study JOMS [UMINO000017929] 850
Japan Diabetes & Obesity Study: J-DOS [UMIN: 000007358]
600 CVD/CKD JOMS
CKD/CVD C C
CAVI Hypertens Res, 2008, Clin J Am Soc Nephrol, 2011
5 CAVI C
Atherosclerosis 2015, in press
Mo M1/M2
CKD
MetS M1/M2
CKD EBM
MetS
/ M1 / M2
CKD
M1/ M2 CVDI/CKD [ ]
M1/ M2
M1/ M2
CVDI/CKD [ ]
MetS / CVDI/CKD M1 /
M2
CKD

Mo M1/ M2



A JOMS J-DOS 20 80
BMI25 , HbA1c6.5%
B Hum Genet. 2010
6, 12, 24, 36
CKD a) eGFR , CKDstage, b) Cre, Alb, Cre,
C, L L-FABP , NGAL
CVD PWV/CAVI CRP
M1/ M2
(Cb14) M1 (TNF-a , IL-6, INOS, TLR4, CD86) M2 (lL-10,
CD163, Dectin-1 ) (LC3, ATG5, ATG 7, p62 )
Ficoll-Paque
MACS Mo SVF M
(0] FACS PCR
M1/M2
, 20 , ,
, BMI
HbAlc HOMA-R
Mo CKD CVD
Mo MetS
CKD CKD
Mo
DNA
M1/ M2
M1/M2
24
12 12
M1/M2
M/M2
J Atheroscler Thromb 2016
G3a
G3a
TNF-a

expressedon myeloid cells 2 TREM2

Mo
ML

Triggering receptor

TREM2

TREM2



1

2)

3

4)

5)

6)

7)

8)

J Exp Med 2015;

Cell 2015 Mo M1/M2 TREM2
TREM2 STREM2
STREM2 STREM2
STREM2
Diabetes Metab 2019
CKD
TREM2 STREM2  CKD
5
STREM2
2 TREM2
TREM2 M1/ M2
Mo M1/M2 TREM2
M1/M2 TREM2 M
TREM2
TREM2
TREM2 TNFa IL-6
TREM2
Mo
M1/M2 TREM2

10
Tanaka M, Yamakage H* (*equal contribution), Masuda S, Inoue T, Ohue-Kitano R, Araki R,
Matoba Y, Saito M, Nagaoka T, Yonezawa K, Tanaka T, Suzuki M, Sawamura M, Nishimura M,
Odori S, Wada H, Kotani K, Kusakabe T, Shimatsu A, Hasegawa K, Satoh-Asahara N. Serum
soluble TREM?2 is a potential novel biomarker of cognitive impairment in Japanese non-obese
patients with diabetes. Diabetes Metab 45(1):86-89, 2019.
Ohara T, Hata J, Tanaka M, Honda T, Yamakage H, Yoshida D, Inoue T, Hirakawa Y, Kusakabe T,
Shibata M, Teraoka T, Kitazono T, Kanba S, Satoh-Asahara N, Ninomiya T. Serum soluble TREM2
as a biomarker for incident dementia: the Hisayama Study. Ann Neurol 85(1):47-58, 2018.
Tanaka M, Honda T, Yamakage H, Hata J, Yoshida D, Hirakawa Y, Shibata M, Inoue T, Kusakabe T,
Satoh-Asahara N, Ninomiya T. A potential novel pathological implication of serum soluble
triggering receptor expressed on myeloid cell 2 in insulin resistance in a general Japanese
population: The Hisayama study. Diabetes Res Clin Pract 146:225-232, 2018.
Tanaka M, Masuda S, Yamakage H, Inoue T, Ohue-Kitano R, Yokota S, Kusakabe T, Wada H,
Sanada K, Ishii K, Hasegawa K, Shimatsu A, Satoh-Asahara N. Role of serum myostatin in the
association between hyperinsulinemia and muscle atrophy in Japanese obese patients. Diabetes Res
Clin Pract 42:195-202,2018.
Ohue-Kitano R, Yasuoka Y, Goto T, Kitamura N, Si-Bum P, Kishino S, Kimura |, Kasubuchi M,
Takahashi H, Li Y, Yeh Y-S, Jheng H-F, Iwase M, Tanaka M, Masuda S, Inoue T, Yamakage H,
Kusakabe T, Tani F, Shimatsu A, Takahashi N, Ogawa J, Satoh-Asahara N, Kawasa T. a-Linolenic
acid-ereved metabolites from gut lactic acid bacteria induce differentiation of anti-inflammatory M2
macrophages through G prptein-coupled receptor 40. FASEB J 32(1):304-308, 2018.
Inoue R, Ohue-Kitano R, Tsukahara T, Tanaka M, Masuda S, Inoue T, Yamakage H, Kusakabe T,
Hasegawa K, Shimatsu A, Satoh-Asahara N. Prediction of functional profiles of gut microbiota
from 16S rRNA metagenomic data provides a more robust evaluation of gut dyshiosis occurring in
Japanese type 2 diabetic patients. J Clin Biochem Nutr 61(3):217-221, 2017. 10.3164/jcbn.17-44
Inoue T, Tanaka M, Masuda S, Ohue-Kitano R, Yamakage H, Muranaka K, Wada H, Kusakabe T,
Shimatsu A, Hasegawa K, Satoh-Asahara N. Omega-3 polyunsaturated fatty acids suppress the
inflammatory responses of lipopolysaccharide-stimulated mouse microglia by activating SIRT1
pathways. Biochim Biophys Acta Mol Cel Biol Lipids 1862(5):552-560, 2017.
10.1016/j.bbalip.2017.02.010
Tanaka M, Yamakage H, Masuda S, Ohue-Kitano R, Kusakabe T, Satoh-Asahar N. A novel
TREM2-mediated link between diabetes and cognitive impairment: Recent findings and future
perspectives. JAlzheimers Dis Parkinsonism 7(5):380, 2017. 10.1007/s00380-017-1026-z



9) Tanaka M, Masuda S, Matsuo Y, Sasaki Y, Yamakage H, Muranaka K, Wada H, Hasegawa K,
Tsukahara T, Shimatsu A, Satoh-Asahara N. Hyperglycemia and inflammatory proerty of circulating
monocytes are associated with inflammatory property of carotid plagues in patients undergoing
carotid endarterectomy. J Atheroscler Thromb 23(10):1212-1221, 2016.

10) Satoh-Asahara N, Ito H, Akashi T, Yamakage H, Kotani K, Nagata D, Nakagome K, Noda M. A
patient-held medical record integrating depression care into diabetes care. Jpn Clin Med 7:19-22,
2016. 10.4137/ICM .S39766

12
1) TREM2
39 2018.

)

2018.
3) TREM2
91 2018.

61

49

5) o )

~TREM2 -. 38 2017.
6) . w3 SIRT1

38 2017.

CvD CAVI . 38 2017.

n
8)
2017.

9 . w3
SIRT1 . 90 2017.

90 2018.

-TREM2 -. 60

10)

- TREM2 -, 90 2017.
11) CAVI

37 2016.
12)

M1/M2 . 59 2016.

o

Kazuhiko Kotani

8 60335510

Noriko Satoh-Asahara



8 80373512

@

Takayoshi Suganami

Kensei Yahata



