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Neuropeptide Y regulates cholesterol metabolism through
Y2 receptor in cell- and SNP-dependent manner
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Neuropeptide Y (NPY) is well known to stimulate appetite through
hypothalamic receptor Y1 [1], while NPY has been reported by Kuo et
al. to cause metabolic syndrome through peripheral receptor Y2 (Y2R)
under stress and high calorie diet [2]. We have reported the association
between Y2R promoter SNPs and plasma HDL-cholesterol(HDL-C)
levels in healthy human [3]. Y2R gene promoter SNPs rs6857530 G
plus rs6857715 T: SNPs (G+T) was associated with lower levels of
plasma HDL-C. SNPs rs6857530 A plus rs6857715 C: SNPs (A+C)
was associated with higher levels of plasma HDL-C. These Y2R gene
promoter SNPs were considered to be a predictor for plasma HDL-C
levels independent of sex and plasma triglyceride levels by using
multiple regression analysis.

To elucidate the underlying mechanism, activity of gene promoter
with each SNPs was assessed by luciferase assay. Luciferase activity
using gene promoter containing SNPs (G+T) was detectable in HepG2,
whereas those containing SNPs (A+C) was detectable in macrophage
differentiated from THP-1 cells [4]. Luciferase activity using gene
promoter containing neither SNPs (G+T) nor (A+C) was detectable
in adipocytes differentiated from 3T3-L1 and human vascular
endothelial cells HUEhT-1. Mobility shift assay demonstrated complex
of HepG2 but not THP-1 nuclear extracts with oligonucleotide
containing rs6857530A and the same complex of nuclear extracts of
HepG2 or THP-1 with rs6857530G (band a). Mobility shift assay also
demonstrated the other complex of HepG2 but not THP-1 nuclear
extracts with rs6857530G (band b). If band a includes a repressor and
band b includes an activator that is more potent than repressor, it is
consistent with SNPs- and cell type-dependent transcriptional activity.
Further study is required to clarify transcription factors relevant for
determining SNPs-and cell-dependent Y2R gene transcriptional
activity.

Both HepG2 and macrophage/THP-1 cells contained heterozygous
SNPs rs6857715 G/T and rs6857715 A/C. Thus, the effect of potent
Y2R antagonist BIIE0246 on transcriptome profiling in these cells
was assessed by using microarray. HDL metabolic pathway and sterol
responsive element binding protein signaling included genes up- and
down-regulated by BIIE0246 in NPY-treated HepG2 cells, respectively
[5]. On the other hand, leptin signaling pathway included genes up-
regulated by BIIE0246 in NPY-treated macrophage/THP-1 cells [6].
Leptin has been reported to inhibit the activity of acyl coenzyme
A:cholesterol acyltransferase 1, thereby inhibiting HDL-mediated
cholesterol efflux from macrophages [7].

One target for anti-atherosclerosis is dyslipidemia. To reduce
plasma LDL-C levels for prevention of atherosclerotic cardiovascular
disease (ASCVD), conventional drugs such as statin and ezetimibe,
and new drugs such as proprotein convertase subtilisin/kexin
type9(PCSK9) inhibitors to suppress hepatic LDL receptor degradation
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and microsomal triglyceride transfer protein (MTP) inhibitors
to suppress apoB-100 production are being successfully used [8].
Regarding HDL-C, recently developed CETP inhibitors including
torcetrapib, dalcetrapib, anacetrapib and evacetrapib caused sufficient
elevation of plasma HDL-C levels but did not show any clinical benefit
for ASCVD morbidity and mortality [9]. Since HDL has varying
functions such as cholesterol efflux, anti-inflammation, anti-oxidation
etc. [10], raising the specific HDL quality instead of plasma HDL-C
quantity is nowadays being considered more important for ASCVD
prevention.Taken together, cell specific modulation of Y2R might be
a prospective target for SNP-dependent amelioration of HDL quality
with personalized prevention of atherosclerosis.
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