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JKS-1
Expressional characteristics of human mesenchymal stem cells in
progerin- and cultivation induced- aging cell model

Division of Brain Diseases, Center for Biomedical Sciences, KNIH
Sang Ick Park

Aging. as one of global megatrends, has attracted much attention
worldwide with increasing expectation for average life span. Aging is
characterized by progressive physiological and functional decline in
postmitotic tissues, which may result from loss of overall tissue homeostasis
and repair capacity of stem cells. In this regard, we focused on aging of
adult stem cells, especially human mesenchymal stem cells (hMSC) |, which
have multilineage differentiation capacity. To understand an underlying
mechanism by which hMSCs are aged. we first examined expressional
characteristics in progerin (Lamin A mutant) -induced aging cell model,
taking Hutchison-Gilford Progeria (HGPS) into account, as well as in long
cultivation induced-aging model. For progerin expression, we used lentiviral
transduction system and for aging of hMSCs we cultivated cells until 16
passages. Expressional differences were examined by microarray chip
analysis between GFP versus progerin transduction and between 4 passage
cells (as a young cell) versus 16 passage cells. respectively. Finally, we
extracted common genes, the expressions of which are simultancously up
and down regulated in both aging models. By applying the expression data
and pathways into network biology, we could suggest some hub genes,
modules, and signaling pathways, by which the aging of hMSC could be
controlled. providing a cue to improve the efficacy of stem cell therapy in
geriatric chronic diseases.

JKS-3

Toward personalized therapies by using aged patients own iPSCs
(madel experiments)

Department of Immunology. Nagoya University School of Medicine
Ken-ichi isobe, Sachiko Ito. Naomi Nishio., Yuri Tanaka, Zhao Cheng, Tetsuji
Okawa . Suganya Thanasegaran

When applying the iPSCs for regenerative therapy in elderly patients, it
is necessary to establish the iPSCs from elderly patients themselves then
differentiate the iPSCs to specific cell types for transplantation treatments.
Several questions are still remained. Recent paper indicates that iPSCs
from MEF of C57BL/6 mice are rejected, when these cells are injected
on the back of syngeneic C57BL/6 mice. Are aged iPSCs jyuveniled. We
examined the immunogenisity of iPSCs from different ages. We found theat
iPSCs from C57BL/6 mice were not rejected in syngeneie C57BL/Z6 mice.
Also iPSCs differentiated to macrophages were not rejected in syngeneic
C57BL/6 mice. We succeeded to differentiated aged i'SCs to various tissue
cells including neural crest cells, Transplantation of NC cells improved the
nerve function in Diabetic mice.

Keywords: aged iPSCs, transplantation, personalized therapy

JKS-2

Enrichment and Characterization of
Human Dermal Stem/Progenitor Cells

Cell Science Research Team, Amorepacific Corporation R&D Center
Dongz Wook Shin

Adult skin stem cells are considered an attractive cell resource
for therapeutic potential in aged skin. Several studies have reported
that human dermal stem/progenitor cells (hDSPCs) with multipotent
properties exist within the dermis. However, these cells have not been well
characterized, because methods for their isolation or enrichment have not
yet been optimized. In the present study, we developed to enrich human
dermal stem/progenitor cells (hDSPCs) . We found that these hDSPCs
showed high in vitro proliferation properties and differentiate into not
only mesodermal cell types, but also neuroectodermal cell types. Several
analysis revealed that these cells are different from the previously identified
multipotent fibroblasts and skin precursors (SKPs) . In addition, to examine
the effects of hDSPCs on aged skin, we demonstrated that conditioned
medium (CM) derived from hDSPCs has an anti-aging effects on ultraviolet
A (UVA) -rradiated NHDFs.

Taken together. these data suggest that hDSPC can exert some beneficial
effects on aged skin and may be used as a therapeutic agent to improve
skin regeneration and wound healing.

Keywords: Human Dermal Stem/I'rogenitor Cells, multipotent, Conditioned
Medium, Ultraviolet A, Aging

JKS-4

Lifespan extension by hormesis in Drosophila

Department of Biological Science. Inha University
Kyung-Jin Min

Hormesis means favorable biological responses by low exposures to toxins
and other stressors. From an evolutionary perspective, plants have produced
phytochemicals to dissuade insects and other pests from eating them.
However, the amount of phytochemicals ingested by humans is subtoxic
level and the ingested phytochemicals can induce hormesis, including
anti-aging effects. The effects of curcumin, pinitol and mistletoe extract
on lifespan of Drosophila will be discussed. Curcumin, a vellow pigment
extracted from the rhizome of the plant Curcuma longa (turmeric) has been
widely used as a spice and herbal medicine in Asia, It has been suggested
to have many biological activities such as anti-oxidative, anti-inflammatory.,
anti-cancer, chemopreventive, and anti-ncurodegenerative properties.
D-chiro-inositol, a member of inositol family, and pinitol. a 3-methoxy
analogue of D- chiro-inositol, have been proposed to have anti-diabetic, anti-
inflammatory, anticancer and stamina enhancing effects. Viscum album
coloratum (Korean mistletoe) is a semi-parasitic plant growing on various
trees. This plant has been shown to possess a variety of biological functions
such as immunomodulating, apoptosis-inducing and antitumor activity. The
beneficial effects of these compounds/extract including extension of lifespan
will be discussed.

Keywords: hormesis, lifespan, anti-aging, Drosophila



JKS-5

Overexpression of malic enzyme in the fat body extends
Drosophila lifespan

Department of Physiology, College of Medicine, Korea University
Joong-Jean Park

Malic enzyme (Men) converts malate to pyruvate and produces CO,
and NADPH. Pyruvate produced by malic enzyme is transported to
mitochondria and changed to acetyl-CoA, the fuel of the TCA cycle. Citrate
converted from acetyl-CoA can be transported to the cytoplasm for lipid
biosynthesis. Thus, malic enzyme is involved in both carbohydrate and
lipid metabolism. In Drosophila, Men is highly expressed in the fat body.
Recently we reported Men overexpression extended fly lifespan. In the
present studies, we investigated how Men overexpression made such
lifespan extension. Transgenic flies expressing specifically Men transgene
were crossed with fat body-specific gene-switch Gald driver flies. Men
overexpression in the fat body during larval period was sufficient to extend
adult lifespan. In addition, such condition reduced the body weight, the
levels of triglyceride and expression of lipogenic genes. Morcover, mRNA
levels of hsp22 and mitochondrial ROS production were increased in the
fat body of Mcen-overexpressing larvae. Together, our results suggest that
lifespan extension by Men overexpression is related to mitochondrial ROS
production and reduction of lipogenesis during larval period. (Supported by
Basic Science Rescarch Program through the NRF of Korea. funded by the
Ministry of Education, Science and Technology 2009-0070901)

JKS-7
Nicotinamide-induced alteration of mitochondria status exerts
beneficial effects on cellular functions

Department of Life Science, University of Seoul
Ho Jin Choi, So-Young Jang, and Eun Seong Hwang

Nicotinamide (NAM) is converted to NAD™ through salvage pathway
once taken up in cells. When administered at high doses, it exerts positive
effeets on survival of various cell types in vitro and in vivo, Importantly,
NAM treatment increases replicative lifespan of normal human fibroblasts
and keratinocytes. As for an underlying mechanism for these cell-beneficial
cffects, we proposed NAM-mediated improvement of mitochondria quality
possibly through activation of autophagy and mitochondria structural
dynamics in association with the oxygen-scavenging nature of NAM itself.
Autophagy activation appears to be mediated through an increase of the
cellular NAD'/NADH ratio and possibly an activation of SIRTI since
the treatment of NAD+ or Asn, which increase the NAD'/NADH ratio,
and SIRT1 activators commonly caused similar decrease in mitochondria
content. We extended our investigation on the effect of NAM 1o other
cell types. and found that NAM treatment prevented deterioration of the
properties of human mesenchymal stem cells (MSC) during continued
cell cultivation in vitro and also potentiated activation of primary human
CD8+ T cells in vitro. The change in the mitochondria quality and quantity
appears to be still associated with these changes. Whether the activation
of SIRT1 through the NAM-mediated increase of the NAD+ redox in these
cells is involved is under investigation and to be discussed.

Keywords: nicotinamide. senescence, mitochondria, stem cell

JKS-6

Metabolomics approach to understanding lifespan regulation
in Drosophila

Department of Biological Sciences, Tokyo Metropolitan University
Toshiro Aigaki

There scems 10 be an inverse correlation between body size and lifespan
in some species. Mutations decreasing body size are likely to increase
lifespan. In order to identify novel genes that extend lifespan, we conducted
a misexpression screen for genes reducing body size using a collection
of Drosophila Gene Search (GS) lines. We first identified the insertions
that reduce size of wings and eyes, and then measured lifespan. Among
these, we found two genes, wdb and lkbI, that extended lifespan when
overexpressed ubiquitously. We provide biochemical evidence showing that
overexpression of wdb reduces the level of phosphorylated AKT. while
overexpression of kbl increases the level of phosphorylated AMPK and
reduces the level of dephosphorylated S6K. Our results suggested that
wdb- and lkbl-dependent lifespan extension is mediated by downregulation
of S6K, a downstream component of the insulin/IGF and TOR signaling
pathway. Metabolmics is a powerful approach to analyze physiological
conditions associated with extended lifespan phenotype, We used liquid
chromatography mass spectrometry (LC-MS) to investigate metabolomic
changes caused by mutations affecting body size and lifespan. 1 will present
how mutations in kbl and wdb affect organismal metabolome,

Keywords: Drosophila, lifespan, metabolomics

JKS-8

A novel mechanism of pS3-mediated DNA repair modulated by
antioxidant selenium far cancer prevention

Department of Life Science, Dongguk University
Young Rok Sco

Selenium is an essential trace element which has been considered as
chemopreventive agent against cancer, due to its antioxidant activity.
Among several selenium compounds, selenomethionine (SeMet) has
significant protective effect toward various genotoxic stresses via
stimulating DNA repair proc However, its mechanism is still not well
elucidated. In this study, we examined the mechanism of SeMet in terms
of p53-mediated base excision repair (BER) . Our data showed that the
amount of DNA damage was rapidly decreased in the presence of SeMet
when methyl methanesulfonate (MMS) . a BER-inducing agent, was
treated in the cells. In addition, the removal of apurinic/apyrimidinic sites
was significantly enhanced in p53 wild type cells in response to SeMet.
Furthermore, we observed the Gadd4ba, known to involve BER as one of
the p53 downstream genes, was accumulated by SeMet in p53 wild-type
RKO cells. Indeed the interaction of BER-mediated repair proteins including
PCNA (proliferating cell nucleus antigen) and APLE/Ref-1 with Gadd45a
was notably decreased by SeMet in p53 siRNA-treated cells. In in vivo
study, the frequency and size of polyp in AOM/DSS model as an animal

model for colitis-related carcinogenesis was decreased in response to SeMet.
Moreover, proteins related with DNA repair including Trx (thioredoxin) .
p53 and Gadd45a were increased in SeMet treated AOM/DSS model. Those
results suggested that BER activity might be dependent on wild-type p53
under the modulation of protein complexes with Gadd45a and repair protein
including PCNA and APE/Ref-1 as a distinct chemopreventive mechanism
of SeMet. Our study might provide an important evidence to develop the
chemopreventive strategies against various oxidative stresses.

Keywords: Selenium, pS3-mediated base excision repair

_27_



JKS-9
N-Glycan processing and 8-amyloid production in
Alzheimer' s disease

‘Tokyo Metropolitan Institute of Gerontology (TMIG)
Tamao Endo

Alteration of glycoprotein glycans often changes various properties of
glycoproteins and associates with various diseases. To understand the
significance of N-glycosylation in the pathogenesis of Alzheimer's disease
(AD) and in f -amyloid (A § ) production, at first we examined whether
the mutations in the amyloid precursor protein (APP) gene found in
familial AD affect the N-glycans on APP. We determined the N-glycan
structures of normal and mutant APPs. In comparison with normal APP,
mutant APPs had higher contents of bisecting GleNA¢ residues. Because
N-acetylglucosaminyltransferase 111 (GnT-III) is the glycosyltransferase
responsible synthesizing bisecting GlcNAc, GnT-11l mRNA expression
levels in the brains of AD patients were measured. Interestingly, GnT-IIT
mRNA expression was increased in AD brains. Furthermore, A f# treatment
increased GnT-III mRNA expression in Neuro2a. Then. the influence of
bisecting GlcNAc on the production of A # was examined. Both A § 40
and A B 42 were significantly decreased in GnT-III transfected cells. When
secretase expressions were analyzed in GnT-III transfectant cells, mature
BACE was decreased.

Taken together, these results suggest that up-regulation of GnT-III in AD
brains represents an adaptive response to protect them from additional A 8
production.

Keywords: Alzheimer's disease. amyloid precursor protein, bisecting
GlcNAc, N-glycan

JKS-10

A Protective Role for PAK4 in Parkinson's disease

Department of Biochemistry, Chungbuk National University College of
Medicine
Eung-Gook Kim

Loss of mesencephalic dopaminergic (mDA) neurons in the substantia
nigra pars compacta (SNc¢) and a resultant decline in the dopamine levels
in the striatum is a cause of Parkinson's discase (PD) . PD patients show
a characteristic motor abnormality. including tremor, muscle rigidity.
bradykinesia and postural instability. The molecular mechanisms for the
mDA cell death have been intensively studied, but still remain poorly
understood. In the present study, we explored the function of p2l-
activated kinase 4 on the survival of DA ncurons in the SNc. Treatment
with 6-hydroxydopamine (6-OHDA) induced cell death concomitant with
a decrease in PAK4 activity in cells and in vivo. Injection of lentivirus
harboring active PAK4 to the striatum prior to 6:OHDA treatment potently
protected the DA cell death. as monitored by number of live cells, DA
nerve terminal densities and concentrations of DA and its metabolites. More
importantly, these rats showed a significant improvement in several motor
function tests, including the cylinder test and the single-pellet reaching
task. The results provide evidence for a protective role for PAK4 in PD
progression, and suggest PAK4 as a potential target in the management of
PD.
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HAKB EMLMRALLELRHEGOMALMLET, Shhd b HAomEG
FEORUIEFEIERL T2,
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RNA 6% 2787 fUHUR &, B4 G FOBEHEHEMM 2 T 2 &
12k ), SRLEGIRIZINGS DI EFMO T S, HuR KMo A b
L AIGECHRBIE I BT R A RMERS . Ol THRE L~
HOHEENTV S, AR TIE. v AMIEEFILE L THEELICS
13A HuR & 2237 ot 4 BIERIT 1T o 720

< AR MRS BT HUR DL XL & WAL 275, 4l
AL S LA T HuR ORBUIILT 3 LMz o 70 L%
IS HuR @383l U4 5 & BB LAS3E 8 S ulze HuR
O SEBUREE S OMIRL T ple™ DIEBUZ BN & 5 2 ko 2045 plo™t
ORBUZIEFE LV LAA0 Sis, F 72 ARF BET % KHL 2 #Ile T
HuR RBEC & 2Lt RS54V /S, HuR (E plo™ o ses
MMEIT) LI VBB EMET LI EAXE Lo, S50 HuR
1285 plo™ OB BRI IZ DV TR AR R T2 £ 22, HuR i
ARE mRNA OENREZRNMTH 2 Eicd ) £ORIUIETEH AL L
AR S AT2e F BTN AOBMEE RS b, HUR (2L D ARF 568,
MR D RN THINLE L % A L THEIRIEIZ IS 2 5 2 5 AU &R
720 MEDEFEL ) ARF-pS3 EBEOEMEILIZ I ERD S M S TV o#E
FREBLMNIEEE £ ST HUR R EDRNA KRG Y v/ e LA 5
BLMIEREE S ME A ZWE I LS4 )| BB HEBMMA WL
OELBGUI NG T EMATRIE S L7,

Keywords: 1821k, plo™. RNA #4&5 > /57 1%
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Molecular insights into the mechanism of regulation of cellular
senescence and transformation by CARF

National Institute of Advanced Industrial Science & Technology (AIST) .
E-mail; renu-wadhwa@aist.go.jp

Renu WADHWA, Rumani SINGH and Sunil KAUL

CARF (Collaborator of ARF) is a serine rich 75-kDa protein that was
first identified as a regulatory factor of ARF-induced activation of p53
pathway. a key regulator of cellular senescence and apoptosis. Suppression
of CARF induced ancuploidy and mitotic catastrophe resulting in apoptosis
suggesting that it is an essential survival protein, It was shown (o interact
with p53-HDM2 complex, causing stabilization and hence activation of
transcriptional activation function of p53. We found that CARF itself is
regulated by proteasomal degradation mediated by HDM2 and in turn acts
as a transcriptional repressor of HDM2, Consistent with these feed-forward
and feed-back regulatory circuits, we demonstrate that CARF is upregulated
during the growth arrest of cancer cells. Serially passaged human normal
fibroblasts and the ones induced to senesce by drugs. oncogenic RAS
and shRNA-mediated knockdown of TRF2 also showed upregulation of
CARF. Furthermore. we found that dosage of CARF is a eritical factor in
determining the proliferative fate of cells. Whereas overexpression of CARF
induced growth arrest/senescence, its supercxpression led to increased
cell proliferation suggesting its role as a delicate bridge between cellular
seneseence and transformation.

Keywords: CARF, over-expression, senescence, DNA damage, super-
expression, transformation
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Z(LRHEETF TARSH DHfIE L & BMEIC
By D HEHERRT

1) SSLITEREE NN A BRI AE - & 9 — 2) Hi L 43 b
3) BCHIMESLIRF RS
VIR U B AR Y RRETE Y S - Y e

TARSH (Target of NESH-SH3) % ¥ /52 i, L900 G % >3 2
E LTSNS Rac KTFN 4 7 2 F » IRERISIZINS. 595 FCH 5 NESH
(ABI3) OSH3 F A4 21246425 F & LTHE S, & F TARSH
Ch TARSH) SRZFIEMRR B PR B 5 CHIF 4 BT 2R+ &
AMHE STV D, L4~y A TARSH (m TARSH) B{RFH~r Af;
ICHRAE SIS (MEF) oMl E{L8iRIZ BV T80 A LA LTS 2
&L IR AHERIC BV T RAYIZ BBIA L SN S L RO M
LTEALCE LD, TARSH AL & UM ALO B AR M5 518
HEFFTHDLEVIERET T, E2OMBELHDH TV, THETHORASE
lZBWTH, mTARSH / v 2 ¥ o~ #— (sh-m TARSH) #3AL7Z:
NIH-3T3 #illd> 5 v td MEF % lilve 72 in vitro O REHAR T, TARSH & > /%
THDSREBMB E 5 7 AoRdes b, MRS, MM MRS S
RIERAT Z iV, TARSH & 2 30 WD 7 L0tk 2 Gl 5 F 2 v v
FA Y e LTHEL TOAIHEER RS BET 2 MG L T& 2

K2 3BUE, TARSH OHNBIIA & ik, & b HITIEG G 5 1§
REZM AN 5 2 &% BAYIZ TARSH #{ZFK4:~ v A2 (TARSH KO <
TAR) L. BT R R TV D SLEITIE, mTARSH 23&H 288l 5
7 MEF % B THT o - KRN Rt O L8285, 4 & UF1Z hTARSH #t{z -
P eI X7 M NIRRT AR IR ASM9 iR X — Ko AL
B L 22 M oSSR~ TARSH OS2 20T L TwWd, F 70,
TARSH O BUEAYERGELC DT BIBEITRIME o A e 674, INMGIZ 4k 5 IG5y
RAFRO BRI B O EMLZ DV C b TARSH KO v A % B 72 in vivo
D Z MO THLOTEDLE T REHA LI,

Keywords: #ifg- &1L . Bi#s
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Life span modulation by ALT ], alanine-metabolizing enzyme,
in Saccharomyces cerevisiae.

Department of Pharmacology. College of Medicine, Inha University
Sung-Keun Lee

Importance of alterations in metabolic pathways has been implicated as
important factors affecting life span. However, the determination of specific
pathways and enzymes involved in life span remain largely unexplored.
Meanwhile, caloric restriction (CR) has been known to extend life span
of many species. In yeast, CR extends both replicative life span and
chronological life span. Using metabolomics and genetic approaches, we
identificd metabolites affecting CR-induced chronological life span in yeast,
Saccharomyces cerevisiae. Among 23 metabolites with altered profile by CR,
we found that alanine level is inversely correlated with yeast chronological
life span. Later analysis using deletion mutant of ALT!, the gene encoding
the major alanine transaminase, revealed that life span modulation by
ALTI is TOR!-independent, Further studies showed that alt! A completely
suppresses cytochrome C oxidase subunit 2 expression. This study shows
the importance of small molecule metabolism and relevance of metabolomics
combined with genetic approach in the mechanistic studics in life span.
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HEIAMEEHEATF Dbfd X DNA BIBICRET S
FIvIRA MY ELTRELTVS

' EARE RS AR M ELETIRE
% Department of Biochemistry, The Scripps Research Institute
F-#¥adk . Xiachua Wul.

(&) 7/ oDt B NE T80 ROREI LT, B{LEM/- KB
RLBHIIRTEBIFARISND, FK412ThF T, Auaxia Telangiectasia
Mutated (ATM) (252 NBS1 O#l#A% S 2 DNA BN —ELTRIAZE
ITHETHHIL, BLUDNA HRTIL AR TF Cdtl DBAMRBBULLHEAN
A%. Ataxia Telangiectasia and Rad3-related (ATR) 240845 L 4BION
LT&7, §ER41E. ATM, ATR OEHELTS MM AR FTHs Dbf4/Cdc?
FF—EHEROMERITL T, (] BERBSHR (IR) X5 4R MY,
RO RE (HU). IR (UV) IEDMBAN AL EE M E.2, Db @
DB ERITL 7 BIRENL) BILBIOEREEMENL, ATM, ATRED
BE, BIUF o7 RA M 7L TOWBERRBITL7: [#R) Dbf4 539 &
Hot)o®E (S539) #ATM. ATR 123> CHEB) BLE . FDREOE
REL ALK RMARRTIZ, IRIZE>T DNA S RAIH S o, LL.
ATM, ATR 285> B2 TH Dbf4/Cdc7 DF+—EiFti S E Lz Aoy
Hrotze ZOFEEOMERE HU 1252 DNA BET7+— 2O BRI K ETH-1
3512 Dbf4 D) BEALiZ, Cdil OBFRIUL->THESNS DNA BN IR
HEETHLILHREN/ . [#5i8] DNA IRIBILZRIT OB ILIZEER, 4 /4
HWAEOMREIZ, ATM/ATR 1245 Dbfd DUV B LA S-LTOBIEASRHESILE
Lee AY, Chiba T et al, 2012, JBC, 287:2531-43.

Liu E, Lee AY, Chiba T et al, 2007, JCB, 179:643-57.

Wu X, Avni D, Chiba T et al, 2004, G&D, 18:1305-16.

Keywords: DNA damage, Cell cycle regulation. Progeroid syndrome.
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Maintaining Energy Level through Caloric Restriction is
a Critical Mechanism Guaranteeing Cellular Longevity
in Budding Yeast

Division of Biotechnology. College of Life Sciences & Biotechnology. Korea
University. Seoul, Korea
Joon-Seok Choi, Cheol-Koo Lee

The free radical theory of aging emphasizes cumulative oxidative damage
in the genome and intracellular proteins due to reactive oxygen species
(ROS) generation to be the major cause for aging. Caloric restriction (CR)
has been known as a representative treatment that prevents aging: however,
its mechanisms of action remain elusive. Here, we show that CR extends
the chronological life span (CLS) of budding yeast by maintaining cellular
energy levels. CR reduces the generation of total ROS and mitochondrial
superoxide: however, CR does not reduce the oxidative damage in proteins
and DNA. Calorie-restricted yeast has higher mitochondrial membrane
potential, and they sustain consistent ATP levels during the process of
chronological aging. Our results suggest that CR extends yeast CLS by
improving the efficiency and maintenance of energy metabolism rather than
by reducing the oxidative damage.

Keywords: caloric restriction, chronological lifespan, reactive oxygen species,
mitochondrial membrane potential. ATP
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MST 1-mediated phosphorylation of FOXO enhances
its transcriptional activity in response to oxidative stress

'Dept. Cognitive Brain Sci.. Natl. Ctr Geriatr, Gerontol, *Dept. Molec.
Endocrinol.. Bone Biol., Merck Research Laboratories.
Yanagino T'. Itoh Y', Glantschnig H% Maruyama W', Motoyama N'.

FOXO transcription factors regulate cell survival, homeostasis and
longevity in response to oxidative stress. Recent studies suggest that, in
primary neuronal cells. MST1 induces nuclear accumulation and activates
FOXO proteins in response to oxidative stress by phosphorylating FOX03
at serine 207. However. the precise mechanism of MST l-mediated FOXO
activation is still unknown.

Oxidative stress leads to the nuclear accumulation of FOXO3 in MST!-
depleted Hel.a and HEK293 cells. In spite of nuclear accumulation, the
expression of stress-induced FOXO-targeted genes, such as GADD45a
and SESNI! gene, was markedly reduced in MSTI-depleted cells. Reporter
gene assays revealed that MST1 activated constitutively a nuclear form
of FOXO03 as well as wild type FOXO3. In MST1-depleted cells, oxidative
stress-induced binding of FOXO3 to SIRT1 was drastically reduced. and
acetylation of FOX03a was increased, thereby reducing its binding to the
promoter region of GADD45a gene. Furthermore, MST 1-depleted HeLa cells
showed decreased cell viability in response to oxidative stress similar to
FOXO-depleted cells. Collectively, these findings implicate that MST1 plays
a key regulatory activating function in the transcriptional activity of FOX0O
family proteins in response to oxidative stress.

Keywords: FOXO, MST1. Oxidative stress, SIRT1, Transcription
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SEEEET O X 7 RAEORRICOVT

LERKPEEHBEENH
MEHH. # BEE, WOME. AHEFE, fEE-K

[HRE UM KHMBEIRO T O 2 7 RERIE, EGTHEMEST LTS
AR E N AT, Bfuth RS, RIERE, BEKR, TLronNIv—K
RAESFOM A L EBTROHON, BILA L AL OMEARESNTV 5,
—HNLNHEL OBRREFBHE ISTONLLOT, WEMIILDEH
K&wLEIZ, BlE. HIRUBBEECORBRILVLECQELDLTHITH S,
[Hi#E] fxid 118 BHEEEBE (75101 &, 8551 £812&) RIF15 %0
FmEE. L E2OMPBRBRE LN RIDFEES, GEHE TERES). X
MBPERTIATRE (FHF 70y b ) RUESHE(LERE. ADL 2WE
L. Fiok#ln7u 27— BiEHERELTYV: 5,

(#R) 7047 RIZEBEEE TIE5 ~ 84kbp DRETER L CVo7o F
W, th, BB L OBMLENE. RERISE OMMME, ADL & oM#MIzowT
B LTV AN BBRBCEHELLORED TV LV, FOXTRETFU R
7 - EDERIIBBER CITHE L TV 2B K E (BRIEET>TY
5o ADL EDOMLEIIRERITP TH B,

[ZRLER]) R4 GBUERBEOLEGTFHEREERF L L THEEER
(albumin), ADL (bADL) R UMEPIR R AE (i NORKBHiRME) 211
HLTWwS (JAGS2007 %), S EI0RMHTIZZ IS replicative senescence
OME, 27027 - EEEHBEALINS OERL ) 5Tt % R
LTWwaELERT L, BIZFEALBT L O TV 5,

Keywords: Kl BLERMEAE, ZWIMmME., FUXATR, 79245 —+¥,
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VYOULYICHIIIENERDRKURTFK -
AXF 21U VDBEFRIA

GAEWIERSE: - BT
TR

BHIB U EY TH D Y ) A (Paramecium caudatum) (iK1 0,
Lo MTHGEREE 2 E o MBICHE LB/ 50 7B ETD & &
0k MR AT DL TR N, IR s b 0
v, IMHERMIZE > TH LW IBINT 2,

SN AL OEFEBIIRGENIORBIIES L o T, R, WBY, &
VWD &N TED, BN, ZERTHRES0ESBLT. W
OTRNY S WHRIEW TH ) 2H5, hiGUARIM N S o5E ), thoy
BN L LV A BT /UL ELTORF DL ETOTO LA, £<
DLHREHDEFERE LTV D,

A 2042 T ey L a Tk BT & AR % 0 L
T R OHA X I OB 2 RIS & BB XTF FAE
EFHILEWOMIL. 0, SN EHLVEAREHTOMRME
FlE % v, A~F o) > Enlftiz,

SR, AV Fa) ok a—-FLTOWLRET O RIERN L., £
DOWIWGEE W S PIZ L E 2 T 5, 4 ~F ) VBHETIZ, 220
FALAZE > THRIEENTED S WMty 742 S bS5 a729—
ERGFO—H, 7223 MdF4 L K& 2UEro—Be Moty
BERIIE T L Tvrs, SIS IEEAWIC L WS N L EEN Y VRIETC
HDo YFPROA v F o) VRIETLWE L. LB, B s X o
DHEMITEF T AT =~ FEERLAOT, SO b Tt

H Do

T11

Modulation of lifespan by sensory neurons in C. elegans

Department of Life Science/I-BIO/WCU ITCE,
Pohang University of Science and Technology
Seung-Jac Lee

Sensory neurons of C. elegans influence various physiological processes,
including aging. However, the molecular mechanisms underlying these
effects are poorly understood. Here we report how different effectors act
downstream of sensory ncurons to influence several physiological outputs,
including lifespan. By performing microarray analysis, we identified
transcripts whose levels are affected by mutations in the intraflagellar
transporter gene daf-10. which cause defects in the morphology and function
of many ciliated sensory neurons in C, elegans. Among the genes with
altered expression in daf-J0 mutant animals, we found transeriptional targets
of DAF-12/nuclear hormone receptor and DAF-16/FOXO0 transcription
factor. which affect development and lifespan. Furthermore, we found that
a solute transporter gene mct-1/2 was induced by daf-10 mutations and
was necessary and sufficient for long lifespan. Thus, sensory input seems
to influence a diverse set of transcriptional responses that modulate basic

biological processes in C. elegans.

Keywards: C. elegans, sensory neurons, lifespan. microarray, FOXO. nuclear
hormone receptor

T10

FLE4® Lactobacillus gasseri SBT2055 IC & 2ED
HdiER & ZDIERLRN

LAEHEHAR S SRIRTFHBBINRET T U/t 45 4 2 A - £ 42 Gy~
B 2MEIA Y I 2 BRAH TN 21 20 AT
ONAE ' BERHUE 20 MG L IR 2, SRS bl
R

Lactobacillus gasseri SBT2055 (SBT2035) 3. WMy {5 /. %4 18 ki
PEALA PRGN 2¢O 1] 2 & %534 2 & AU ST D L B b
NOTHEDME ST D, R TIE. M (C. elegans) % MvC
SBT2055 (2 & 5 JF BBk W 15 X U2 DRI ER I 2 3 L 7+,
BOHUZ, PR FORBGIE (OP50). #7212 SBT2055 L 4afi L. 415
WHRELALE BN L 720 20450, SBT2055 (2, OP30 12 Ho~ctl: {480 47 5 4
£ (p<O001.29%3E ) . 25 & UNIMG L2 £ 5 SEBYAENS T 0 08 %5 0 (p<0.001)
ERL e SO SBT2055 (2 & 2 AF 6 hE D (R BRIT & 034 3 2 7200, A
PGB IRF LN O THRGRERIF U 20 4 2 A S 7 WAk N
T DAF-16 OB & 2807 (58 7 V8L (daf-16 B9 1K) Tit. SBT2055
(2 OP30 DB JLAEGRAATT LA L (p<00]. 39% HELE). N2 Bk
HEMIROMINE TR L 720 —H, REBIDRSAEE S 6 7N D mev-1 B W%
TUE SBT2055 & OPS0 DM & 2 {EROML LD SNt ol $ 70,
N2 ¥R b o T 8 BAGRIE - 0 S BURAT 4 17 - 72 85 9. SBT2055 £
L) daf-16 ORBIEALIRZO S ALl o 225, skn-l  phad DB
TCELTEHEY . mev-l BIEDMYLE b D & M H RS PEAIE G TN 1219
GH LA LA SN, SNSHOERE D, SBT2055 1348 & 38 B4 %
L. TOWFLESKND 5L PHAA ORBBIEC: L2 LD THY) . DAF-
16 TS LV IRIIZ L DTSRI S vz,

Keywords: JLRST . 5. &AL, ®mfk
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ERRBHOERD X H = X LH

Rl KRG PR Y BT T
Hi

AL FITRIENENCRMEHASEET 20U NRTHLY. B30
Try - LT TEBAI " OREEERTUIASEL LR, o
OB IOUNIR. BHOPEFIEILEFMS>THD, RLTERTELV. o0
IR LI TRILE R, L OBRTHS ] L) WANTEfET D0,
ko) $7 7 X125 B U CEILOBIR R RS 5 o & 125 EkAt: L C
o COLI LIRS, WU C elegans 1 Mk 22 Y ORUET- 5B %
ATP Rt Z8HIL . LMK (7 1K) 2RIFLAEE, 2o/ 14X
KOS A IV EBIEMBDY A 32 VENEMT D L2 WML .

TIT, COUEBRTJELBMNLT, RIEFSHEDL S LHlERI 2 LTy
ZOh, RS DHEFTIUTED LD LB L 200, ZOBRMTTEDY)
LN D L AT A ff o 2o CHEET D,

JREE LT, SRR E RO D 2010, BT 7 LIy &
L CHRULC. elegans & RV, THG TR P % (001 L TR I L 72,
T3, IR dafl6 (muS6) BEERIRERE V7, SN, ARE OPS0
BEMELTHATHE YLD, UVHEMTCRG LA/ WELHE LTS 4
BEMEDMEIT D, CONMTEGRREFE LT, MUEH GO IE L
KW oy 5,

(i

(11 C.E. Finch and T.BL. Kirkwood. 2000. Chance, Development, and Aging.
Oxford University Press.

[2] H. Suda et al, 2012, Mech. Ageing Develop. 133, 600-610,

Keywords: Chance variations. Stochastic fluctuations, Healthspan.
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Senemorphic Aging: the unification of evolutionary aging theories

Tokyo Metropolitan University, Department of Biological Sciences, Hachioji
1.1, Tokyo 192-0397, Japan
Trindade LS, Aigaki T and Balduino A

After a century of aging rescarch the dispute over whether the aging
process is active or passive persists and a comprehensive and universally
accepted theoretical model remains clusive. Evolutionary aging theories
primarily dispute whether the aging process is exclusively adapted to favor
the kin or exclusively non-adapted to favor the individual. Interestingly.
contradictory data and theories supporting both exclusively programmed
and exclusively non-programmed theories continue to grow, However,
this is a false dichotomy; natural selection favors traits resulting in
efficient reproduction whether they benefit the individual or the kin.
Thus, to understand the evolution of aging, first we must understand the
environmental-dependent balance between the benefits and disadvantages
of extended lifespan in the process of spreading genes. Here, we discuss
a hypothesis named senemorphic aging. which attempts to explain the
apparent contractory data surrounding the evolution of lifespan.

Keywords: Senemorphism: Evolution: Kin and Natural selection.
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E# SAMP1 YO RUZRMONE(LRE(LE
BRRETS

CERUL T O = < RGRRERE - B k-2 (B) SO HBEREA-T
P SEEMEEK -
FHRE— ER/ER 'S, G FEITF . gt @inou) !

[FF8R] EMOKELIR, FIR (UV) ~OBHRBIIVENOBER
U EALA G ISR IENDZMET, BEILMAM AR RAEW S T, matrix
metalloproteinase (MMP) ORBLEAHYEDOG TR IBLLTEBESN TV, &
B %12, BEILBAPL ZKEL R SAMPL 7 A0 K M, LELHEDD
BALERT P EPII05BEL (BHEHE] 12 - 70 MBD SAMPL =52
RUaxba—no SAMR] I ALDIF BB MERRIIL, BN BlE s 574
CUIREERL. HBFEMRRIBLL, REEFTREMMP ORBIE, #
MM EDIMML 72 RNA 2RIV Y PCR KDL 22 M OERE L
BB B OIEFELL T thiobarbituric acid reactive substances (TBARS) %l
SELZze [855:] SAMPY =W ALk, UV BURLAVGIRIETH, VUL O BHE,
glycosaminoglycan ARG HIL DN, JH D Grenz zone DFEEARE', K&
ERUL 7= MR M B L% 48 MG AR 2070 Fhe, RAEMESTTF (TNF-a.
IL-6, IFN-y, iNOS) X, LFAF DRIz DHS MMP (MMP7, -12) @
RBIH SAMPL = VA TINELGIZ AL s 720 SAMPl vy ATIhIMGLED
12K M) TBARS AL 220 SA LE{LIZ, SAMRI YA T 70 BEIET
Boitdrorze [E8] SAMPL AL, MRSELOIZHE MK E{LEHBOMA
HEEOPEALE AL MG [ D R BUR LR IR 7oe A~ ATHARIET HRRE
{LRIAM ZIKFEAS. SOMBORBUULL T A E IO,

Keywords: #4b. SAMP1 v A, BE{LAYAMN R, RIEWEH A1
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RIER U RHERRT
BRAYE KFREBREFEOHAH REnEE
# X~ OB

BRI RE - QUREBALO N, B~ L tREZZ T T2 TN - 4 iG TR
RN A IELEBRIZMEL TV 2ETH S, o T, HHTH
DL ERED RO LN TV LB | 22 EZ LTV S,

FOTAMETIE. RIISEHRIERE AR - 7O 4 FEORMINE
DM 5 LR SRS ELNMEL T IREB L, BEFFORA2 ) —=
YU Rl LT, BRIGFUOENY - v 1207 LA RBITEHVTHRIE
BIEZITV, FFANZXLDRY EfTFole 8B, —HORTIZLST
FL GBS O AW E N DR IRFIZ2VW Tk, T FE 2y A% Y
TREWRL T, HEMAOIEHERA T EOMHP. AFETHENESNALT >
Fo v Ad ) Tk, GHSEHREEOER) KDL S,

KEFFRIZ & » THERSRAEMABR ISR HREDHET v FL 2 A
) TIE, KM OB GRS ROR L S, R BT DR R
W LI L B SRS, $o BILLWERETORIM L., A&
SEARB BV TOEELIR STV D LR SIS,

Keywords: fli§iG#®, &ERF, 7o FLr 240
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B I— X NMBFIRIC K DINEPAEZHIERD
E{LBREICOWVWT

HEHRKEEEREFAH
RIEFE. . oA, MR-, SEAH

[H] MR LI B L RIREE (LA SR S LT, BSiGFITmgs
SR MR N S OR BERER A ERL ., RMR RS, R4 SRR
R ERR B D — N THOM S N~ AR E(LE RS HEREL T2, 5@
A ERIMKETNEL TE N I— AP ROBRELA~OLEEL RV 2LED
i 522 5 (AN

(7] NN RBRRIIELARY (HUVEC) 2V 87 0a—2 (22mM) <3 A,
FRREME UM BRYE (BREIZ2BEN, 200 /7 H) (SR MUAREL~ORELB~1,
EALIREL T, SA- f -galactosidase i§itE% IV 720 ROS % telomerase D%
bog 37 LI DY

[HHE] 5 27 22— AN SR R0 5t 0 iR JE X SA- B -gral 36 DT RIS L5
L. #ifeH DHE ifitEd K& ESL. NADPlHoxidase DEE LY 7229 ThD
p22phox DRBS LA L7ze — i telomerase iG PR IFRBIBU AL T HAUL
ofze peNOS/eNOS DR T, HiRHi1o) NOx D NO B4 DT A
FE2EM 720 sIRNA 124D p22phox DR FEMIBL7: HUVEC Toll)§#IM T,
SA- B -gal iYL DHE O EAFEREHIMOLOLF BT L.

[£8) LX), BYLa—-AS)EEAIGESRBAS, SRR M SR Tlis
DHYBCHIR - BOTELA RSN DIEASTR SN, FATDBIFELT, FestER)
BT telomerase DIETF . MEKHIRTIE ROS DELED EANELRKKESLD, B
KA 245V T p22phox ATAEWEL TOBIEASRIMERILS

Keywords: MIEM MR, M7V 3—X, NEKHR#. SER#
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Liver X 887 I=ZZA MMI&LD
PEZMRE(LIFDEIEND

HTBRKFREEREFNH
HOBEE. LWORK. MESE. FEF—N. MEEH

[ 38 ] o PR MG A P B M B S0 % ke L TR 3 LA S84 e R L= P
5o FF X SAEMK (LXR) 133l XFo— iRl RES SIS L HEL
GEHH R F Cho. FBEOMEIZMT LI NEThdor,

[FitbaR] Faid, BROVITFIZES LXR HiE{LIZ. B/Va-2 T8
RN AR B EILY—h—LSNBELMET T/ ¥~ (SA B gal)
EED EAZEHL . replicative  senesecence v—A—,L XM AFOAT EEIME
LMETHHER MLz 20 LXR iGHILOR) RGBSR T LA NO
HNBEREEOERIIMELTY 720 SIRNA RIHV ABEHILD, LXR- AR
MK ELTFRAZFS LT /2o LXR BEARIEFEL T up regulate 3iL5 ATP
#8htyME%tk (ABCAL L ABCGI0) RUATFU—-LEERF#4EAK
1 (SREBP-1¢) 1320 LXR- fiz 2N MR ELTFHiOERE T Clikdhorz,
LXRVF A FEBRHTIMARNIZ ST AL ERLMBF A TE2H, K7 THAF
F)Tdp B AN I DAL G SN MBEH 12 EHL L~V Th, LXRUHFOR
B AR E A LINEI I % 550 5 B A SO IF 4 Al S 7z

[#R) chodh, RPFRICEVTH B ML LR @ H LV B S LXR
DRERTEICIERI LML, AR I ORI S A LXR 1ZE 5o bt ikl
REENTIEERETFHTARIERTHLEN TSNS,

Keywords: MIEARMIL, SH7/Va—A, IF X S5, BRI, Abkviy
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IORAFRIAPOA-I D CERRTF RICL DT IO FRMAZABERMMFL
FEOA F—YAREREHR

AMKERER ERITTRE LY i
FF T E R H OB B Bz B N

(L&) <2 AApoAll 7I0AN— 285> 737K ApoA-IliZ N % 6-16 #L C
K 4865 HHWMEFRTT FIRT (Sawashita et al. BBA '09). ZOHFIRANIOA
TIRERBI DS F R ApoA-ll #F 0w I R T7IOAN—L RERELT, £0C
EEEARTFRIGRMET B EEAYHLEEWLHNIIL TS (Sawashita et
al. In revision)o FEFRTIL, MHETRAEARTFEOERBRFELYY AN TS
SHENIRIARTIRNTL 72 [ 1) In vitro BER: 7I0AN--L AR BIE VY AN
C R ApoA-Il DM TR 7 FURDE AT FE (N K : c6/16, C K : c48/65),
RUF62 ®% F B (N62K) 2ftbn73I/8 (N62R, N62A) ([ZB®BL7: C K~TFY
v, ES, SR, RUBRSESTRBUICEMITL . In vivo EBR: AApoAll
TIOMF—S A RIEZTR (Ge et al. Lab Invest '07) DFEREMLZ, c48/65 HDH\>
13 N62K 23 ALZBEER 7HHBL. BT, FFHIE AApoAll %S L
TP I =S AR RL. BHELFRIEL ML (W - 8] In vitro FER:
62 BB C KRT7FF (N62K, N62R, B UTN62A) (I35 Iz B
7:5%.06/16 & c48/65 DK A RMME M ELBLFL /oo IREEAITEE MM BT,
BT R B ERAL TRENMREBET 5L E LN/, In vive
FBE 1 c48/65 RHEMIL G-I REHEL T N62K 57 ADRE LR EEIHE
128, S TORERTFROEHEI RSN COBRMEF LR ENTFIH
D7 0= AU N THDY, SHITRE LR THD,

Keywords: 72 AApoAll 730(F— &, 7IUANBRHER IR TFE, M
F B
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R&MT (L-Y MUVUYRUL-ZIL¥ ) EiRBERUIEE{LDE
RIBICRZ T RARICRI T DS

LR RFEREBEFNH
ORI, HEEE. fEFE. MEF—R. SO

[B6] L- o)y (LCit ) RUFL-TAF =2 (L-Arg) DSRRTE{LER. Mm%
EU5 2R T B A ML S TRETL 720

(78] ERMEPEMILE, 7L T—28HL (HG:22mM. =AM). L-Cit :300
#M.L-Arg 300 g M\ B F (LA+LC:150 4 M §70) %[BT 5L1) Mg Et=—
B2 2) NO R BREFICTHEBRERDICE </ &7/ AE—5—0
siRNA IZTHIRR IS D7 3/ BE B8 BB 8 F COMBL B A RATLIRIF AR L7
(4R )M E L7 —H—DEFD SA- § -gal. ThE HG TT L-Arg \fRB% 0T,
L-Cit BT LA+LC BREE LI Ra ihans.

@ Telomerase activity ¥ —, SHTHKRHL . HG T T35 telomerase
&2, L-Arg. LCit. BRUHRCRIMMEEI o7,
QOHNERENPRRTHENOBLER~DOEEL Arginine paradox I2ML
SIRNA IZTHREFL 720 eNOS &E11E HG TR TFL. L-Arg A4HINSE7-, SR
@ peNOS (X L-Arg.. L-Cit XA THML, LA+L-CIZHIRMEXZDO,
NADPHoxidase @4 p22phox (LWL Zh -7 NO M8:% DAF2 (NO #E4:
ERENE) THRETL HG FTTLLCit 1285 NO B4 EH K, L-Arg EOMEL
REEDIz,

@L - arg, Lcit ®FEF7 >~ Z:R— % — cationic arginine transporter. SN
transporter @ siRNA {ZTHHL 72, Cationic Arg. Transp.l: HG ToOM#Z
RED, LCit RAHHREII, SNI HEL HG BMELEFOLDHBL .
AN T I/ MEREL DR ML T2

(456 MR BALIMBN 7 /R A5 LCi A5 —EREH 5+ B0 kARG SN 1o

Keywords: ML G, B7Va—-R, T/, MUY, 7B AHR—9—
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IRIPZVIIREHMEEZD mMTOR-SBK ¥ I 7 )L%
BAELA VAV VBN ZURY D

VA - A HE, TEFEA - LB REK - K - B
WF ', gl R, IITesn  E S &gl

EETL2IOFERFTTHLIKTT7 I LBk THL. BELS
E#THERE L OWERILAWTH D (Enderinol2008), fk4 it BiEE T
DERZIZBVT, THRIT I VAT ANTF-—RBRLA 2 R ViR
METSmTOR Y7 F A ABMEL A ¥ AU VRSB CHFS T 2 WikES
FHRELTES, S0, 2HST IOV Y FMERIZRIZTHRIZOVT
BRAAAI 2 DT E S IZRE R T 70 KMIRMAIEE 1 > 2 ) S HI#T 5
&, BEMKFEEYIS mTOR R UTS6K oY) S B LASTLAE L, 1 > R ) v iEHit:
EHET D IRSI DL >0 YBIENER L — K, ZHFVT I 0
IRHEDY VNI THIMBMEBIZILALYAON L o7h 1R
Vi E RO mTORSEK & 7 F VBB D EMHLE M HEL, IRS1OLY
Y CMEENMRT A LAY ML ot AREHMRIECI Y Yy
BV THBROHON, CNOOHRIE, T HKYT I VMRSV T
mTORS6K ¥ 7 F M EF ML TA v A AEBIE R # T 5 £ 5 125 H+
BLEERTOLDLEEZOLND, BUE. SHIHMLPF AD X LDOMH
DT 5,

Keywords : THI7 I, 1A ViRitE. BRAGEAL.
mTORS6K &~ 7)) > &
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VANS hO—IUIC & 2605 EIDE &
PRV ABBDSATRIVA AT T

IR A B - R BB, 2 IRIRBOK X 1 AL T 4 b=y RBR
RFHEA AT S
FHEHAD L AN, IR

[HFEEBY] RIMREIIBLEENALANRTMI- VIR, FRE. HEltod
BiEEIDLIEIHEEN TS, Frld. LARSIa— LSRR 5w
BEETTAENMLD—DTHELY AF ViR (G- BB HLGI 3280512, aRl
FROSIEEME$TLILER L TE . AWl FATRNAA—T LSBT, LA
~Fra— LB PRI L INBNE  L MR D 7 R-h— 3 ALZES PR S C
L. $:8h8T ob/ob B~ ANOBELH YA LS I A DAL CT 128 B0)
DR WD THRHL DT T 0o

[##:] BioStation 12&BTA7RINA AL TlE, 3TIL] HSE MO L
#B12% BODIPY 493/503 T, $7:L ANTFI— VRN Lo THL 27— A KM
DOIHRIEIE Annexin V-Alexa568 (2T 1L 7z FR#&<'7 R ob/ob |ILANT
=) (50 mg/ke) ¥ 1 ¥ AMEETHE 5L IHME RO E L2/ N CT 12k
TERILLIz

[#E] 1) BODIPY %558 Eifpbiif -y 52 1ok, 3T3-L1 it SRk I i
POFER AR AO B R LRI T 5P TE 2, KU, ORI
Annexin V-Alexa568 ZEIBRIINZ., LANRTMI—IUWIERTHb—L A5 MOE EY
BELI. ZOR, 2) HTF L BODIPY (2o TH AR XN AL 25
BRI AT AP AL TRERL TN TR, FOTHlALFELEIEL TS
LR RIRMIIT R - R K ML R TOBIEN DD E Lol 3)
FEREH ob/ob T AIL ARG~ L% |  HIZHZDB OIS L LS, 68 gdho
7R EmAT62g L TMAL, CT AFA AL LM IBIRN ISR OB T, FicH:
T RO S HiBdeisz,

Keywords: LANRFMI—)V, BRRERL. T:—3 A
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B VAU VB T F I LI REE(CFEERE

| EAFEF M MEN 5 M4 5% 2Div. Endocrinology. Children’s
Hospital Boston. Harvard Medical School, USA
HOEF 2, AT BT Morris White?

MBI EI R ROFEBITERFBERL AV 2L o FU— LA E DR BB RIED
BEHTHHIATTIHEC RMBEOLERNET LS THERBECOMELTY
BIEAHSTET: Do WTE, PHAERIIBIIDZ )BT HLOERIE
BXEEoTH), K22 SCEEOHRIN—THoRS Y FLOTEHANFFT
BB A ZEREK Insulin Receptor Substrates?2 (IRS2) o) xfuid# &t
ERLUEEESY, $LTNINY—IHEF NI ARUSBT A7 30O EH
IR Ame: g TS g O YR M AN

S FBAFRE LR TH DALY L (LG SR Bl HE R 4 A
LRI TAHILIIWFRL TS5, COMTT I~ DR IRS2 DI 51200 T
IRAAB Throrzro B IRS2 Kill=w A (Blrs2ko™ ™) V- TRITET-
720 BLAARSHE M AR BN 2BV T IRS2 (XA IA BRI 220 TlI B Rk 8ife
HERAARI LR BIL, E# Blrs2ko' 4~y AWK [0l COMMML IR L0500 B
HeAH R ARL Tz FAo EMIE ORI SOV THF MBI R 72208 4t
ERTHIE T AL ~CER Blrs2ko' ™ 7 = A0 IHE, 22T g NN RIS
NTW/e ZNHOHEDS, BIERN0) IRS2 &7 VR Al F 4%
FrL7-ZAbRiEE UL . Bl (LR OB IR e R2L T EEAST
S { R A

Keywords : B8 1 RS 7+, IKIERGHIBL S d: . 22 bRk
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I hOVRUTBHER FLRICEREND
BERBUROMBE{L L SCiBMmE

VRGBSR SRS T A G B, T YRS - FIRR LY 5 —
GIFRIE L mshe !, WIURARR ', RRIRE ", HIER A’

INFETEWMES K, I P22 FY TRFEERMAHAT O SDHC 71
=y b VEOE 7 3 /BEAERIZL ), WTEEXRFMICHE SN, I+
YENT O ¥ BEREET D Tetmev-l EFNR Y AEHGCT, ZORARY
FHFICRLTE,

FOE, GG (48 7 1) &ALgE (1014 ~ IR 2BV TEBKF
0 2 220 G GBS % CSTBL/G) B~ o A L Hedk U 2o s, HEM O Ter-
mev-1 O ALZ BT LI IR AL S Lz L L, TEHTo
TIA PR IVHEMPIMT ¥ =2 A, HIRESO ML ERROR
BB ENAah ol RELA P L AREE ZORY % BN LR, Hi
W Tet-mev-1 =2 AT, HMILERDAITHET S Z L TROS EEIIPR
ST oh, HEMIZ A5 L, FOMBEEDIOAMKIZIN 5 a8 %
ROS BEthHtd: LT 7o MW Tet-mevl 77 ATl JNK/SAPK A F L
ABEY VN OFERESRLZ S, TAMod A PEREHSEERT B
ME747 A7 CGFAP REUKBROBTARLZEN, CNHOHERENS,
HETMTOI Fay FYTRILA FLAORER Y 7 - SHEER M %
BEBHfLL . RUMITEEKCHELE UL LREENLL, —F., EHlo
Tet-mev-1 =% A TlE p38MAPK- PP2A 1) ¥ /7 b LA = VB EfLRER
SYFAYPELIMESNTE ), ) L CREBAMAT 2 2 L TR
TR EHRERAN AR AN TWE L 2L,

UED#ERDPS, T Par FOTRFEERHARIRE LD I b
FUT 0, 284+ 5D Tetmev-l 7= A, BRI BV THRELRE
NELMT DL TRNTBRL G 545, ZOERIC L) RASEOM
WL ()7 - HEERENOBEGIL) H»RUHEY 2 ikttt se
FIWTHDHERBESIL,

Keywords: 3 b FU7, B{LA LR, &k, RERE

T24

a4 f2UIAFURBEY T TORBERARE
ABRER7ZEFIVIYU B ERINEED

WRUIBRRHEIE RS L v & — IR - EILHIBRF — 4, BIEHRBAER
F - KA, JLRAFREM - T REE
MHEZ, EASEH, ZWHME, NE#—

[ B8] KR RIEMEINDTLFLT) (ACh) REZRMELIEITELEE
PR THS, KRR AChi3FIz71FUME (NBN) Mo KR BIZiz4H$52
U ERE R KT 5. A IBINETIL =3F 2% E (nAChR) DM
BHERIVMIBCTREE R ACh #REDEHBLU NBM BRI L28 %
BEMABELIE, COMIILERTINTILZOSIL S HEL:. KRFETIE
20 nAChR JEMFIREH Y42 nAChR H 791 T ZIK AT THA~T .

[ 7#k ] (L&Y% nAChR #7947 ThHa 4 2 RIFIHE (ABTA18) HXUa7
REghH (GTS21) #BEAAHLTEHGT 1 B R Tz s U7 $BAC
REET CHITROMRIE ACh IEE~ 17Uy 4 7)2 AL HPLCECD #£%H
VTRISEL, A HE NBM MACHBU 32 ACh R RIGEBBLY ..

[#%]) a4 2B nAChR (R JEMHX 5143, NBM PRI XD KHE8 K ACh
R BULERIAS {0, a 7 8 nACHR (EBIZEDLIE % 513 ACh RT3
Y TR SN /AN

[ #58- ¥5 | nAChR RN LD K B ACh HEREDINKIRIZIE, ad f2
BIHTY4TOMEGAE 25, EMTYRTIE nAChR JENIRIRCH A oLy
VwZENS (Uchida et al, 2013), a4 52 & nAChR O #fEA R TFL TV AT AEN:
HURBESILL,

Keywords: cortical acetylcholine release, nicotinic receptor subtypes. nucleus
basalis of Meynert. aging, rat
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RARFOY I FPHTH— ShcB RIER IR
IC31F 2/)MiitsE S T IL+ 2 THIRM
AVIDOLDTFILROEE

'HERK - . CHBEA - FIE, CREK - K, EIFABRE
i 80 BR #ES L&k #-m AW 0T
®H OBELH BB ELHE

She 77— T3, RHEEYFOL L2 —-EHIBITB)ABIEFULY (R
ARFOTY) CEETH—~H T, BEDFEI CH AU ZEE ST 5 Grit oY
SHMEERFL AU THRBRAICY Y FNE(EETD [RARFOL Y FYTY—5
F1 THhb, Shc 7731213, ShcA. ShcB. SheC @ 3 EE DT FHFEL.
ZOHL SheA DHET AV 74— A KBT BRI RIRFILTHENL, Fiy
HEH~OWEATHENTY D, —F, WERTIE SheA DRBUITHEE Ro0{
SheB. SheC OREBAHESILTY 555 WEERY She 773)— 5 FOBEIZDV -
TIELDEHRIIARYTHS,

SheB (/M B £ M THL 7L F 2 LK Ty B HONLIED
5, PREBEANOM S EIOND, £ITEY. SheB BIETRIH (SheB-KO)
AN PEREIZDWTH A EEA, /N IKFF 7 BB 3 L BRI S S A
A REH RN,

Kio, CORBEOHM - MEEEBEL ~VTOKHEBRELA, BRENITOH
YRREIE RO h ot MK Y OMBL XL TORRESNS, P
M -7 %> TR S T ABTHEIE (long-term depression; LTD)
IZRENRON,

ESIZLTD M S5 Y FVRER LD, TAF L IBEROAN DT A
AMPIZELVEENRON, M ED#KEIL SheB O /MRBE~NOM S ERTE
LIS, T T—53FIEBIN T LA BEEB O L RS IO TOHRE
Tbdh oo

Keywords: RARFUS Y TY¥T¥—, She. /Ma, EB)FEE, o+ 7 Au[ ik,
TFy K, BV AR
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EREKREKICE DY T « FZTORMEIEEDE)

C RBRRISE o K FUARRHE R BEM L > & — B, M AGRRER - AR
ShARMAL' . TR WHER . OKIBM'

I F =7 (ALy) 1L EGF LE79—nF0s %+ -t BRI HETD
SFEOET, AR A CHRELEBEGE YRR T LoL, D
HLL O ELEE LRI AL, TORBROLIFIFEHIROLIT S
KESFEHREISTRTEARL, RTINSO LA AN S 2T
FrOBBEETIATHIML, . EER TOIFASA IR MR QOL S A4t
ATV D, BT, KEAIEDY 74F 27 OHIHEREIBI%S REBIEL 720

4 % 7 BiGHE~ 7 AISH 7L 200 mg/kg EMBEREL L. S 74F =718 200
mg/kg/day TEEIE 5L . KEALLUITAMI—UK KERBREK) (ZHH
STz B, TOMI—LKBERETIF 75V Ly 7T F T ORI EM
LA BRI T HEBSALLEMN LIS 125% O AMFELELA%, KEARIET
LA BAES T T oA BIRIsILz, £/ BALF ho#ife i CCL2
ORI, BTG CORER - wr077—2 L T MOV THEKFEAKOHHT
S FIIBISH A, 8. KRERIESIY 745271285 TNF o2 R B
f SeYAN

TIRNDT TAF T I 5 TRILM BB SL0NS, F79L LM
MEEBH Y TAF 275 5T HETF R A AL LD, EMIBV T 715 =7 ORIF
H% 0] B A A 28 %0 MR R <10 FE X AT L AYR ML T Y, S ERIDF75L LD
MEFIATZIU TS 2o KA RIT T LM EEFF ML obizeh
TYUYT 74F =T ORI NI CEBTT etk A K. BIOBRIG R AW RF 4150
BUE. ¥ 74F =7 O AERII$ 2K EF FOLBEHR TS,

Keywords: KE5F. idAHR. BITEH., HRERDE
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AARERMAIRC S B Sirt] ORE)

AR L RFERER B HEEESH
REEA. AT

W ADNG O R MM A AL . BBV PRI (a—D) A%
HENWTOBIENHLI o TEIZe LALEH S, FO= a0 OB TR
FEOELGE AL O BIHEL TR P ME SR AIR B0 L HE RS TELAS,
FDANZALITHTHS, bivbiud, SAERERHROELAN= LaL R
FH1ODFIAHREFNELT, ETTTvL 2l BORR B E (HZETH)
DHIR HFEERISANIL (Kishimoto et al, J. Comp. Neurol., 2011), S6i2, Kisg
T THREIN =20 D PR IBE RN BRL TEbIV Za— 0 S8
SEEWISANILE: (Kishimoto et al, Dis. Model. Mech., 2012)e ZHETIZ, €7
G742 B AL EMBORE T WO R LB, G tEy iR
REAUECHLIL, HESMML= U  BOBV BLUREBERD=a—Tr
RO TAELIILEHLMILTE . KRB TR, ¥T7I7710 2K ADRE
THHEETLHERMROMIH Sinl K RETHLLERET S,

Y7777 ARETHIHFET S HERMILT Sirl) 2RBIL. ZORBILAN
IR PR TLC e PSRRI 50912 Sinl 2 /92573 DLt
MR BAHR LT HIED S, Sirt] A HEERMBOMERH L ETHHILh b1,
&6, RIZFEMBH DS, Sirt]l 2% Notch 27 H) 78 L THER AR OM
VIFGLTOBIEA WS o7,

Keywoards: ¥7 574732, MMM, BETFH. Sirtl
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BLEIEIIRT IR MM EBERRICKD
Sv hrEROE R b VERD SURGEFRERL

LR R BE A v ¥ —BRSEAT - B S A v — -, PEEEK B
A A — - BB B R B TE T
O EHHINR 2 h AR KT % ALK hEEFH®

[Hi] EARAPESIE, XOLA Y=L 702 FoOFmMKMEELEHL TRIZTF
RBEMLLIcMbE, H4QRETTIITVMFRIZBVWTEAN H3DOT7LF
MALOIGIZ LB LR KM B BRIC LA IERE L. SRS VMERIZBT
AN BLU R AMBROBEEE RIOCALI5HiR. RIEKERETO
mRNA B, 7U~F o RIELRE LS LD ANASH OB (5T 45 RIEOBMTE -
72

[778:] KRMHRELHHTNABOET YL (9, 27 rHIR) BEE VW, EAM
P2 RO E RV Aoy 2 29 7uvbiEE, mRNA &3 RT-PCR (ZE)REHT
L7z 207 F o iR Nelson H5OFEIGEV. BHTI/7—5HVTE
88 PCR 2 HVTHEL .

(453 #8] LA H3OT7LFMLIEERIZH TR BIREAS B ML RL
EAL H3 D 9 FBVL D7 EFMLE 10 FOOVAELITHIEIIZIDEAIL 2255,
o M BIRBETIEEREINRBLEDLLWMIZ R REMERET
(TGF # 1. TNFa, IL1 8) @ mRNA S(#TRIL 225 Ekbo K5 HIR
BETIHRNIIBSh Tors, RIET REOE(LLL AL EHOM S L H~B7:
DIruTF o REILRE - 5E RY PCR (ChIP-qPCR) #f7-7:0 AR H3D 9
FH) o OTEF VLR GERV, FhERORETFOEG RIS AL #~S
LI R B RBEATR VR TR L2

PLEoO#ERLD, 2258 B (5 T mRNA && ChIP-qPCR ZIZBI A S
LD ore BARAS S RIE T R REOMEN T DWTIXE R B84 A B ThH
%o

Keywords: TEY 2747 A L AMASH , BEMR, 7LFL1L
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miR-205 IC & D RMEMRAD A FUAREHELE
RIBEE(EDINF

KRKELEFHEER - WTwnk
HRREF. MR, WEER

microRNA (miR) OWHMA: B EORYIZRIELE MA@ (HK2) o
miR microarray FHTEITV, ANCADIM GRIMMPFEN. AR R) (2054
Rabid (VERaXgmne], MAar ROS Min, MAFESH) A miR-205 OH &L
RAETEHEIILEHONIILL L, 22T miR-205 0 HK-2 12511 Bt %
% loss/gain of function assay |2 THIHLZ:EZA, 1) miR-205 (2R (18R R
MoAEIGIEE (BOEEEE, RS 2M0I0IRETHAZL, 2)
#E AN AT T miR-205 DFEBANET +258, AN ABISIE SIS, £
W SRAE MO AN AKSEMAVGEL, MR I ELIEAWHhE Rt 8
5L in silico BT SUTR reporter assay 1255 miR B8 (5 T-4R442C, miR-
205 (X1 /7 /MRARN ZIEEREH (HIF £, UPR #8) oMM THs
T KEEEEEFE | (PHDD) @ SUTR (Z&4L., PHDY ZBUIB% L TR A
WEIEE (RSB CRRRD) Mo, REFERERECHS T2
MUIL7Z SHIZHEBRFEVIEIZ miR-205 DR BUE T (X RAAE MR OBRL M
E3EITE{L<—7— (Senescence associated- § -gal. p53) D F UL BBIAELRE,
FRAFHEBAE (cell migration) O TF%7 157

Bk, miR-205 IXRAEMI LYV TRINR MEAAN A TERINLARIR
EEBICS 7 HVERY, RATMIER ST 2T miR THHIEAT
Srse Lo TRAEHAS miR-205 ORBUL T ik, AN RBZHERE (LOKIEE S
AIEAGRENT,

Keywords: microRNA, /PRRIEAMA, 1B, 70) kBN
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HIBSSTENM RS SO0 BEENFIBISEICHS
RERZ(LEHWTS

'FEARE. T NIRKARE, * ROE A B
Otk % |, BIIKE ' FREM® FOLE° FUEL ", R’ 27
il

EEIBROEF LRI MA TR TH), FIIBANE - REM - ITCHBUSE
EIZENBRROBIRAREGTBE, I - MEERE R T2, Ky @R KCRET
HHIRE{LEEE SOD1 ORIV YA TR EHYWF ISP+ H L L1, KHE
RTIE, BREORIBMETG 1T DEEMEEL SOD DM S ML, WK6EH
MRFFTEFNELTIARBBEL T, 7THERIRNLAREERTOEE
MEELRBLHEREL FOMIITRIELALIAS, HREBH LA EICH
B Tv7oe REMRER T OO MR T, ALP % Runx2 247 5488
SHEMERIZT O mRNA I AUOITFER A5 L~—%— (Cathepsin
K) OREBILAV EANEHSIL, FBEZ, A SOD 095 SODI R
W% RB EADEDSNIA, SOD2 ORI IUEZ WS Lot
BRI LD BEPLG HEREE ORI 35 SOD1 M Y-ARIE SN KIS,
SOD1 R~ A TRBBIELITV, 3D- u CT e {707, KAl ADK
B THROBIAMBEL , APERIMIC ST, Kty RABVWTE T
REOBRPHHENEALLLAS TR AT WRIUGSHE LA A W
Boohidrorz, SHITB{LAIYS Y C BB ERHCIMEEAN IS L2
Ay HECFEGHEML . oSBT IR MR BIRE & i A X o
WM EAor U EDFRED, SODI I3 IRNANMIRITCRAEL 2SR
FILD B EHH LT BN MDD EARESILL,

T30

Sv MIRBIRBRLOMBEREICHT S
A0 —HRROHR

WHKERERESAFEH aoF73 2 AKE BREBNEE!

WU ARUE I SFER ML~ & —  EICIRBERAR S — 4 %, ELHEFEF—4°
b 11 AN Y R R 0 A 12 s
Off IR ', HUFIRIH ', B %, (hi
BEFE S HENNE!

[ B8y SR~ &, ERT v by TR EO MBSt % R+
BEELI, ) —BIHAERT v F OWBRIRREICEOL ) 2R %
L6400 % TR L7,

[ H# Fischer k7 v F 2, 6 MO LM EE (n=8). 2528 » AMD
HilFCEMEE (n=8), oY) —HIRLERMIE (n=8) D3BIIFIT L &
) — MR BRI, GRS S LIS Wl ES 2725 b EHW
720 HUWOTy PEKRZHU L, FOHIRN RN % organ bath I8 1
L. MK+ (62mM). #2353 —)b (CCh). #EMERLHIBL (electrical field
stimulatiomEFS) 12 & % YUEBOS % i L 7co

[#R]3BMIZBTHK + (ST IS cE L B e d o 2ot
MEEREED CCh 128+ AU I M L L TET LTz, T
HMAEMBIIERIFL EBL T, EFS T 20U RIEAEEB L TH Y,
7oy BEEORBREOR GRS L. M-ATP REROIERIEN
HEEMAL TV H O —BIRAEME L EMETIX. CCh & EFSIZ
Fp T E A 2 F VLT YA

[E% s & Th ) —BIBUIHER D CHA DR ICHEB L S A 2w,
BilZ X ) AAA ) R ERORIE L BEERIRGC L 2 BIRIURREIET L,
SOITHERMIZE S 2 AMERERST ORI L 7)) {EstER oA
MO ONL, CNOOWEREHH 1) —HHIC L ) FHTiETHEE
HEGHETWH TR S L7,

OBHHRERES, HMZE

Keywords: M7 v b, BRREHRGERERE, 7 vy —HIR
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KBEACICBIT S Zizimin 77 = U —OEBEERRIT

BITEGEN S FEMETR L ~ ¥ — B EILIRRETER
HB, DR, BINBF. Juhed:

B2 & (IR AEL S A IR IED M S RO IS T 4228286 T, 4
THIZ BB D L LL 2B 1 R RO L LI MG H AR A EADEBOR KR
EBR T REERIZMDSTOBIENRSINTV D, FU4id, RIEROMEEH
BBV TERMIRBIL TV AH RS T 2L FFEBREAT (GEF) Thb
Zizimin (Ziz) 773)—RETF 2B INMIZ O REREOE T (2027 SR E120
OHEFHE WL KA LR CENSOMBAS L XNDH ALY HED I
SLTO2DODE5GFLANVTRITTAIELIL T, RIEE{LD D= XL0OREE
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Molecular evidence to the anti-cancer and anti-aging activities in
the water extract of Ashwagandha leaves

National Institute of Advanced Industrial Science & Technology (AIST) ,
E-mail: s-kaul@aist.go.jp
Sunil KAUL and Renu WADHWA

Cancer is a leading cause of death accounting for 15-20% of global
mortality. [ts high incidence in aging society has further prioritized its basic
and clinical research in last 2 decades. Although advancements in diagnostic
and therapeutic technologies have improved cancer survival statistics,
75% of the world population live in under-developed regions and have poor
access to the advanced medical remedies. Natural therapies hence become
an alternative choice of treatment. Ashwagandha, a tropical herb used in
Indian Ayurvedic medicine, has a long history of its health-promoting and
therapeutic effects. In the present study, we have investigated the anti-
cancer activity in the water extract of Ashwagandha leaves (ASH-WEX).
By combining the chemical- and cell-based activity analyses, we demonstrate
that ASH-WEX has anti-cancer activity and is predominantly assigned to
its component triethylene glycol (TEG). Molecular analysis revealed that
WEX and TEG activate p53 and pRB tumor suppressor pathways in cancer
cells and increase the adhesion characteristics of cells. We also demonstrate
that WEX is capable of causing differentiation of neuroblastoma cells and
may serve as a natural drug for age-related pathologies.
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FRTABHTHIET, HERIERATIEOHRMEIER T EM R,

e S M CS7BL/6 (B 6) thit MEF-PS &3, 15 20 FIkS iPS 4k
#[@ 5 COTBL/ G A VBN 2k, #)17 HTEIEMEFIKLZ: BALB/c <
YAV BAND B TIIERESI A, $72, iPS  HIBRERL 72— CRRL. Fht
C57BL/6 {2 #8Hy DL, ANT+—NFING iPS MIRLIINRAL 72 T MADELINH
FhThorze BALB/C 28132k, T MIEIA R SR INNM TR 72,
iPS SIS HES WP, =277 =R AN T — IV CHEREL . F1L% C5TBL/G 12
BT DL ANT4—VFNO2U7r—CHIRIBNRL 720 SO<27077—-13 E.col
DEL. BENEFEo TV SOANZ4—I%E BALB/c v AZ# 5L, T
ML, S,

Keywords: iPS, %%
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YP2

Z{LHRA TIC HISEROME LIRS LU LR
CBIFBTOXT7ROT(LEMREL

ERXERY FIEES
RRT. MR, BN, SR SIERT. 2R

iPS #f31E, FOAT—EORE LY FUATAREFFENAEILL TV DL ER OIS
M. FIHSHESEMROF G, F{LERAE R HRLH B ELL TV
DREIZDVTOMR R IEAL v CIGDEHUL, iPS MR EERIGR$ 5 LT
LEDTIHE ThHD, F4TELIFRNO TIG-1 MluA s iPS Mgz 22 7u—
FFAHIEIEYIL, F% SCID 2 Y AR A28 T teratoma 2R S 72,
FLT% teratoma A% iPS MRS HE O 57 (LK% 2 Bor BEL 720 4 teraloma
BRI DS B AR DTSz, 1ZEALOHINIAYY 20 BIDHIRL 5 0
Rl REIIZED, BRI T oM s — Uiyt liolze EHIZFUAT—
FORPEFOAT RO EALLWARIEESH, IMPLSNZBE L TEITIAT— VO
BIAEEETE, FUATRIGTTO TIG-1 L)IeeoTv /e LT teratoma HIKA
B TIEFOAT—EDRIUITH, FREHE T DI DITTURAT DR FH S,
SRS R PS BRAT L. WA AL TIE R MR ST a7 HSRIL &
{ELTVSERTRL TV %, — T teratoma PSR KT b TR HHRRLH
HGETETV:D, JULDMBIINAILERO—HBEHULI-EFEILN, FRRIC
BOMRING D RE ILIZELZTOF REA BN ol SOITMFEEAMETL
72O LIS - S UM Y — U e TIIEAL R BN HIRL IR Bib -
720 SOINE—MERASEALMM, A LMR, AAILT KRR % B L
MR-,

Keywords: 7O47—¥, 7Ox7, iPS i

YP4
AOU—FERN'S b IV RUPBKU
ERE IR IE T IR IEBS IR AR

HOHEAKY: B ST - (Ul
B MR, E EZ. SR R, B H-

[ - B8] #U—HIR (CR) OFUEAL - SFAEMRHIUIIZ, i F— LMz
HBIIANT AR ELERLIRILEIONTY S, $/20 CROTINF—{LH
DRERIL, TINF-EOLVGR B E RKETHILTHD, Foxid, 6411 CR
L2:Svbn g gl (WAT) 27074 —28HL, CR ASSba b7 R MR
RESRIZRbDY 7 U RBILMISERIEEMELL (Okita et al. MAD, 2012).
LALIEEE, CR MG 14 BiEDT/h) WAT LFFRIZEVT, daUM)773(A4 T
AR TLELAVEVSHEEA LS (Hancock et al, FASEB J, 2011)o £2T
KRR TlE, CORRT LMY CR IIMRPHBRDIRIZESLDEE R, CRAR
I3 B WAT RV, SEE0RTL 72,

[HiE] Wistar REEFYNE 3 7 SIS (AL) BEE CR BHISHT, CREE
1713 AL BEO) 70% OMI% 52720 35, 4. 5. 6, 9 nFIMBEIZ I, WAT EIFER,
JIITC R 2o TN BO) -2 ks ETAN

[4£ 58 - #8] WAT T, CRISEDZHMTI )75 R UMEE B MMy
ST EHSHEFAINL 7o F229 w1 (CR M 6 1) Tlx, CRIZEDIRNG S
MOHEREN ThDH ATGL (adipose triglyceride lipase) 92730 K IEBLR A
SRFI RN 720 BUBRIRVLSELZ, 5 7/ B TIE CRIZEDH I )7 DNA BER
5 A B MRS SO RO A — BRI TSI 2, — 5, IFBRTUL 5 ~ I LAREL
. CRIZIDIFILN) T IEEE MR MR BRSNS 0 BUIZIZHF
LA RIZE Do LLEO# SIS, 1) CR AIFALFITICR SEFOHK
T AT CR MM OEWTHLIE, 2) CR DFADENLIE WAT THHIE,
3) CR COEBMILTILEF-2EDLOIR B AOUEIZIE 3 AL LD CR
WEELEETHIEAGRBERN

Keywords: o j—#IF, pasr)7, MRCH

YP3
BERAHEBRICBI3 B — b D 7 I—DRE)

HEEHIERFER TR - (CRERR
KRZIL KT, =k #ORRB. i iz, M #E. BE N—

[B8Y] d—F77 Y~ B Ry 2V RROBRN NS T2 BT 5 L CROE R
R MR DI T DA 4 (LR IE< Y ADIER M T — 77— A(AP)
AHIE B —H A~ MU E)A 77— AT AT BN 70 22T,
AR TR 23313 24 b7 r P =D iAW 23 B2, B iR
TSEAN b Cdhd 3T3-L1 HI%E NI TRATL 20

[J5ik:. #5%:] 3T3L1 Moo ML - IBAALIZE 2 AP BRI T-Tdh b LC3- 1T
HHIML . A—b770—DMARM IR THSD p62 270 BN 720 Fo, BF
ARSI L) AP OHINASHE LSz FRWE, ML TBAKILIZE) AP D5 8E%
FHETFLTOATEMSATIESIL 0 AP OIFRZIX) Y — AR IEASTUE THAS
EMGUVY—AD pH ZEL72ESH, ML ALz E L L Tt B
120 SOF—b77 - OWENLT A IRAGEIR O RIS R (23 el B0,
ERFMR A — 77 Y MBI RIOL QR E R Z LB 700 HIBIAI TR 2D, AP
23R T HA VT RSOMMH BB Sz, F2:3b32F)7 DNA BRUYY /50
Hi3h. ROS (reactive oxygen species) BE4OMML, 7F4HA{ 7074~
ADMEL e —F . BERVAPNZLY, IbaUF)7 DNA BXUYL S0 Rz,
ROS BAIZEMM S, 7F DL Ta74— I ML 7o

[£8] L LE2S, BAILLZBRNGHIR T — AOBEREI L) AP 2SR+
Bk, A—b7r Tl TR HIET ROS B LIPHIL., RRER:
DOERE BAF RO e E 260,

Keywords: A ~t77Y—, IRHiMIl. a7
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Srebp-1c l3AOU—HR (CR) IC&2
MEL - BHEMYHRICEATRTSHS

WREMASRER  WERs  oFum - (Uhsmeg
B B, BF Bk, M ifZ. S0 85T, LR H—

[# - HAY) CRIZBALEWMMIBSVTEYRURKFGEER TS, &2
FEEEPHE (WAT) 2BV, LRSS RMEES R T sterol
regulatory element binding protein (Srebp) -lc A3 2B {EFEHCCRIZ
INBRIUTHILER L e FIT. Srebp-lc 7 CR DIEAL - # @ iEH%h
RUIRIZTHEBLEZDOAN = X LERITLL,

[#::]Srebp-1c** (Wd) KU Srebp-1c” (KO) v A% 12 8 L)E A (AL)
BL CREBHZSHT, 34 ~ 0 MM TR &LI, IWBBFICERRELHML, Hy
DI EITo12,

(4 - #%8) WAT 1256V, Srebp-le mRNA 583iE Wd Tl CR I2Xh it
L7t KO TIZEFDSEBUL Wb ad ot BIMIREGRAY Y /2 H58BUE Wd
Tt CRIZEVRIINL 724, KO TIRZDOMBNE Wb hdrorze bl 7804
Jr A ADEEL BT T Tdhd Pge-l a mRNA 83, sharb) 7y
B, sbayk)7REUTENEE Wd T CR TIIL 7225, KO TR E0KIINER
SIdolie FI T, CRIZED Pge-l a®d 588 L) Srebp-lc I2XhH SN T
WVBD TRV HEER, Pucl tB(FT-70E—5—~0) Srebp-lc ¥/ 7 KD
AEMBLIEIAS, WACR BECORE TSN, IFRTIE, Litondiz
CRIZELDIMMIRE IR B LU I R TAOEBIE Ao drorz, $:0 WAT
Tid WACR BFCRULAN A3k AL 72hS, KOCR BF TR I hsRotuidorz,
ELE&D Srebp-lc i3 WAT 123503 BBRERE S K BLU ML) T /44T 2 R R
DFCHEE LT CR OFEAL - A MR AU H Y4 DI AR &L,

Keywords: 713 —#IER, Srebp-ley Ihazk)y
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YP6

SRITHEBRT DAY/ T I /AERSH
RIOABRRBICRIZTER

I HIATEGE AN IR MU CAP R S > & —TRRHT  EICRERE - fE
=32
FLEHTF. FEEGE. ZEE

KEBEEFI BT =/ S AUVOE LT RO ELES AR /i—F>
VO EOFERFHER I WL TR LE O M BRI FIN TS, KREEE
DEELREETHLRBE KNG, YMyIREANA Y —-LEVHER DR ED 5D
DAL ADSEY, Kl TR OMEASEREN TV B, WMHI AV 7253
IR =/ SIS DR R EMNIL . BRETLIESE, 8IS TR RETTE)
RFERTHIEHNHON T Do AIFRTIE, AYU 7283 G1285 o-Fos 5
BB EEEH = 2—u 0N EPEAT) (miniature EPSCs) O4£{kIZ20WT,
AR S P AL EPIL T AT MR B AN A= LS8 TEDNT 2 AT =
ZYIIIRIAY T2y I EHEUIL G HIETHRIE WAL S, HWHEITE
AHBLIw IR ER L e AY2 728 3BT 2o T =/ S0 AR E AR
EXBE, HETHIIMEL . WBFI, AMAY—AIZHVT c-Fos DRIHGE
FRYRIL T Tco SORIADOEK - BPIART S A% EEL R R E =
SCOBREBRRETore 2 I—VEE (ERANORBHILS) LAY 7253
AREES B, JPIAEANA - AFIERIZSTS miniature EPSCs 4RI
LIAREZ L o0 SNHOFRRIZED, ANAY— 21285415 c-Fos O R BURAMII AR
YA~ DR EEN EALL B R THLLEZLND,

Keywords: &k, F—/330, WE178)
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BDELMFERICS 1T DRRD T+ thD
BREST DIRES

VOBEECAERER Y BEIRF AR
O®te @', dlIgED, KRt REEE", B "
FAmE?, BHIED dull @2, EEeED

TGP RRRIEDIE T 2ARNK AT F VAT B TEALE, biubiutiiT
IZHASMILTE e R TIIRED T XD I BLUE LIS 0 RiE
FPONIFTHILEAMEL. BENTF XD FORNLIRERIE~OEEE I
8L, 20N AAD—2EL TRLIBELOME DV THREL

ELREETINTYR (SAMPIO) (ZRREHTF 2 2 HokEL THIRSE, 11 A
BOBE S TRAT v 7 AN~ ¥ ME NV -2 B AR BRI LD R L2, ¥
Hah7FoHL—b (EGCG) ML T2y AT B L R T s (&
HpZooniioht, :.l:'fft:l:{i'?*‘/ (EGC) B TIRR ot A B ERIZE
HEILole EGCG (34 KNT EGC LR TRE (GA) 12 RENTHET
AIELMESIUTVDHIEDS, KIZEGC (2 GA Zif L T3 a1k st
L7ze ZOER EGC HDV L GA B HTHUINL Ty AT RAB0S
NWipdporeht, EGC & GA OMi#% o UNL T/~ ATIIAT G2 R RIS
TIBIERI ARSI, EGCG 12~ EGC 1M EIKE O O 1 hiku St
HEENTV2H, BEBUZE 2 EGC O A1 GA 36X Es et
TRBEENZ, RICHAKPIZENZE L EGCG % EGC DML IEME, BElsH3
LHEUBRGREORMIZOVTHRILZ. DNA RIRORILICHIR; 2RI S
v —H—,L THiikhe 8oxodeoxyguanosine (8-0xodG) LU hexanoyllysine
(HEL) 2BELZEE. ©FNONTH2 BT GA 2L T v A TH
BB ARHE B0l A7 UNBEN Tt DL, ML ER DS
LB T HERLHLRIERLBL TWAIEASTR SN,

Keywords: 7%, B, 41, HIRGILiGHE:, & RT-A%

YP7

RARYIRATS—1 3 FAMA Cilostazol Ht
BRI OADLHR - FEENICRIFTHR

PR LI DM Y 5 — BRI ALK R FLER R — A
WIEIE— - ER

cAMP Fuld, B2 28 WO I - FH IR MY L ZHE R To cAMP
I3k ARY A5 7 —+E (Phosphodiesterase, PDE) (2 & h 38 - INigtEft
ENb, 1wz, PDE OHER TN cAMP IREES EA 4, cAMP
FOEBWELMNETLHEEAONL, CNETIZE D PDE BEROE
BIZHT D AAMEN SN TELA, PDE3IZDVWTORFRER DBV £
TAMIE TR, PDES 05 MI RN T S Cilostazol AEEHEIZRIZT S
L 2o

C57BL/6) ¥ A (10 ~ 12 8#s) %, fT7FA v F )= —TEk
BEMRETS SN — TR Lo W7 — 710 LTI BOBE R 5 K
BITWF ANy F ) =%, By V— T2 L TR EGESIT RSN A2 %
175720 Cilostazol 1t. TRV RIS 30 S22 113% 5 L2 (0-300me/kg
BW), Cilostazol i+ — 7> 7 4 — )L FHO—AZTH, T/, ) AKEE
OB LEWERIZS uh ol LL, E)AKEBOTO—-TF R B2
BT, Cilostazol 258 TIRIHM L EM RO IS HH B L LBL TH
BB EPPONMIL ol BRGRHFSHF V- TTIE, TS
1 BEM#k. | Hik, 7 Bk 30, TRKTFHRLES L (2580 ) (KSR
BOF R EiTolce R IKFELBIIKE 2B 2D o280, URIK
FHEETRRFTI2S THEDO T R M2V T, Cilostazol 12 5-8 0 %
RN RN ET S I LR &N CNSDOEHEEH, S, Cilostazol
NP ST o 2oL EA LIS,

Keywords: #(1&. 2#®. Cilostazol. Phosphodiesterase (PDE)

YPS

SMP30/GNL /w70 bR DRAZERME
FAINWEVBIERBORWVIC K DEFROEE

1) MRS HER (LI . 2) Wik - IR ERRE
REFSTF V00 ReAKS . HUEEER Y, ubiiie . BREAY

f %1k, SMP30/GNL /72 7'7b (SMP30/GNL KO) =A% BT, Eil
FEDHO R LT AINVECEE (AA) RREANSEECTIIEEHEL TV,
SMP30/GNL KO vy RIZErEf#. (KINT AA 24 SR TR, REFRTIE,
ERURE. AA PUNED:R LDl i~ DTN

FhRwvALEBEOME. % AA RIELEDS. SMP30/GNL KO =7
AIZREILBEDS 15 g/l AA KEHHPUNRSE . 3 TOAORF LR EICHE
ERIFELVENI T r AT TIDRETHEAL. D%, SMP30/GNL KO =
25D 30 w/l. AA K (n=22). @15 g/L AA K (n=28). ® 00375 g/L AA %k
(n=29) D351 GROETEMRENT T4V —ETERL, HLTFE
ROYGorBEIINRL 22 22, 11 7SI THEE 4 ILERIL, FRER. M%)
AA BEENEL .

B AA IRIEIE, @EHZHAT, OIETLER 20% M5itl. @BTLIE 90% fit
ftiZiRL7ze Eoy INYED AA IRIEIE, @IHIILNRT, OB TIXEDSLL 7105
QBFTIEE 90% LMERLA P390 frid, @QIHIILNTOBETIZ 2% ¢ @
BETIE 12% Kerolze — i, RFHBHE@BHZI AT, @B TIX 10% ¢ O
11 5% J&Aorz,

CNHORILY, HHLARE. 1EWI09% AA IR DB A, T IADFEGIZE
FTLRIZTIED DYl BEE, HHOBVIEDLIGHFIZER TR
$Tdbo

Keywords: 7AW, €932 C, didr, TEiR
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GADD34 3 RIRERIC & DEERBRETFHT

BEHBAKFEFHRESE
MREX, FEENT. BE ft—

BFEADOMIL Y, ELURORBOMBEE, BRBOMEH S
SMo2ds, JNFTH4IE, AN ATRERSMHE TS GADDI ORIZEF KMl
<Y (KO) #MHTLTE, FOHT, SOTTALER A TELIE. TR
L BRRS SRR AN B2 % BV 2L e Ron DYV —TI3BBRRE Bt elF2 ad')»
ReALEHML, 1022000 7 MEEFRERT S, Wik, [ RISRMEERT
22&, GADD3M O R{ETF M A=y AT ENEIHTHILEME LS (2008 Cell
metabolism)o — 7. 412 GADD3 RIZFRIETI AL ML, RN elF2a
) EE{LE# L. GADD34 1321 IIH 432 4 &L T3 (2011 BBRC).
Ron 6O Tla 24 Bs M R k. B A5 A T2, FITHRKRTIL,
GADD34 KO w7 % {#iv:, Ron GOEBRERIEL 72,

(W32~ 3

Ron 6O#EEEIL LI 24 BEMAE BB, SR REHI-ADE, elF2 a0 B
{kdtioh, GADD34 KO DB A WT TR T otz LB BEEFTDHT
IHEBEN RES 25 GADD3A A EH 51208054 elF2 a0 BALIZE
ARSI ahorze SHLE, GADD34 KO T AIE WT w7 AIZHART, #iv il
W50 35 M A GO T RN 3720 FREFLIRFE T AL, ML
PUZRERGACE AL . 2 #THLY- B E 2L, GADD34 KO =7RIZHART,
WT =y RIS ER MLk BRI R~ DOIER & RIS H o7 MM # RIC
545 PPAR y» RBEM~/:L2AH, GADDI KO vIAE WT 7RI~
AL ESTRANERL. 75, GADD34 KO = AL MR B%12 5 T5L.
WT <7 RHL T, PPAR yORRHEALIGHIL 7o
| %)

GADD34 M~ DIEL # MENIHIL CBIEAHt, GADD34 KO =7 ADMHT
THL otz B, [T RIIRRHBEOBEL T RL TV 2,

Keywords: GADD34, B&RiBF. PPAR y
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MBHHESU I D eNOS Db~ MBEAMEERE
— LI IC K DREMREEREZRET D

HRAEEER  WIR - WA REE IR
RERE, KMWTT. MIRES, BSECE. BIBY. PHRE, §FER. R
BEF

B MBENE S EREEINECE->TEIL, LMERET &R, —H, M
WL R LIBRTIZTOEL . ROIOBAEETEL/54, Lol IehiciEsn
R ERAERE LS, BELIZLAEADBAEIE T AL DINIM G LTV BNRBIHA T
(AN

FoiE EALIIHIAE X glyoxalase 1 (GLOD) &8 EBIT 577 (Tg) DOREKIK
RV, EER (138E86) LINGEE (53 886) OB RIELRITLI,

SR SEMBREEIIB T, Tg CIIFER (WT) 121~ GLOl O3B
TCHE RTINS LA M PV OB LA T, ERERBHZ, Tg TlE
WT (2 H A~ REIP B K i s RIS O F A4 BB SN TV
—%. WEEKFEEDSIE WT & Tg TRI% Thor NIl Tg TIE WT 2R
TEFLT) RN BUCLS NO EEAEERLESIE/NTEY, GLOLIZMEN
BizHH2 NO &k RS %3 5L E 2607, KiZGLOL I2L5 NO 4tk
FIR BB BT DV THRALA. WT & Tg OKIIROREIL AN A3 AT Bl
#E\epotze LAL. eNOS ORI+ 5)A81L (Thrd9s) OB, MK
HEWHEICAES2—F, B Tg TIREDTTEAMRHILT 2, eNOS I
) RAE (Thr495) OLEHS7FNTHS PKC 13 WT & Tg OE TEIdLHo7
A5, MEGIZHEST eNOS OHELAEMIATEL . eNOS T IR DIEHRBE
=2 { P A

B3 GLOL (Xhubs PP B M B LAS B> eNOS O F0IME ) B AL TUIEE D
BIL. PR B AEREEL R IRL 70 RIFZEIL eNOS AUELIE % T AILEMDHT
BISAMIL. NI 1ED eNOS DL TTE AR MR B 45 X HBlr T
HH REMEACRBES I

Keywords: & &1k, #{L, MEMEBRAERSE, MR NO SHEEHE
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BILBEETILYOR (SAM) D{REB(L - FERE
RETDHEA/MRE Y/ LIBEEROBBNER

PR R R — o BRI H C USRI BB AR v & — TS pRE
R&EY 7 ARE ' BREWRENE ' ST RBERAFE AL > ¥ — W07 B
LM ° AR RS P2 BIMHR RSB L v & — " BRI
Fouo— REREERHA MEEE TEMAERER mEme B
HEEFN Y AFEHRSE * BERHAZE K~ BEpifs
BERPVCSEER AT RE RN B EECHEF SEACR
FOEARC B A CHI B & Bz T B F— T /T s %0 |
o )

BIRFEDONINE, =7 /— 287 50 71 CGH B Eh, BILtkEF N~
A (SAM) AUFRENA DI HBIREY ) AREEREBIET DL Thb,
SAMP1/TaSle. SAMP3/Slcldr, SAMP6/TaSlc. SAMP8/TaSle. SAMP10/
TaSlc, SAMP11/Slcldr. SAMR1/TaSle. SAMR1/SIcldr, SAMR3/Slcldr.
AKR/J BLUF C5TBL/6] HiofiitiL7: DNA O£ X7 SEMARIRL, Kbt —
AF— SOLIDA NS — 220 AL e HONASEERHNEIRY ) LB REH)C
YL, EHRED SNV 2L 750 S512, SAMP % R8540 R M2 5 8 9k
[E) 3% BB A5 SIFT d5HV 14 PolyPhen-2 12 E->TH FE$ S/ 0% Rl
720 $7:0 EABLZREKD DNA %, 18kb M TTu—-7H R BSNw (o7 A
1B AT E—Var st BREFORKBIFIC-HERERMUL .
2 LRI O R, SAMP £ %8 235 ED IR RIREL T, Ogg! pRIAW &
Mbd4 p.D129N Ast&iHEN7ze SILHIE DNA MBI R OB RIZTF Thoree T,
SAMP OB BAHI BT IR = 2 — 07 S MRS 5 Prac BRI 347/ $F—
M5 Ldb3 « BLUFINMIZBIRT S Gjad 12 HE RSN BE,
TLA CGHI28BY / LB E RO L IToTH), BELSTRFOMARELS
ES 'S
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