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Development of diagnostic examination for cat obesity
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i _ Obesity due to lifestyle changes in domestic animals has increased noticeably in
the cat is known to significantly increase the risk of type 2 diabetes. It is definite advantage to use
of genetic or biochemical examination for preventing obese in cats. In this research project, we

challenged to develop a new diagnostic examination of free-fatty acid receptor 4 (FFAR4 / GPR120) gene
for preventing cat obesity.

GPR120 GPR40



CDKAL1
(Yamamoto et al. Vet
Med Res Rep 2012)
17
SNP 63kb

SREBP1
SNP

(GPR120/03FAR1)

GPR120 SNP

SNP
GPR120 GLP-1
GPR120

GPR120
MRNA

[ 25 1
GPR120  mRNA

GPR120 G
w-3 DHA  EPA
GPR120

GLP-1
GPR120

GPR120

HEK293
Ca2+
GPR120 SNP
SNP
SNP RFLP
SNP
SNP
96 DNA
10kb SNP
SNP

PCR BigDye Terminator
v3.1 ABI PRISM

3100-Avant Genetic Analyzer

SNP
L 26 27 ]
25 SNP
SNP
SmartAmp
30
SNP

Applied Biosystems TagMan Sample-to

SNP 1
SNP
GPR40
GPR120
GPR40
GPR40 C
21
C
11
GPR120 SNP
SNP
10



DNA GPR120 SNP
SNP
GPR120
SNP
SNP
SmartAmp
GPR120 HEK293
DHA
MAPK /
ERK1/2 / p44/pa2
Thr202/Tyr204
GPR120 MAPK
DHA 5
15
Changes in plasma fatty acid

composition in hyperlipidemia dogs.
FujiwaraM, Sato T, Tazaki H, Yamamoto
1, Kawasumi K, Arai T. Asia J Anim Vet
Adv. 2013. 8, 639-646.

Pilot Study to Determine Peripheral
Blood Leukocyte mRNA Expression
Profile of Energy Homeostasis Genes
to Identify Potential Predictive
Biomarkers of Obesity in Dogs Li G,
Lee P, Yamamoto I, Mori N, Arai T. J
Anim Vet Advance. 2012. 12, 69-75
Changes 1in expression levels of
neurotensin precursor and receptor
mRNA in chicken intestinal tissues
and liver during late embryonic and
early posthatching development.
Tanaka M, Nakao N, Yamamoto |,
Tsushima N, Ohta Y. Poult Sci. 2013.
92, 2765-2771.

Mechanism of insulin production in
canine bone marrow derived
mesenchymal stem cells. Takemitsu H,
Zhao D, Ishikawa S, MichishitaM, Arai
T, Yamamoto I. Gen Comp Endocrinol.
2013. 189, 1-6.

10.

11.

12.

13.

14.

Change in mRNA expression of sirtuin
1 and sirtuin 3 in cats fed on high fat
diet. Ishikawa S, Li G, Takemitsu H,
Fujiwara M, Mori N, Yamamoto I, Arai
T. BMC Vet Res. 2013. 9, 187.

Age effects on plasma cholesterol and
triglyceride profiles and metabolite
concentrations in dogs. Kawasumi K,
Kashiwado N, Okada Y, Sawamura M,
Sasaki Y, lwazaki E, Mori N, Yamamoto
1, Arai T. BMC Vet Res. 2014. 10, 57.
Comparison of plasma lipoprotein
profiles and malondialdehyde between
hyperlipidemia dogs with/without
treatment. Li G, Kawasumi K, Okada Y,
Ishikawa S, Yamamoto 1, Arai T, Mori
N. BMC Vet Res. 2014. 10, 67.
Lipotoxicity Observed at the Early
Phase of Obesity in Cats Fed on
High-fat Diet. Mori N, Li G, Fujiwara
M, Ishikawa S, Kawasumi K, Yamamoto |
Arai T. Asia J Anim Vet Adv. 2014. 9,
134-143.

Effects of administration of Licorice
flavonoid supplement on  lipid
metabolism in obese dogs. Kawasumi K,
Okada Y, Kashiwado N, lwasaki E, Mori
N, Yamamoto I, Arai T. Asia J Anim Vet
Adv. 2014. 9, 721-726.

Genetic variants of the unsaturated
fatty acid receptor GPR120 relating
to obesity in dogs. Miyabe M, Gin A,
Onozawa E, Daimon M, Yamada H, Oda H,
Mori A, Momota Y, Azakami D, Yamamoto
1, Mochizuki M, Sako T, Tamura K,
Ishioka K. J Vet Med Sci. 2015. 77,
1201-1206.

Identification of free fatty acid
receptors GPR40/FFAR1 and
GPR120/FFAR4 in a domestic cat.
Habara M, Tamanuki M, Ishikawa S,
Takemitsu H, Mori N, Okada Y, Nakao N,
Kawasumi K, Ishioka K, Arai T and
Yamamoto 1. Asia J Anim Vet Adv. 2015.
DOI: 10.3923/ajava.2015.

Sirtuin 1 suppresses nuclear factor
K B induced transactivation and
pro-inflammatory cytokine expression
in cat fibroblast cells. Ishikawa S,
Takemitsu H, Habara M, Mori N,
Yamamoto I, Arai T. J Vet Med Sci. 2015.
77, 1681-1684.

Changes in fatty acid composition in
tissue and serum of obese cats fed a
high fat diet. Fujiwara M, Mori N,
Sato T, Tazaki H, Ishikawa S, Yamamoto
1, Arai T. BMC Vet Res. 2015. 11, 200.
Preliminary analysis of modified
low-density lipoproteins in the serum
of healthy and obese dogs and cats.



Mori N, Okada Y, Tsuchida N, Hatano Y,
Habara M, Ishikawa S, Yamamoto I, Arai
T. Front Vet Sci. 2015. doi:
10.3389/fvets.2015.00034

2013/9/20-22

Sirtuinl, 3
156
2014/2/7-9

10
2014/9/9-12

NF-k Bp65
Sirtuinl
157
2014/9/9-12

GPR120 cDNA
MRNA 157

2014.6.25-29 Gebin Li, Peter
Lee, Ichiro Yamamoto, Shingo Ishikawa,
Nobuko Mori, Toshiro Arai.  EFFECT
OF HIGH FAT DIET ON PERIPHERAL BLOOD
LEUKOCYTE TRANSCRIPTOME OF RELEVANT
ENERGY HOMOEOSTATIS GENES ON CATS.

16th International Society for
Animal Clinical Pathology (ISACP)
Copenhagen, Denmark

2014.6.25-29 Shingo Ishikawa,
Hiroshi Takemitsu, Ichiro Yamamoto,
Toshiro Arai SIRTUIN 1

SUPPRESSES INFLAMMATION BY p65/RelA
PATHWAY AND p65/RelA REDUCES THE
EXPRESSION OF SIRTUIN 1 mRNA LEVELS IN
CAT CULTURED CELLS. 16th

International Society for Animal

Clinical Pathology (1SACP)
Copenhagen, Denmark
2014.6.25-29 Nobuko  Mori,

Gebin Li, Nobuko Kashiwado, Koh
Kawasumi, Yuki Okada, Shingo Ishikawa,
Ichiro  Yamamoto, Toshiro Arai
CHANGES IN PLASMA LIPOPROTEIN
PROFILES AND MALOND IALDEHYDE
CONCENTRATIONS  IN  HYPERLIPIDEMIA
DOGS 16th International
Society for Animal Clinical Pathology
(I1SACP) Copenhagen, Denmark
2014.6.25-29 Ichiro Yamamoto,
Makoto Habara, Shingo Ishikawa, Gebin
Li, Hiroshi Takemitsu, Yuki Okada,
Nobuko Mori, Nobuhiro Nakao, Koh

Kawasumi, Toshiro Arai. CcDNA
CLONING AND mRNA EXPRESSION OF CAT
GPR40. 16th International
Society for Animal Clinical Pathology
(I1SACP) Copenhagen, Denmark

o
YAMAMOTO, Ichiro
00424763
@
®

NAKAO, Nobuhiro

60377794



