Q)]
2012 2015

Basic study on the creation of novel therapeutic approach by the regulation of the
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In this study, we investigated the relationship between obesity and amino acids
metabolism, including branched-chain amino acids (BCAAs). We showed following findings. 1. Mice lacking
Bcat2, a gene related to BCAAs metabolism, in adipose tissue didn"t show any changes in non-fasting
plasma BCAAs levels and adiposity, suggesting that the increment of plasma BCAAs levels under obesity
condition didn"t depend only on the down-regulation of BCAAs metabolism in obese adipose tissues. 2.
Agonists of PPARy , a master regulator of adipocyte differentiation, were involved in the regulation of
whole body amino acid metabolism via the activation of PPARy in adipocytes. 3. Activation of PPARa in
adipose tissues lowered plasma BCAAs levels under high-fat diet feeding condition.



adiponectin

Cre
BCAT2 BCAT2
BCAAs
BCAAs
20% BCAAs
(2) PPARY BCAAs
BCAAs KK-Ay
0.01 pioglitazone
BCAAs
PPARyY
BCAAs
BCAAs
80
BCAAs
HPLC-Orbitrap-MS
Power Suite
KEGG Lipid Maps
BCAAs
BCAAs 3T3-L1
3T3-L1
BCAAs 0.1 p M
pioglitazone
UPLC-TOF-MS BCAAs
(©)) PPARO
@ BCAT2
aP2
mitocondrial branched chain PPARa
aminotransferase (BCAT2)
PPARa
BCAT2 Tg
BCAT2 Cre F1
loxP WT
flox WT Tg
ES
ES WT Tg
PCR Neo 6-7 18
ES
ES
F1 F1
CAG-Flp
flox
flox

flox flox




(¢D) BCAT2
BCAAs
BCAAs
BCAAs
BCAT2
BCAT2
BCAAs
BCAT2
BCAT2
BCAT2
BCAT2
BCAT2
BCAAs
BCAAs
BCAAs
BCAAs
BCAAs
(2) PPARY BCAAs
BCAAs
BCAAs
PPARY
PPARyY
PPARY
HPLC-Orbitrap-MS
2184
748
PPARy
138

43

Hydro
philic

Hydro

22 19
BCAAs

PPARY

PPARy
PPAR

3T3-L1  PPARy

PPARY

PPARy
BCAAS

PPARY

pioglitazone 1258 (n=5) Estimate metabolite

L-Pipecolate

L-Arginine

L-Histidine

Orthophosphate
Pentanamide
3-Aminopropanal
L-Tyrosine

L-Leucine

1-Phenylethylamine
L-Phenylalanine
Phenylacetylglycine
17a-Aza-D-homeandrost-§-en-3beta-ol
LPC(16:1)

LPC{20:4)

LPC(18:1)

LPE{18:1)

LPC(16:1)
Dodecanamide
Triphenyl phosphate
2-Ethylhexyl phthalate
Anandamide

phobic

0.1 03
[

M P2 P3 P4 PS5

05 07 09 15 25 35 45 55

decrease

3)

increase

PPARY

PPARa

PPARa

aP2
PPARO
Tg



Tg

WT
BCAAs
PPAR«
BCAAs
BCAAs
Tg WT
Tg
Tg
WT
Tg
PPAR«
PPARa BCAA
PPAR«
11

Sakamoto T, Nitta T, Maruno K, Yeh YS,
Kuwata H, Tomita K, Goto T, Takahashi N,
Kawada T. Macrophage infiltration into
obese adipose tissues suppresses the
induction of UCP1 expression in mice. Am
J Physiol Endocrinol Metab. , 2016.
DO1:10.1152/ajpendo.00028.2015.

Goto T, Naknukool S, Yoshitake R,
Hanafusa Y, Tokiwa S, Li Y, Sakamoto T,
Nitta T, Kim M, Takahashi N, Yu R, Daiyasu
H, Seno S, Matsuda H, Kawada T.
Proinflammatory cytokine interleukin-1(3
suppresses cold-induced thermogenesis in
adipocytes.Cytokine. 77, 2016, 107-114.
DO1:10.1016/j -cyto.2015.11.001.

Kim M, Goto T, Yu R, Uchida K, Tominaga
M, Kano Y, Takahashi N, Kawada T. Fish oil
intake induces UCP1 upregulation in brown
and white adipose tissue via the
sympathetic nervous system. Sci Rep.
5:18013, 2015. DOI:10.1038/srep18013.

Takahashi H, Goto T, Yamazaki Y,
Kamakari K, Hirata M, Suzuki H, Shibata D,
Nakata R, Inoue H, Takahashi N, Kawada T.
Metabolomics reveal 1-palmitoyl
lysophosphatidylcholine production by
peroxisome proliferator-activated

receptor a . JLipidRes. 56, 2015, 254-265.

DO1:10.1194/31r.M052464.

Takahashi H, Hara H, Goto T, Kamakari
K, Wataru N, Mohri S, Takahashi N, Suzuki
H, Shibata D, Kawada T.
13-0x0-9(2),11(E),15(2)-octadecatrienoi
c acid activates peroxisome
proliferator-activated receptor y 1in
adipocytes. Lipids. 50, 2015, 3-12.
DO1:10.1007/s11745-014-3972-X.

Goto T, Kim YI, Furuzono T, Takahashi
N, Yamakuni K, Yang HE, Li Y, Ohue R, Nomura
W, Sugawara T, Yu R, Kitamura N, Park SB,
Kishino S, Ogawa J, Kawada T.
10-o0x0-12(Z)-octadecenoic acid, a
linoleic acid metabolite produced by gut
lactic acid bacteria, potently activates
PPARy  and stimulates adipogenesis.
Biochem Biophys Res Commun. 459, 2015,
597-603. DOI1:10.1016/j .bbrc.2015.02.154.

Takahashi H, Suzuki H, Suda K, Yamazaki
Y, Takino A, Kim YI, Goto T, lijima Y, Aoki
K, Shibata D, Takahashi N, Kawada T.
Long-chain free fatty acid profiling
analysis by liquid chromatography-mass
spectrometry in mouse treated with
peroxisome proliferator-activated
receptor a agonist. Biosci Biotechnol
Biochem. 77, 2013 2288-2293.

DOI: 10.127/bbb.130572.

Goto T, Mori A, Nagaoka S. Soluble soy
protein peptic hydrolysate stimulates
adipocyte differentiation in 3T3-L1 cells.
Mol Nutr Food Res. 57, 2013, 1435-1445.
DO1:10.1002/mnfr.201200573.

Goto T, Kim YI, Takahashi N, Kawada T.
Natural  compounds regulate energy
metabolism by the modulating the activity
of lipid-sensing nuclear receptors. Mol
Nutr Food Res. 57, 2013, 20-33.
DO1:10.1002/mnfr.201200522.

Goto T, Mori A, Nagaoka S. Soluble soy
protein peptic hydrolysate stimulates
adipocyte differentiation in 3T3-L1 cells.
Mol Nutr Food Res. 57, 2013, 1435-1445.
DO1:10.1002/mnfr.201200573.

Goto T, Kim TI, Takahashi N, Kawada T.
Natural  compounds regulate energy
metabolism by the modulating the activity
of lipid-sensing nuclear receptors. Mol
Nutr Food Res. 57, 2013, 20-33.
DO1:10.1002/mnfr.201200522.

11
Li Y, Goto T, Ilkutani R, Lin S,

Takahashi N, Takahashi H, Jheng HF,
Murakami S, Yu R, Kawada T. Xanthoangerol
and 4-hydroxyderrcin supress
obesity-induced inflammatory responses.
The 8th Asis-Oceania Conference on Obesity

, 2015.10.2-10.4 Nagoya
Congress Center Aichi Nagoya).



PPARa
36
, 2015.10.2

Hanafusa Y, Yoshitake R, Naknukool S,
Sakamoto T, Daiyasu H, Seno S, Matsuda H,
Goto T, Takahashi N, Kawada T. The effect
of IL-1 beta on UCPl expression in
adipocytes. 12th Asian Congress of
Nutrition , 2015.5.14-5.18
Pacifico Yokohama Kanagawa Yokohama).

2015.3.29
, 2015.3.27
PPARa
35 , 2014.10.25
, Naknukool Supaporn,
- B
UcpP1 35
, 2014.10.25
, . PPARa
FGF21 35
, 2014.10.24
, . PPARs
68
,2014.6.1
68 , 2014.5.31

Goto T. Farnesol improves obesity
induced metabolic disorders via PPARa
dependent and independent pathways. 12th
International Congress on Obesity

, 2014.3.17-3.20

http://www.foodfunc.kais.kyoto-u.ac.jp/
index.html

@D
GOTO, Tsuyoshi

@
®



