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Retrospective notes by an old biochemist on his paths to aging research

Sataro Goto

Institute of Health and Sport Science & Medicine, Juntendo University Graduate School, Japan

Abstract

In this retrospection on my research in molecular mechanisms of aging, I described how
I have thought and involved in the research, starting in graduate school when I initiated
the study of aging as the theme of master course thesis given by my mentor. We focused
our studies on age-related changes of protein and protein metabolism. The study on Error-
catastrophe Theory of Aging was an initiation. Failure in support of the theory prompted
us to study altered proteins that increase in tissues of model animals with age. We studied
post-translational modifications by reactive oxygen species (ROS) based on then popular
theory, ie. Free Radical Theory of Aging, in the generation of altered proteins in aged
animals, leading to the development of immunological detection of carbonyl moiety in
oxidatively modified proteins. As a possible mechanism of accumulation of altered proteins
we found decrease in the turnover rates of proteins in hepatocytes from aged mice.
The lower degradation rate was likely due to the reduced activity of proteasomes. We
studied intervention of aging by dietary restriction and regular exercise in middle-aged
animals. Many of parameters that change with age were rejuvenated by 2 months of the
interventions. We suggest that hormetic effects of moderate regular exercise (Exercise
hormesis) due to increased generation of ROS would be a mechanism of beneficial effects of
regular exercise that can retard aging.

Keywords : Mechanisms of aging, Error catastrophe theory of aging, Altered protein, Protein

turnover, Dietary restriction, Regular exercise
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&, NEHEREE B H B Z 2 Lnd IGF-1 L XUl
O EHEELITHRBNHET 225 M IEIC PIGFIR™
<A (ANTFREAE) X, TERAEERVEYBLW
M IGF-1 LRVOKT & A 2 Vi x 2 L7z
FREERE L7, ZORE~Y Y ZOMKEIZISENL 25
RN TR EINIC D - 7255, IV
WZEIN L 720 EEHT Y AICBITBITEA LDl
A RNEWAT 255 IRIHEL (R FRRIG) 7207 A4
K5 EWHEBRIZIRS2 ¥ 7 2B X U Blrs2”and”
<~ AL TE Y. B IGFIR-IRS2 f& 1 A g i
RO FHE - AL EFEFRICB S L TV 2 e E 2 5
ns [11],

3) M4EI IRS2 K~ A (Blrs2”and”)

JiR LAY TRS2 KA~ 7 A2 (BIrs2”and”) (IR
OIS X 2\BEORERINE & 124 v 2 Vbt
BARLIZZAN B4 ¥ A VIES & BRI 2R O 7
DHERIFORIEIIRE ST FHFMEPEE L [12],
F 72BN B IRS2 52 k4~ 7 2 (NesCrelrs2” < 7
A) B X OF R E G TRS2 B840 R 3~ 7 A (D6Crelrs2”
YT A) Tl AN VIR OB A ] B A
TLHE L, ZERIRRE RAF ISR S D Z e ARG S T
W5 [13]e FEBICFRA1Z.Blrs2 / v 7 77 b7 A5,

FWMPLEREEIND OB ST AR O
AEREE S, BEMICBW T EVRRES Y6 % 37
FHLTWEZ 2SI LTWS (Taguchi et al, In
Preparation) o = ® X 9 |2 IRS2 1% 84030 5 0 TR 12 %h
LCHIRIICE)  Z &R s hTwd [14]. — 5T,
BEIRIG % 3890 LA RN T 5 IRS2” ~ 7 2 D1
TlE, Y F 720 EMB B (long-term potentiation :
LTP) #skiEsh ez shcns [15], 2hb
5 S TRS2 RIE~ 7 2 & IRS2” < ™7 2 D &
ELT. BRI ERIET S IRS2” <~ 7 2D #EE LTP ©
P E A MM 2 & RS A —F —DRFIZL > TH
BEANLD0, b LIIMIRS2 DREIEKRT D0
THAHDMBOWEEMEDE 2 b 505, IR F
RO TWAR, T IV N = —Ji B0 0
TIRS2 OFBUE T ABE SN TVWE R E, B LA
T IRS2 OFRMBERE~NOVER I L TIERIEA 52
TWb, ZO720, EARBENTO IRS2 OB EHk % 1]
HEIC T 2 W BALDOHAM B E DG BUELEEZ DN D,

4. BiA VAV G TFHILET IVYINA X —FRDEE

MNTTUINA I —FBEZEWANTER SN 2 L8
HHNTWDE AR Fo&EAE LA Y A) VY 7+
VO BREIZ D WA T 50

1) ABDHANG 2 %8

TN I NA = —IEIEEE D O 2 IR & LT
IO RBARERERE % 29 2 MfE R E T, oM
M2 5 e LU COMPICE AR (senile plaque) & IFHE
57 314 Fp(amyloid B AR HAHDOERM RO N5,
7 204 FEiBAEHE (amyloid precursor protein :
APP) HEIMOFEICHEE 2 REZ R LTV 55
T THbHIEIWEEDH > TELD, APP ORE 445
R & 0 ARSI RO ABAE L B BT OWFSE
Mo, SO ABDRINA VA VEEY ZF UG L
TWBZEBRHLPIZENHLORETE > T b, IGF-
IRONTURBEREFT LT IVINA I —IHET IV
<7 A (AD; Igflr™) ORTIX APDRAELA LN AR
DEEDBESIRELTWBE 00, WEtE At ) I
X —OWA L APELS ORI X B E A EHEOBIHIC
L0, MRIOE & ARSI AE 23 EH] X ARSI R R A
YEENDLZ ENMBE IR [16]e TDIHIZ AL
VI =0TV NA T —FOWREBIZEE S5 2 &2
v ABE X —OHIRARRICBIT 2 EXICONT LW
LRI o TETWD, Ty PRI EMRERICE
WIS TR AL L, E/I—OEGEHTR -2
HHE Bel2 0B EBMS &, 4 Y R) Y RZEMT
THEIN DRI Z A BIHH T 5205, Zo%hE
X AB 1y T/ 7 — & LY294002 (PI3K FHEE) o ] K
BHICX 0 dbhdz, i, Ay T/ ~— 08513
BaN o Akt & GSK3pD ) Vb &M LA 7= > D4y
i 2B T 5 2 & & A L CHIRSE 2 B3 % & & A
LM ENTz, SHIZAL L, T/ Y—IEINMDAIZ LS
FAEEEVE LR L TS OREEME T 2 7R 57A%, AGL024 (IR/
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IGFR FE#) HH WY 70X F7 4 >~ (IGFIR [
EH) L AP, T/ I —OFREESICL D 2 OMRE
HEM LT B D bh o7z [17]. Doz &n
5 Af Ly E/ < —I3IR/IGFRPIK # 27 — F &4 L
THRRA M 2 56405 5 Z L AVRIB S 7z, LA L.
COMBRBEEIE T VY N < — iSRS 5k
W22 IR (B22G) 2T 5 AB Ly B/ ¥ —TlIH
LRV L0, ABDEEIZL B 5 vy Ewthic
Mz ABE < — DOMFRPRFENEH O 2SR % 5]
ERILTWwa IR 7z [17].

2) ZOEHEAD) L RALIRE

5 B VE IR ORI T B IUNE R &
BEHETHY., BFR) VBRI X - THE L T PHFs
(paired helical filaments) #JEZR L. #FEHIIL P 5%
T2 I L TTIYNA =IO TH B ke FRHEZ
b5 &R, FEHE, 0¥y 7EAED) YBILOR
HilZA YA VY 7 VDG L TwAZ ki, flik
DEBRE HCIZFi 2ol ShTnd, e oy
FEHE % HB & 872 Neuro2a (N2a) Mifgé 2w = —F
v 5% APP (APPswe) % 3831 & &7z HEK293 iy
DILEEERN S, MRS APOREIINE A > 2 Y5
Lo THEEEINL Akt & GSK3BDV » EEAL Z i L.
FUERAEDY) VLRSS B Z &b o foe
WHARERII B 5 IR O@ESEHIE ABOMIMN X -
THI&ERIINE Yy YEAED) VBlbemd 3¢5 2
EATREN, WHEE ABDHKIZ L > TEPNLE Y V&
HEDOY YBALOREIIZA ¥ 2 VY 7 F Vas
Ry B REMEAR &7z [18]0 F 72, IRS2 D54 /KA
BREETHTIVINAI—HET NI A (Tg2576/
IRS2") DfF#HT %> 513 IRS2 D RIEAMIEAIER K TD ¥
YEHED) Y bR S e, B CELEIET S
ARA 7 7 % —+ PP2A (protein phosphatase 2A) %
sz EbWESPIZEIRTWS [19],

3) APOEHE A v R VAR

£ YA ¥R (insulin degradation enzyme :
IDE) (i iFhs, B HANICB W THEBT 5 250
TuTT7—¥THEH EFEOHRA S IDE ZAITEN
D ABDGRIZH G L TWA I EDRHSNICENT
W5, IDE XK~ 2 (IDE") ®OKRWEE % H 7240
REEFERITBT M2 5. IDE ODRZIE ABD 5%
PO U NAEE ABL RV EBINES &5 Z L AURS N7z,
F72, BIREWC EICIDE <=7 RIS BT A4
AN VAR REDOIT LR R E 2 R T2 L B L
72 [20)e —TH. TUINAT—IRET NI T AL
% IDE @ #F 58l (2xIDE+APPswe/ind) 13BN H
5 ABDIEHIE L LA % KT S iR E % 0 L
THEPHMZEE S Z ERRE SN [21], 20
K25 IDE WX T VY A < — I SRR & AR
HiOWHIZEE L TWb I Edbh ol

4) ApofErE I barry 7

I b VRY T ORBEEIHERFEE 1%  ORA
THIEINED, APORFILI P v FY TORKERIC
HEBEEZ LI EIRBENTND, TIVINAL T
EFNT T ANIBITSH APP /HREEEZ s L Y —
¥ [ B-secretasel (beta-site APP-cleaving enzyme 1 :
BACE1)] o#BsikiE (BACE1L-5XFAD) 1. MM
DI MY FYTITBIF S APP & CTF99/C99 (APP
HBEZLE—VIZL DY SNBEL 2&BE) ©
ML BLRcHEgisEE 2y 7Ly 2 A TEEOKT
12 & 2 BRAE S MR & RN H IS 81 5 ER{LIY DNA
B A W Ly RRAIBRBE ST O MAT 2 32 2 L AT
S ENTVDS [22]0 ZOFEENS  TIVI N, 7 —
WEIEIIE I b v B 7T ORERELBE/RLTVSE D
LARIBE NI,

CDEHITTIVINA T —=IRIEIEA ~ R Uk
TFENVHRHEGLTWE I EE2EMNTE, ZROHEDN R
ENTWnw5,

5. A VAUIYRYIFIVBREICKD7ZILYINA
N —RaEILNEANDOI R

e\ T RBFIRE BB AR~ BT L W iG R o ] e
ELTy WA A VRS 7R OVEREIC X B SRR BEA
DEBIZOWTHA L2V,

HiE 38 V. 2009 4F 12 IGF-IR N7 0 KIBZER %2 4
THETVINAI—IHETFT N X (AD ; Igflr”) T
AR & AR RE R E ST A 2 L S SIS
END ZOHE XY RiIC Freude & Killick ® % h
ENDOT V=T o, TVINAI—=FFHET VI T A
(Tg2576) 2B} % IRS2 K HH (Tg2576/IRS2” < 7
A) By OERABED) VL2 RET L DD, AD
EREESERABECREZ B SEH I LWL IR
N7z [19], BBRZEWVZ 12, FRYFIE Tg2576 = 7 A
& AR 509 IGF-1R K4~ 7 A2 (nIGF-1R") D%
B2 & o> THSNS Tg2576/nIGF-1R” < 7 2 12HB W T
b BIgE S N7zAs, MRS IR R~ 2 (nIR")
& ORI & R K N7z Tg2576/nIR” < w7 A Tl
B3INLrol [23] (M2)e INOHOMERLS. B
B 5 IGFIRIRS2 ¥ 7+ VT 5 v F kO FHdr - I
OFALTEICEE L TEB Y, IGFIRIRS2 ¥ 7 F VK IH
I2X % AD OUERR (PUobRRZevk - mhR IREEER) 13,
APDEERT ) I —BRB LY vEAED Y Yk
AL ZMV. L7z DTHD I EDRBENT, 5. W
A VA UKV TPV R E LI2T VY N A < —Jiih
RO HESN D,

O ©oF
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Role of metabolic signaling in the regulation of cognitive functions

Hirobumi Tada'. Akinori Tokunaga'. Daisuke Tanokashira'.
Eiko Kurata®. Akiko Taguchi®

1. Department of Aging Integrative Neuroscience, National Center for Geriatrics and Gerontology

2. Division of Neurology, Respirology, Endocrinology, and Metabolism, Faculty of Medicine,

University of Miyazaki

Summary

Mechanisms of cognitive function and dementia have been mainly studied in central
nervous system. However, effective treatments of dementia have not been developed.
Recently, many studies have shown that changes in systemic metabolism are considered to
be an important factor for regulation of cognitive function. Therefore, it is suggested that
the development of new drugs and treatments for dementia via metabolic pathway may be

an innovative approach.

In this paper, we will discuss in detail how brain insulin-like signaling which regulates
energy metabolism and nutrient homeostasis affects cognitive function with our recent

results and recent evidences.

Keywords : cognitive impairment, alzheimers disease, diabetes mellitus, insulin-like signaling,

metabolism
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[#a5]
v avYavnolien iy 58 L H
FHIE AR
EHRORFHOL KRB T2 e R R
=219

— KRB DB &P F R AFGNE L CHHEE & Fa o R ST
Wb F7o, WERAMFIRREENERICE > THMOEEN R 5, ARHHIRIC X 25
WIE RSO W T REZAW R E S DL VIS, BENERIZE20TESA YA Y /4
YA YRS ERF1IGFD) /TOR ¥ 7 F VICHMT 2 ORRENTH S, Yavdawy
NI, RE. Bk, EE o B MR EGHR Y T LRXIVTHHT 57200 T VY
AFLELTHHENTWS, 2, £ ¥ 2V Y /IGF1/TOR ¥ ZF IVIZOoWTI, K is
BEOREEZZHET 2 TELREKE LT, FEGOHBNFELELTELOMEAPERELT

Who AFTIE, KOKE S Ldn

Z HIS 2 BERE &L SRFEDS

Xy AN s 71

DWT, YavYauNnNTEHwEoERE [N 5,

F—J—FK:3TavyavNL, FHin

1. KBEEm

Tav Y a NS E . RIS HROM
REWRZ DD, BEREFEGOMIEICHONTE
7oo FaLRHoOBBRErIOLDLLIZHELT, LIEY
K« =2 X % “Rate of living theory” 28& < M5
NTws [1le YawdyauNToOFIIHEEREICK
WIS 2 &) BB VT, AW —ADRICHE
HE: AV F—REITBEANICRESNTEY, £
OFHFMIINHOREICL > TEFTFLLEVIFTHL, B
HOL ) RERIWTIEIOPICHETIETF Y ZI BT
H 5, FEEBPWOIZIETD —RICEHFaOLEYFIIA
0)"7‘4’ AWKE L HAFEED ) ORFHEEDIEL 72

%o HEo T, “Rate of living theory” 253 & ACH O
BRERENPICKRLTEBY ., BILD7) —F 74 A IVIO
Iz r0—212b%noTw5h, L L., LHHEL
Fan O BN PR BIERATEAL L TV 2 20 &9 DAL T
H5

2. 41UV /IGF1/TOR ¥ I+
Hdm L AGH & O B IR E LT 4 VX

MG AIEBUR T 1920397
HOE AL BRI 11

TEL : 042-677-2560

FAX : 042-677-2559

E-mail : aigaki-toshiro@tmu.ac.jp

ez, Ul

/AR UEERT 1 (IGF1) B8 X U Target
of Rapamycin (TOR) ¥ 7 F VB HIFSN DL,
BB B4 ¥ A ¥ /IGFL ¥ 7 F vk o £l
B B0, Mo YR VREREI—-FT 5
daf-2 RFEMGEMROFREIZHE -7 (2] Y av¥s
UONT TR, A YA VZEAFEIEE (Chico)s BX W
4 R vk (InR) OBRKBERFGTHL L
PG SN (8. 4] Ya v yaynNIoL YAy Y/
IGF1 #B3R MO K & S 2 Hl#§ 5 ¥ 7 F Vi
ELTHIES T Wi, 4 v A VR RIVE 0B RAR
E. RO A XDFER O PRI R B 720, Z O
fRTFIEANA VEET/HE k% BIRT % chico & # %‘é
niz 5l HHEBWO A > A V2 HEEE (IRS)
FML2y 8% a—FLTEY,. Chico 7%91{3'3‘
BHEFATIE, MR KT 21 2~ OMEO K E S 29/
S B EEHIT MBS WD 5, A HBEARIE
L. IREORELEBRPBI AL, RH#ORFEIHD
shr (5]

YavwYaynNTidS YA YRR TF RS i
((Drosophila insulin-like peptidel-& Dilpl-8). # & OF
A4 VA VZFR L HEOAET 5 (FlyBase; http://
flybase.org/). # Dilp #fx I3 5B R CHA O3B
7=V ERT, RBIZBWTIE, Ho—#icdsr 1 v A
U VAR (Insulin producing cells: IPCs) %% Dilp2,
Dilp3, B XU Dilp5 ZZH L TH Y. MUBEE o H#H %
Far OB bo TS [6]. SHUIwbIc IPCs
ZEARFICHRZE LRt RERBER KO A
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O, MFEE O L5722 BEIRIE RO FBI % 7R
T [7]e —H. SHHEMIBEIC IPCs 2 Bde L 72354121,
FEINEASIAD Ly BRI i AL oAk L, B
o b (8], 3HEENY F ¥ F (Dilp2, Dilp3, B
X O Dilp5) ®H T, Dilp2 DFEH L NIL DR D B,
IPCs % kg 2: L 7k o BB Dilp2 B AR T O # 5 5§
BTLAXa—SNhbZE05, Dip2 PEELEH%
HIVT Y FThHbrEEZLNTWDS [7]. /2. 135
HOSIRTI RAEQ T THLSI20 /) v 7257 12Xh,
Dilp2 B X U’ Dilps ®FBB LA T LI b, Ihh
T EHIRRIC X 2B MmO ICEGT5EZ 26N
Twb [9 10]s fil % @ Dilp BIETOFRBIZZFNENE
HOBEZE H1FTWab, Dilp2 D/ v 7 ¥ KT
Dilp3 & Dilp5 DFEHAF LHT L2 L5, ZhHDH
THBLL AV % P 2 Wi DAL T 2 W RENE DS D
% [11], #ofth, PTEN, FOXO. TOR. 4E-BP. S6K
&, A YAV Y /IGF/TOR ¥ 7 F Vg # ik + 5
FTITOWT, Favk OBRPEBRNICHFE S TWw 5
[12, 1316

FHHIE, ROKE SITEBEE L2 285 T0oH 5
R EHFTEELRIITHETERNE L, Y a3 Y
VaunNz@REHRM A7) —= v S LTHENERETZ
FMET L7+ 7= FIVzhT4 27 A (HBIES) 255
ET BN, FHOEBMTA ) —= 2 7 T5DIE%K
LR E N EET S, 22T ITFHROKRE S 2L
ELIAZ ) == Faffotz, RORE SITHEL S
ZBBEETVPLTLOEFEMIIHEL L 25 LWL %
Vo RIZENS OBERBEET- O S HFMIER L T
THOR A7) == L7z [14]. BARRYIZIE. Bl
BN 57— (NS VARYY) 757 NIZTVF LI
BALZZEORKES A 75 ) —%HT, g
L VROY A X% /NS T HBETRRE L2, TORK
B, FaF4 KRR T 75 —¥2A (PP2A) OV ~7
=y FE3I— F§5HEET wdb. B LT AMPK %1
PALT 5 VLR S % O — B9 285 T kbl #FE
L7z20 wdb O#FEZEHIE AKT OBFIFEHIRER T 5 23
EYA XOWMKENH Lz, o0& &, U UER{L AKT
DL RNVPWED LTze G T HERIFEB L 72 wdb 12V
YERALEL AKT 2) v Bb3562 128D, £ AY
VYT FVREEIHIL b0 LRI NS, Ik
RN TRZI > TWE2EI PIEAHTH S, T2, kbl
I3 AMPK %) YRAb L THEMAL S 5 & & 12, TOR
VIFI YT TFHRD S6k DV VAL L AL DK IE K
BV LU7zo 85Ty wdb & Ikbl EIETIE. A ¥R ¥/
IGFI/TOR ¥ 7 F VoWl # i L <. #EHA X
DAL FHEREZT SR L2 L Z2RBT 5,

3. IRILF—RBRIEICREDDEGLFOEERESM
MRETHIFEIN TV Y ay Y a vyl ER
WERAI D DB 7200 5. Indy (Im
not dead yet) &% SN2 ERART, FIEGHIIA
BNZHRTH 2451072 5 [15]. BHEETIE 7 = VB,
YVE U, g N7V E VIR &0 TCA [l b i

WoOMBK NS Y 2AR—F—%a—-FLTw3 [16],
ERAETEBETORHELAUPETFLTBY, A7
BARTERGLE LM, SOHICHREZET e, 8
FarllZe bo TCA MBI FE AR T AV F—pEEN T
HY, ZTOREOMIBIIEETH 5. Indy DERKT
TV AR=F —OBERENPHEIK T LTS 0L
ZibNb, L L, EEDOZ IV — FHBIEHE RE %
BLBREIT-/E A, Indy (2 X D Fa RN HE
PHBTLIENTE LD o7z [17]0 WATHIE L2
KE O FEE 7V — T b BRAE AT, Indy DHFGER
ARIEBENERIRFE T2 22 20TV D, I,
Indy \Z X BFHFMEEMFEIIE. 7)) —HIBICL-T
BB LEAT L 22NN T LGN T PGC-1 28
MY LTwasZepfiEshTtwns (18], IZFHICH
WT,PGC-11x3 ba vy FY 7OEEK. ), 7V a—
2 DEFEEHERFICE b TS [19], Yawyawy
NI B VT PGC-1 DIl FEHIC & % F AR AR
. I hay R 7 AESGEOMRE. ROS L Lo
G LTWAEEZEZSNRTWS [20], BEIREW &
(2. PGC-1 ZHl Ol 721 TR I TH HFH It
BRI 2 2o, MEGFMICBT SRRk REE
WEZEEIRIEIN TS (21, /20 7 AD Indy
FEUZERK (nindy-/-) \ZBWTH, Fva— 2
WRESLCI Py P TOEARMRERE, YavYa
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FORIBBEOLEANERHLTBY., ZOEWTH S I
W, TNV, VA VB L Tw, L L
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TOR #£# o S6K % TOR D HEfiE 2 ¥ L T 3 Wiz% 7 ]
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Nutrition, metabolism and longevity in Drosophila

Toshiro Aigaki

Department of Biological Sciences, Tokyo Metropolitan University

Summary

In general, the bigger animals live longer, suggesting that metabolic rate is associated
with lifespan. Lifespan can be extended by dietary restriction or by mutations that reduce
the activity of the insulin/insulin-like growth factor 1(IGF-1) /TOR signaling in diverse
organisms. The fruit fly Drosophila has been used as a model system to study molecular
genetic bases of growth, aging and longevity. A number of studies have been conducted
in this species, to elucidate the property of the insulin/IGF-1/TOR pathway and its impact
on lifespan as well as organ and body size. In this review, I will introduce the progress of
studies on the regulation of body size and lifespan, and how nutrition affects these traits in

Drosophila.

Keywords : Drosophila, lifespan, nutrition, metabolism
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SIRT7 D%k ACHBEvE
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REARKS KB Rk g i
i

Y—F 24 v (HFLIETIZ SIRTL7) 1 E NAD RGEWRL T > VbR E LTl &, L3 -
WAL EIC ST AEELRKNTTH S, FA41L.Sirt7 /v 2777 b (KO) =7 XTI,
R ECHE I N L MW, TR, BERBAEER < 2R TERT A2 L2581
720 & TIX. SIRT7 252 ¥ F ) A—EHARITKEGT S 2 L TTRE (JREMRFHNCEHE
BRNZHR) 7 R Eon@eim L, ZokE e LT TRY Y #EE T O L Z i L
THRIFERIL Y AR L RV 7)) N/ A s e5 2 L 2 L7z, S 5123, ~ 13,
Sirt7 KO ~ 7 Z13KiaA5w < . Beiliskic B C#GEABEFHOREP LA LTn S
CEERBLTEBY., BB AV F—HCB VT SIRT7 EETH 5
EEZ BN, ZOWFEIZL Y, SIRT7 AHEIRE = AV X —RHTE ICEE 282 £7- L

TWa Z EAmREni,

F—U—F:F—=F =24 >, B, BRI BERW, =0 — A

1. FUSHIC

LA BEPRIE - MG - WS & v o 22T HEE A
R TR LTBY., 2o KNM@H L HEEOMSIEIE
WWCEELZRETH L, V—F 24 v (HFETIT7H
¥ (SIRT1 ~ SIRT7)) &, »A. b, #x =RH%
L TBY., RHEEEREORIHESY -7y P& LT
FEHENRTWS [1,2]0 —F 24 iE, s 82
B Y U7 T vk E NAD RAEIICI DY B <
P72 F MR TH Bo RIEDHIFETIX, 7EF Wik
DORELFwa VI, F 7 Yo VIk BHURIINE Lk
DT YN LR A T Y VIER LY B < BEETTESH
BREINTBY, ¥—F 24 3 YV VEEORT Vv
LBEZE L V) F- B MEOMERE LCi#ikshbd &)
%> T&7 [35],

IO L) EFROR, SIRT7 3D HEFERTHY
7WTTHolzds T2 3~ AETIEWICEELRIRK
DL TRAT I S IR 720 2012 4F, SIRT7 O
FiGMEE Z O 5 V287 D THE IRz (6], =
DOWFFE T, SIRT71d A b Y H3ICBF A 18FEHDY
VDT FIVERBRENIIH T EFETAI L, &
S ORI EIT v F IV biZ, DSAMITE O FEA N4

ARG L FEEW T 860-8556
REARBREATIAE: 1-1-1
TEL : 096-373-5070

E-mail : yoshizaw@kumamoto-u.ac.jp

T & BB OMEFF DO 72O ICEETH B Z L2 5
L7572, SIRT7 i rDNA B2 G OFRIICHE Db S 2 L8
o TV, ZOHFHEICOWTIERS CAYT
Hotze LAL 201342, RNAKY X5 —FIH 7
= v F®PAFS3 S SIRT7 12X o T 7 £ F VL&
HIehgEasns (7] =7 ZMETIHENE R TWw5
PRI, ORI T O X b L R RE & HITBFE o HE
(KO =7 ZFILIRALL A IE) oA TH Y [8]. L
BT 5 SIRT7? DREFEICOWTIZELAHTH o720 £
ZTH AL, SIRT7 DCHIZ BT 1% E & 5 T-HAED
R % A, 2014 412 SIRTT A3 o N5 LA 3 R i 12
BELEEH LR LTWALIEZHE LS (9], AFT
F. 2 OHEE I SIRT7 OB IR = AV ¥ — 3
PR IC OV TS T 2,

2. FHEDIEEREZEEd % SIRT7
1) Sirt7 KOXYDXTlE. SlEHR CHEESNDIEN
FHh&EIENS

SIRT136 » KO <~ A TIRIHIFZ25IET 5 2 L8
SN TWDED [1012], FTx 3§ Sirt7 KO~
7 A% W THIBEOREAHIC OV THE L. 2ok
H. Sirt] 36 KO = A & 133 L MMM, Sirt7 KO
<Y ATIEEREIC X o TS/ S 15 RS
B IR L Tz (1A 2 ORRESA I IR 45 S
W3 LT, BRI EY5 272 Sirt7 KO <7 A2 O Rl
M) 7YY FEEG, BAER <Y 2R TEMICK
TLTWwWA (M1B). —F, #@EELE 5 2 7254121,
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O HAERTHR (n=6)
B Sit7 KOTHR (n=4)
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0

kU EYR 2 (mglg FHE)
*

1 : Sirt7 KO YU TIEEEMB TSR SNDEMFDER. 22 BESEBZS A HERY
DA &L Sirt7 KO YO ADREZRAWNT. BEIOZREEZ@ET Uz, (A) HANGEFROER A

&, (B) FFEHOKUITUEY RE,
F—5 [FHIELFERECTRIN TV D,

BELREIR O N olze FTTRIC, BRIA%
5.2 72 Sirt7 KO %7 A DRl Hv <, BREHICHE
53 2 BT R ORI E T2 Sirt7 KO %7 AT,
Wil DB SAAKIZ B b B 5T Cd36. h ) 27 &)

F ORI D 5 BIET Mogatl, Wi\ B % &5
Cidea. Cidec DFEHLNHFE T L Twizo IRITEBA
BT B R T HER BERLICE D 2 B T REOED
LA LT,

SIRT7 IZ & 2 O MR B AH ~OIER A5, FI T
H$ 2 SIRT7 OEBIEHICE 200 % W50 572
B, T IR Sirt7 KO ~ 7 2 2 /5L UIRAT L
7ol A WHIEFRI Sirt7 KO 2128 0WTh, &
MEWifEIC & AT~ b)) 7Y &) FEREIZa Y bo—
VR ZCHARTET LTz, &2 TWRIC, BEasil
SRICT SIRTT7 12 X 2 A o IR EACH ~ DO IEH % figbr
L7z WHAEEZE 272Sirt7 KO < A9 51551724
IR TlX. Cd36. Mogatl. Cidea 75 & @ ifn 17§
BUIMLT LT 725, BRIGEEA B § % a7
ALD3 70 70 o 720 BFMIBB KK AML-12 T Sirt7 % siRNA 12
W vy (KD) L& RABEOBRSSE
SNize 2% 0. KO SIRT7 13, FICHRBIBEOIY
AHRE )Y Y PO,/ IFEEREHLTwbsZ &
PO E R o720 SO EIC—FH LT, AML12 21
W2 IR OB AAGEER Tl NRIEE O FIE [ T DI
DA LRI OB, Sirt7 ® KD I & 0 BHF IR
B L7z, BRIOIRHRZ RN Z2WEaIZiday ha—
VEDMIZENED LNV E1E, KO ™ 2D H
EXSHMBLTEBY, HiEo SIRT7 25 IRIEE DR A
HE ML TV D Z EPEMNT SN,

2) HED SIRT7 [ TR4A Oy I\ BEDHIEIC K
DIEERHZHEE T D

Fx 1, Sirt7 KO =7 AOFPA L@ {n 738885 —

YA TRERHNCEE R EH A2 R TENZ AR TRY

DKO~w A [13] ICHEFIIPTVE I EEZRAL

* p<0.05

2T, AR Y 272 Sirt7 KO <7 2D FE 2 v
TTR4 % YRV OEERRIZET A, BAER< Y R
HRTHA LT B EBHE N o7z T2, Sirt7
KD AML-I2 filaDG A b HEROB LA b iz, &
512, Sirt7 KD AML-12 #fifa 12 SIRT7 % il 5 Bl & &
e, BALTW2TRA ¥ VS HEDEE L, 20
BE, BERIYEO v SIRT7 ZEAE AW & ZORE
BPRIIH R B Z &S, SIRT7 @ TR4 5 ¥ 78 7 &
BN IIREEI DL E TH 5 2 EAVRIBR S N,

SIRT7 ORREAH T EHICB VT, FEEIZ TR4 ¥
YT EBEORBMPEETH DL NEIEWRD 20,
TRA Z IS 275/ 74 VA% Sirt7 KO =™ X
RGeS 70, EORE. EIREEEIUEICER L T
TZNEWiNFAS B AR & R EICE CIRA 2 L ZRE L 72,
& 512, Sirt7 KD AML-12 Hifg (2 TR4 % 55635 %
TF) A NVAREREEDEEHFICBNTH, RO
EBBHNT. ThoofRIE. PO SIRT7 25 TR4
D5 87 FEBEOHEE A L COIREHEZ R %
CLERTHDTH b,

3) SIRT7 (& DCAF1/DDB1/CUL4B E3 1E+F
VUH—ELESKIHES L. TRA DY VNI DR
ZHIFEILTLD

Sirt7 KO <= 7 Z o TR4 mRNA O F Bl (3 HF 2L
By AL HRTEN P22 DS, TRE ¥ ¥ 8
2B DGEHN DTN L7z 79V AF = 4 AEHTIC
XY, TR4 # ¥ 7827 1 Sirt7 KD AML-12 flg12 B
TEYVRLSSHL TV ZEEFER L. S51C. TRY
R HIZMBAN TR F U bEhbZ &, F0
Y F Lo g SIRT7 OBl HIC L VKT T 5
ZERWHLNIT LT,

TRADZE FF L% 4TH) HFHONEO D, 7
VF Y EEERGNEEE W THERENIC TR 45
YR RN LT, £ofER,. DCAF1/DDB1/CUL4
E32 ¥ ®5 ) —EHEHK [1415] Oy > 87
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B Td 5 DDBI & DCAF1 "Mt & 7z, S ik B
\2X Y. DCAF1/DDB1/CUL4B E3 ¥ &5 > 1) ¥ —
PHEKITI TR EREETHIENRENT, EHIT,
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THLZERZPHLNI L TNHDOMEENS, FFHIEIC
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PHARIE TR IHEA L, T ESF U fLE 5fR%E
T2 Z LA RIBE NIz S 5IZFK 4 1L, SIRTT
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52 EBWHLENIT LT,
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2 H— A MRIEN 7 TRA DR % FIHS 5 5 &
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ZKD ¥5&TREY V87 HEIZBAT 5, [k
\Z2CUL4B % KD §5& TR 4 % ¥ /37 i34 L%
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N, ETEN
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XTADATHY, HITAZOWTIE—UEL SN
TVWARWI LICEEILETH 5,

SIRT72& %3 b3 v MY 7oL
B OALELRO), T e b SIRT7 KBICL S 3
Fa Y B 7OREIZEVHH2LORI > TV, K
WIRER &2 2 TR O Ff & v ) REAHIN S ©
M GO G T AR =B,
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R TS SN A M & BEIRRAR S N b 2 & %
SR L7 (9] BAKMICIE, WIRIEZ 128M5 27
Sirt7 KO %7 A3, WEM< Y 22T RiEE Rk
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30 43 D IMAEAE DY 2 BIRAAME 72 5 720 —H mIEN&
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IR (RER) AMERLIRNZ E S S0k 7o 72,
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Diverse metabolic functions of SIRT7

Tatsuya Yoshizawa, Kazuya Yamagata

Department of Medical Biochemistry, Faculty of Life Sciences, Kumamoto University

Abstract

Sirtuins (SIRTI1-7 in mammals) are NAD-dependent lysine deacylases that regulate
a wide variety of biological processes, such as metabolism, tumorigenesis, and aging. We
recently demonstrated that Sirt7 knockout mice are resistant to high-fat diet-induced
fatty liver, obesity, and diabetes. Hepatic SIRT7 positively regulates the protein level of
nuclear receptor TR4 involving in lipid metabolism by regulating the ubiquitin-proteasome
pathway, and its target genes related to fatty acid uptake, triglyceride synthesis/storage.
Furthermore, we found that Sirt7 knockout mice have high body temperature, and
expressions of the genes involving in thermogenesis were significantly increased in brown
adipose tissue of Sirt7 KO mice. These results indicated that SIRT7 plays an important role
in the regulation of glucose/lipid/energy metabolism.

Keywords : Sirtuins, obesity, fatty liver, diabetes, energy metabolism
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The role of adipose dysfunction in age related disorders.

Ippei Shimizu, Yoko Yoshida, Tohru Minamino
Department of Cardiovascular Biology and Medicine
Division of Molecular Aging and Cell Biology

Niigata University Graduate School of Medical and Dental Sciences, Japan

Abstract

Accumulating evidence indicates the roles of cellular senescence in the progression of
pathologies in obesity/diabetes and heart failure. In obesity and heart failure murine models,
p53 level increased in the visceral fat and was causal for the development of adipose
inflammation and systemic insulin resistance (hyperinsulinemia) , and this promoted
pathologies in both models. Brown adipose tissue (BAT) was initially characterized as
a thermogenic organ and now well described as a metabolically active organ that has a
potential to regulate systemic metabolism. Recently, metabolic stress was shown to induce
the whitening of BAT and contribute for the development of systemic metabolic disorder
in a murine obese model. Maintenance of adipose homeostasis is crucial for metabolic health
and the suppression of pathologies in obesity/diabetes and heart failure.

Keywords : p53. cellular senescence. adipose aging. BAT whitening. systemic insulin
resistance
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The role of GH and IGF-I in the regulation of nutrition and aging

Yutaka Takahashi, M.D., Ph.D.

Division of Diabetes and Endocrinology,
Department of Internal Medicine,

Kobe University Graduate School of Medicine

Abstract

Growth hormone (GH) and IGF-I play a pivotal role not only in growth in childhood,
but also in the regulation of metabolism and nutrition. The decline in the secretion of GH
and IGF-I with age is defined as somatopause and it contributes at least in part of the age-
dependent detrimental changes in the body. The decrease in GH/IGF-I action prolongs life
span in mouse models and it is an important regulator of life span. In malnutrition states,
GH resistance occurs and this condition is considered as an adaptation for the status. It has
recently been reported that high protein diet is associated with a high serum level of IGF-I
and increase in mortality related with cancer in the 65 and younger, while low protein diet
increased the mortality in the older population. In this review, the relationship between
GH/IGF-I axis and nutrition, ageing, and longevity and the underlying mechanisms are
discussed.
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