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Elucidation of the overall mechanism of metabolic syndrome by high-precision
comprehensive protein quantification
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SWATH mass spectrometry is an analytical technique that can simultaneously
and precisely quantify hundreds to thousands of proteins in organs and other biological samples. In
this study, we performed a comprehensive quantitative analysis of proteins in the liver and adipose
tissue of mice that were fed a high-fat diet for 5 weeks and were in a state of very early metabolic

syndrome. The results showed that the progression of glycogenesis is suppressed in the very early
stage of the metabolic syndrome, which may trigger the metabolic abnormalities. We also found novel
obesity-related factors such as USP5 and Epiplakin in the liver and ASPH in adipose tissue.



MS

MS
MS
MS
MS
SWATH
MS
(ND) (HFD) C57BL/6J (n=6 )
5 16
HFD
Lysis
Ziptip nanoLC-
MS/MS (SCIEX TripleTOF5600+) Information dependent analysis IDA
MS/MS Uniprot
lon library SWATH
lon library
ND HFD
Western
blot
HFD ND
£8(g/day) 2.30 3.15
MBAKRER 20.3+£08  20.2%+0.2
C57BL/6J (ND)  g#rtkEe 31.5£20°  28.3%15
(HFD) 5 FRERQ 0954007  0.95+0.13
HFD ND BEEREENERE 116+029" 0.52+022
2 [ B Il 45 i€ (mg/dL) 145.75+6.72* 100.89+14.6
1 22 5 B i e AR A (me/dL) 81.37+£3.19 75.9+8.77
T mHhaL 2F0—)b(mg/dL) 89.26+7.36 82.5+14.1
FFF B b b 4 RE Bi(me/ ) 150.045.66 154.86=10.07
FFigsaL 270 —)L(mg/g) 9.23+026  9.96+1.07
S {1 TH5{E + EERE, *: P < 0.01 by t-test
HFD

M1 BYREDOER



SWATH 1039 738
121 P<0.05
75 15 26
CoA
HFD ND
TCA
Acly Gotl Pckl western blo
_
SIgA—R ===
BT A VU e——— sya-4v

77k —X6-p
FBpl | 4 |
I b —R1,6-Disp Qo VAR =)

QfEFHEICED

ZEROLME FRE R
b 4035 Ay .--> PEP
RYZRLY # ' AR
S ENEYER B BERAER
| ‘DLTlxl/ 7 B@g,ﬂ:,]\
(NAD*=> NADH)

G-COA

-

AL X7TA—IL

H
. csd l Hmges P

\\. v e W
GOTLV »'F%y0f8 som

ORERARA DIENN

HFD 15

TCA

t

HFD

Ic& 3pE&1L L
T b EERERD
¥Ehn

SR ——
»~ ASPT TCAY AN | i A~
o o 7RVER » EFEER
N T Hed U () QELEVESTEFL

il

CoATCARIERD X 575 5

M2, SEHEERY. ZERKOFBORIICER S

=24

=

2 8 HFD 2
HFD 9
Ubiquitin specific proteinase 5 (UPS5)
DNA
USP5
SWATH 1092 875
188 P<0.05 HFD
15 8 15 10
HFD
A
SWATH
HFD
1.9 Epiplakin
(2) Epiplakin
SWATH 798 278



10 P <005 HFD

15 6 15 1
(NP) Natriuretic peptide receptor 3 (NPR3) HFD 3
NP (3)
(4)
NP NPR3
®)
WATH
HFD Notch Asparatyl / asparagyl

beta — hydroxylase (ASPH) 2.4

USP5
Epiplakin ASPH

<

(1) Ning F et al Pharmacological Research 157 (2020) 1045571

(2) Sandra Szabo. et al. Journal of Hepatology (2015) 62 1357-1366
(3) Sengenes C. etal. FASEB J. (2000) 14 1345-1351.

(4) Birkenfield A.L.etal.J.Clin. Invest. (2012) 122 1022-1036
(5) Kovacova Z. et al. Obesity (2016) 24 820-828.



SWATH

2021

2021

(Kishida Kunihiro)

(30412703)

(34419)




