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Muroi R et al. Diabet Med 2006

Wang XL et al. J Atheroscler Thromb 2011

Enkhtuvshin B et al. Diabet Med 2015, EA[EA{2E2016
Nagashima S et al. J Atheroscler Thromb 2016

Takahashi M et al. J Clin Lipidol 2021
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ES=
Rk
FRE

206




A contrastenbaeced CT and wgnetic resomoce

A case of vasoactive intestinal peptide-secreting tumor = Ao i
(VIPama) arising from MENT inactivation which recurred i, (0] = 2o s Seees
15 years after the initial resection some cystic and caleif

Case Presentation doesal of the pancrestic body (Fig. 1A wd 1B). No dis-
1t mctastzses wee observed_including those & the
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age of 50, she developed sympeomss of bypokalensa, VIP concentiation (257 pimL.) was detected fo be above
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abitive. glycemse coesrol deteriorsicd. She Wi s
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Loss of heterozygosity (LOH)

Sakurai M, Wakabayashi T et al. Endocr in press

Global knockout mice (1990~)

LDL receptor
Asialoglycoprotein receptor type 2

Ishibashi S et al. J Clin Invest. 1993
Ishibashi S et al. J Biol Chem. 1994
Ishibashi S et al. J Biol Chem. 1996
Osuga J et al. BBRC. 1997

Tozawa R et al. J Biol Chem. 1999

Cholesterol Ta-hydroxylase
Apolipoprotein B editing protein 1
Squalene synthase

Hormone-sensitive lipase Hsl Lipe  Osugad et al. PNAS. 2000
Acyl-CoA cholesterol acyltransferase 1 Acatl, Soatl Yagyu et al. J Biol Chem. 2000
Asialoglycoprotein receptor type 1 Asgrl, HIL  Tozawa R et al. J Biol Chem. 2001
HMG-CoA reductase Hmger Ohashi K et al. J Biol Chem. 2003

receptor by ial cells 1 Srecl Tamura Y et al. J Biol Chem. 2004
Neutral cholesterol ester hydrolase 1 Neeh1 Sekiya M et al. Cell Metab. 2009
Triglyceride hydrolase 2 Tgh2, Ceslf Unpublished
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nmcouy-mm Malate

RO ey
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L Glucose-6-P 6-P- gluconate.

ACAT2, LCAT ' Adipose triglyceride lipase (ATGL)
§ Hormone-sen(f)e lipase (Hst)
Fatty acid Cholester Monoglyceride lipase (MGL)
Fatty acid Oxysters Oxvstevnlx\@M Fatty acids Glycerol
&1 ACAT2, LCAT

Steroid hormones Bile acids

Horton J, Goldstein JL and Brown MS J Clin Invest 2002;109:1125-31)

10

Hypercholesterolemia in Low Density Lipoprotein Receptor Knockout
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Ishibashi S et al. J Clin Invest 1993
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The Journal of

Clinical
Investigation

Ishibashi S et al. J Clin Invest 1993

Disruption of Cholesterol 7a-Hydroxylase Gene in Mice
L POSTNATAL LETHALITY REVERSED BY BILE ACID AND VITAMIN SUPPLEMENTATION*

11. BILE ACID DEFICIENCY IS OVERCOME BY INDUCTION OF OXYSTEROL 7a-HYDROXYLASE*

Ishibashi S et al. J Biol Chem 1996; Schwarz M et al. J Biol Chem 1996
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THE "JUST DO IT" BRIGADE
1972 - 1997

Classical view of adipocyte lipolysis
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Targeted disruption of hormone-sensitive lipase
results in male sterility and adipocyte hypertrophy,
but not in obesity
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i R ™

J Osuga et al. 2000 PNAS 97:787-92

Murano | et al Dead adipocytes, detected as crown-like structures, are prevalent in visceral fat depots of genetically obese mice. J Lipid Res 2008

Albert J et al. Null mutation in hormone-sensitive lipase gene and risk of type 2 diabetes N Engl J Med. 2014
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Osuga J et al. Proc Natl Acad Sci USA 2000;97:787-92
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Family of neutral lipid hydrolases

ATGL

L

TGH(CES1, Ces3, CEH)

TGH2(CesMLL Ces1f)

HSL(LIPE)

NCEH1(AADACLL,

ARDAC

Okazaki H et al. Diabetes 2006;55:2091-7
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Lipases responsible for adipocyte lipolysis

Roguiatory module

HSL (LIPE)

N
Asp703  His733

Holm Cet al. Science 1988

;PLA2x, PNPLAZ, desnutrin)

ATGL(TTS2
Zimmerman R et ol. Science 2004

[ patat

potential ipid binding site

Serd7. DXGIA
GXSXG
TGH1(Ces3, Ces1d) potential lipid binding site Aases
e J
N I | c emmerr etar siochem. 1999
y S KGet al. J Biol Chem 2004
ser221 Asp3ss Hisd67 HXE
GXSXG
TGH2 (CesML1, Ces1f) potential lipid binding site AAS61
e J
N I J| ¢ oaokitietol oiabetes 2006
Sor221 Asp3s3 Hisdss HXEL.
GXSXG

Current view of adipocyte lipolysis
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W4@ Translational Medicine Seminar 2005.7.8~70 ¥ WEWYR bADR
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THE 3RD NIKKO INTERNATIONAL SYMPOSIUM 200K
October 27, 2006
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ABC acid
transporter lipase

lipid droplet

free w0
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NCEH1

Okazaki H et al. J Biol Chem 2008

Sekiya M et al. Cell Metab 2009

Igarashi M et al. J Lipid Res 2010

Igarashi M et al. Circ Res 2010

Sakai K et al. J Lipid Res 2014

‘Yamazaki H et al. J Atheroscler Thromb 2019

Adopted from Sekiya M et al. J Atheroscler Thromb 2011
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Absence of ACAT-1 Attenuates Atherosclerosis but Causes Dry Eye
and Cutaneous Xanthomatosis in Mice with Congenital
Hyperlipidemia*

Inflammasome Activation Aggravates Cutaneous

Xantt is and Att is in ACAT1 (Acyl-CoA
Cholesterol Acyltransferase 1) Deficiency in Bone Marrow

[ | e

Yagyu H et al. J Biol Chem 2000
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Family of neutral lipid hydrolases

ATGL

EDL
e

TGH(CES?1, Ces3, CEH)

TGH2

HSL(LIPE)
N CEH1(AADACLL, KIAA1363,CPO-8P)

AADAC

Okazaki H et al. ) Biol Chem 2008;283:33357-64
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Targeting of NCEH1 to ER requires
the N-terminal sequence

NCEH1-GFP ACAT-DsRed merge

AN-NCEH1-GFP ACAT-DsRed merge

Igarashi M et al. J Lipid Res 2010; 51:274-285

Wakabayashi T et al. Arterioscler Thromb Vasc Biol 2018
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Structure of NCEH1

regulatory
domain

Hydrophobic
regions.

I HG oxyanion motif

I oxsxe motif

Okazaki H et al. J Biol Chem 2008;283:33357-64
Igarashi M et al. J Lipid Res 2010; 51:274-285
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Ablation of Neutral Cholesterol Loss of ACAT1 Attenuates Atherosclerosis Aggravated by Loss of
Ester Hydrolase 1 Accelerates Atherosclerosis NCEH1 in Bone Marrow-Derived Cells
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Sekiya M et al. Cell Metab 2009

Yamazaki H et al. J Atheroscler Thromb 2019
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Conditional knockout mice

(2000~)
|promotor/procedure [ |

HMG-CoA reductase Albumin Nagashima S et al. Arterioscler Thromb Vasc Biol. 2012

Alfa skeletal actin Osaki ¥ et al. BBRC 2015
Lysozyme. Sakai K et al. Arterioscler Thromb Vasc Biol. 2018
Lysozyme Takei A et al. Diabetes. 2020
Insulin Takei S et al. Diabetes. 2020

Squalene synthase 2',3"cyclic nucleotide Saher G et al. Nat Neurosci. 2005
phosphodiesterase (CNP)
Albumin Nagashima S etal. J Lipid Res. 2015

Lipoprotein lipase Lysozyme Takahashi M et l. J Lipid Res. 2013
Lysozyme Takahashi M et al. J Biol Chem. 2022
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J Horton, JL Goldstein and MS Brown J Clin Invest 2002;109:1125-31
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Liver-Specific Deletion of 3-Hydroxy-3-Methylglutaryl
Coenzyme A Reductase Causes Hepatic Steatosis and
Death
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Myeloid HMG-CoA (3-Hydroxy-3-Methylglutaryl-Coenzyme
A) Reductase Determines Atherosclerosis by Modulating
Migration of Macrophages
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Sakai K et al. Arterioscler Thromb Vasc Biol 2018
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Myeloid HMG-CoA Reductase Determines Adipose Tissue
Inflammation, Insulin Resistance, and Hepatic Steatosis in
Diet-Induced Obese Mice

Mo o cells HP fid

Takei A et al. Diabetes 2020

35

34

B- CeII—Spacmc Deletion of HMG CoA (3-hydroxy-3-

e A) R Causes Overt
Diabetes due to Fleducﬂnn of B-Cell Mass and Impaired
Insulin Secretion

Takei S et al. Diabetes 2020
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Citrate Acstate
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J Horton, JL Goldstein and MS Brown J Clin Invest 2002;109:1125-31
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Macrophage lipoprotein lipase modulates the
development of atherosclerosis but not adiposity
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Takahashi M et al. J Lipid Res 2013

Loss of myeloid lipoprotein lipase exacerbates adi
fibrosis with collagen VI deposition and hyperlip
leptin-deficient obese mice
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Takahashi M et al. J Biol Chem 2022
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Oxidative metabolites of cholesterol
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Excessive 25-HC ester may trigger ER stress
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Sekiya M et al. J Lipid Res 2014
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Serum 25-hydroxycholesterol levels are
increased in patients with coronavirus disease
2019'
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Asano T et al. J Clin Lipidol 2023

Absence of Nceh1 augments 25-hydroxycholesterol-
induced ER stress and apoptosis in macrophages”
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Sekiya M et al. J Lipid Res 2014
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Multifaceted roles of 25HC in immunity and inflammation

Liu SY, et al. Immunity 2013

bacterla vlrus Blanc M, et al. Immunity 2013
Bauman DR, et al. PNAS 2009
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IL 17 Lps |FN (GPR183) Y migration
neutrophll Hannedouche S, et al. Nature 2011
7a, 25 HC Liu G, et al. Nature 2011

CVP7Bl

CH25H AcATl Sekiya M, et al. J Lipid Res 2014
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mevalanate Shibata N, et al. Jsm Chem 2013
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4P’s of POR (Patient-oriented research)

Passion
Patients
Patience
Poverty

Collaboration

Goldstein J and Brown M. The Clinical i : i Bothered, i But Still beloved.
J Clin Invest 1997;99:2803-2812
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