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Molecular mechanism underlying the association between Y2 receptor SNPs and HDL
metabolism

KAJI, Hidesuke

4,000,000
Y2 Y2R  SNPs HDL-C
HDL-C SNP HepG2
HepG2  Y2R 743 492 MRNA 1.5
HDL
SREBP Y2R Y2R SNPs

We have previously reported the association between Y2R gene SNPs and plasma
HDL-C levels. The present study was undertaken to clarify the mechanism of this association. Reporter
with Y2R gene containing these SNPs were transiently transfected to various cell lines. Human liver cell
HepG2 showed transcriptional activity of Y2R gene with the SNPs associated with lower but not higher

lasma HDL-C.

pHepGZ contained DNA with these SNPs, so we tested the effect of Y2R antagonist BIIE0246 on gene
expression. Microarray analysis revealed BI1E0246-induced up- and down-regulation (>1.5) of 743 and 492
transcripts, respectively. Up-regulated genes were included in chylomicron remodeling and negative
regulation of cholesterol/sterol transport, and also included in the pathway of HDL metabolism.
Down-regulated genes were included in the pathway of SREBP signaling. These results suggest that Y2R
antagonist may be a drug candidate for dyslipidemia in subjects with the specified Y2R SNPs.

Y2 receptor (Y2R) SNPs HDL-cholesterol HepG2 BIIE0246 -



MetS
NPY
NPY
Y1
NPY
Y2 Y2R
MetS
317
Y2R SNPs
5 SNPs
MetS
2 SNPs
MetS HDL-C
Y2R 2 SNPs
626bp rs6857530
598bp rs6857715
rs6857530 GG 29.8 GA 45.3
AA 24.9 rs6857715 TT 27.6 TC44.8
CC 27.6% HDL-C SNPs
BMI
LDL-C
rs6857530 A G
Spl
rs6857715 T C
CpG
rs6857530 GG
AA rs6857715 TT CC Y2R
rs6857530
GG GA AA rs6857715 TT TC
CC HDL-
(HDL-C)
HDL
HDL-C
HDL-C
SNPs
(CETP) ATP
Al G1 (ABCAl
ABCG1) LPL
LIPC LIPG
HDL
ABCA1 ABCG1 HDL

LCAT CETP
HDL LDL
VLDL HDL
BI(SR-BI)
HDL
HDL, HDL
HDL-C
2
NPY
T,B
Y2R
HDL-C
Y2R 2SNPs
HDL-C MetS
(€H) HDL-C
YZR
SNP
@) NPY Y2R
HDL
HDL-C
) Y2r SNPs
DNA
PCR
Y2R
HDL-C
(2) SNPs
SNP
DNA electro
mobility shift assay (EMSA)
DNA-
(€)
Y2R BI1E0246 HDL-C
PCR
C)) Y2R

BI1E0246



HDL

@) YR SNPs

Y2R
rs6857530GG/ rs6857715TT
rs6857530AA/ rs6857715 CC

Y2R
HepG2
THP-1
3T3-L1
HUEhT-1
HepG2 GG/TT  AA/CC
(

GG/TT 4.90 vs. AA/CC
1.48,P<0.05)
GG/TT  AA/CC
(GG/TT 1.50 vs.AA/CC 2.72, P<0.05)
3T3-L1

HUEhT-1
g | =
A+ | —I s
" | } THP-

1 Y2R SNP rs6857530G  rs685
7715T(G+T) rs6857530A+rs6857715C
(A+C) pGL3-Basic

pGL3-Basic

HepG2,THP-1
37T3-L1

P<0.05 vs. ( )
&)
GG AA DNA

HepG2
EMSA

GG
SP1 SNP

GG AA
B)Y2R BI1E0246

PCR

HepG2  DNA
HDL-C Y2R SNP
HDL-C
Y2R BI1E0246 HepG2
PCR Al ApoAl
ApoAl mRNA
CETP SR-B1 LIPC mRNA BI11E0246
NPY BIIE
NPY+BIIE 4
(4) Y2R BI11E0246
NPY HepG2 BI11E0246
54,675
743 429 1.5
GO
P<0.001
GO 44
11
P<0.001 BI1E0246
44
(P<0.01)
SREBP
:;"'RIB SARIB | : —
R T
ia s _T_?*":f:
N =y .‘_m’,mni_i_
LSS :
SREBP WikiPath-
way data base; WP1982  BI1E0246

SAR1IB, PI3K, PPARG, LSS

P<0.01 ( )(  8)

22
B12/HDL
Y2R
HDL-C
Y2R SNP  rs6857530 GG
rs6857715 TT

Y2R



(1) Kuo LE, Kitlinska JE, Tilan JU et al.
Nature Medicine 13 (7) 803-811, 2007

(2) Takiguchi E, Kaji H, Fukano C et al.
Metabolism 59 (11) 1591-1596, 2010

(3) Norata GD, Pirillo A, Ammilati E et al.
Atherosclerosis 220, 11-21, 2012

(4) Kathiresan S, Melander O, Guiducci C et
al. Nature Genetics 40 (2) 189-197,
2008

(5) Teslovich TM, Musunuru K, Smith AV et
al. Nature 466 (7307) 707-713, 2010

(6) Wolfs MGM, Rensen SS, Bruin-Van Dijk EA
et al. BMC Medical Genomics 3(34)1-15,
2010

(7) Okada M, Nagai M, Kaji H et al.
Integrative Molecular Medicine 2,251-
255, 2015

(8) Kaji H, Okada M, Nagai M et al.
Integrative Molecular Medicine 3,576-
582, 2016

Kaji H,Okada M, Hamaue A, Mori M, Nagai
M Blockade of the neuropeptide Y Y2
receptor with the poetnt antagonist
BI1E0246 regulates gene expression
levels in the lipid metabolic pathways
in human hepatoma cell line HepG2.
Integrative Molecular Medicine
3 2016 576-582

DO1:10.15761/1MM.1000207
Nagai M, Morita Y, Mori M, SakashitaR,
Kaji_ H Effect of thigh muscle on
metabolic and inflammatory biomarkers
Integrative Obesity and Diabetes

1, 2015, 98-100

DO1:10.15761/10D.1000122
Okada M, Nagai M, Hamaue A, Mori M, Kaji
H Single nucleotide polymorphism-
and cell type-dependent gene expres-
sion of neuropeptide Y2 receptor.
Integrative Molecular Medicine
2 2015 251-255

DO1:10.15761/1MM. 1000150
Kaji H Editorial: Paradigm shift of
obesity research. Jacobs Journal of
Obesity 1 2015 1-3

7 4

22,2015,27-39
Nagai M, Uyama O, Kaji H Daily
physical activity and body composition
in healthy Japanese women. Structure
and Function 13, 2015, 1-9
Sugiyama Y, Kaji H (11 9 JA

propl-binding factor, AES cloned by
yeast  two-hybrid assay represses
PROP-1-induced Pit-1 gene expression.
Molecular and Cellular Endocrinology
376, 2013, 93-98

http://dx.doi.org/10.1016/j .mce.
2013.05.022
Nagai M,Uyama O, Kaji H Dietary habits
prone to lifestyle-related disease.
Health Education Journal 72,
2013, 172-179

DO1:10.1177/0017896912 437299
Kaji H Review article; High-density
lipoproteins and the immune system.
Journal of Lipids 2013, 2013,
1-8

http://dx.doi.org/10.1155/2013/
684903

3
Kaji H, Nagai M, Hamaue A, Mori M
Blockade of neuropeptide Y2 receptor
regulates gene expression in
pathways of [lipid metabolism in
HepG2 cells. Neuropeptide 2015,
2015, Sep 28 October 1, Aberdeen, UK
Okada M, Nagai M, Hamaue A, Kaji H The
mechanism underlying the association
between 5°-flanking region of neuro-
peptide Y2 receptor gene variant and
plasma  HDL-cholesterol. The 9%
Metabolic Syndrome, Type 2 Diabetes
and Atherosclerosis 2014, Sep 12 14,

Nagai M, Morita Y, Mori M, SakashitaR,
Kaji H Fomentation on thigh muscle
reduced plasma soluble urokinase-type
plasminogen activator receptor but not
choline acetyltransferase. The 17"
EAFONS 2014, Feb 20 21, Manila,
Philippine

Kaji H Bentham Science Publishers,
Frontiers in clinical drug research:
Diabetes & obesity: volume 2 The
current, emerging and future
medication for type 2 diabetes and
obesity, 2016, 3-49
DO1:10.2174/97816810818541160201

2015-2016
2015 235-261 280-281
330-331 852-856
2015 78-92

2 2014 313-352



2013 83-98

2
2013 318-322
2013-2014
2013 245-270 289-290 339
848-850

Kaji H Nova Science Publishers,
Protein  biochemistry, synthesis,
structure, and cellular functions:
Neuropeptide Y molecular structure,
role in food intake and direct/
indirect effects. Chapter 111
Neuropeptide Y and its receptors:
molecular structure and pathophysiol-
ogical role in food intake and energy
homeostasis. 2013,39-82
http://www.novapublishers.com

http://kyouin.u-hyogo.ac. jp/staff/cnas/
hidesuke_kaji/

o

KAJI, Hidesuke



