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Epgvvntég Tov Ivetitovtov Mopuakig Broloyiag & Broteyvoroyiag Tov
ITE amokaAOTTOUY £V VEO UNYOVIGHO EAEYYOV TOV HETUPOMOHOV KoL

™G YHPOVEIG

[Ipdoeatn épevva oto Ivotitovto Mopiakng Bliodoyiag kot Bloteyvoloyiag tov
ITE, ta anmotehécpata g omoiag dnuocievovtal onpepo oto Nature, Eva and ta o
gykopa d1EBVI EMOTNUOVIKA TEPLOOKA, PIYVEL Y10 TPMTH POPA MG GE VO GNUAVTIKO
UNYXOVICUO EAEYYOV TOL HETABOMGHOD Kot TG YNPAVOTC.

H yApavon kot o1 6uvodég g Taforoyikég KaTaoTAGES (VEVPOEKPVAICTIKES
acBéveleg, Kapkivog, Kapdlomdheleg K.a.), amoteAovV £va amd TOVG doPKADG
ALEAVOLEVOVS TAPAYOVTEG avOpAOTIVIG avamnpiog oTig cVyypoves kowvmvies. [Tapdio
oL M YNpavon gtvat Eva amd Ta o OepeAidon Proroyikd eovopeva, To 0molo Pidvovy
oMot aveEapéTmg ot EuProt opyavicpol, etvar Tavutdypova Kot £vo. amd to AyOTePo
rkatavontd. [Torotl froloyucol punyavicpol etvat vrevBovot yio T Ypaven TV KLTTAp®V
Kol KOt €MEKTACT] OAOKAT POV TOL opyovicpov; [lwg edéyyovtar; H amoxdivyn twv
UNYXOVICU®V 0VTAOV OVOUEVETOL OTL B0 O1EVKOAVVEL GNUAVTIKE TNV avATTTUEN
AMOTELECUATIKAOV TopeUPacev pe 6Tdyo T Pertioon g mototnTog {ong oTig
peydieg nhxiec.

XPNCUOTOUDVTOG MG TEPALOTIKO GOGTNLO TO VILOTOOEG CKOVANKL
Caenorhabditis elegans, o1 epgvvntéc Tov IMBB Marta Artal-Sanz kot Nextdpiog
Tafepvapdrngc, amokdAvyoy pie, 4yvooTr Tpy, 6xEcT avalesa 6t pHOGN Tov
KLTTAPIKOD HETAPOAMGLOD KOt TN Y POvVe.

Me 1 pehétn mov dNUOGLELETAL GNUEPA, Ol EpeLVNTES Tov IMBB €6e1&av 611
Aertovpyio TV pitoyovopimv, Ta omoia givat opyavidle TV KLTTAP®V TOV AEITOVPYOVV
G EPYOCTAGLA TOPAYWOYNG EVEPYELNS, EAEYYXETAL OO GUYKEKPIUEVES TPMOTEIVEG DGTE VO
pvOuiletan o petafoAopog kKatd TV Ypoven. Méow tov petafoAlopod kot g
Aertovpyiog TV LITOXOVOPIimV To KOTTOPO TALPAYOVV TOADTIUN EVEPYELN TTOV £ivar
arapaitntn yio ™ Lon. Kdbe avBpomivo kdTtopo mepiéyel ekotovtddes utoydvopla Kot
dvodettovpyieg ota opyavidla avtd givat vrebBvveg Yo coPapés Taboroyikég
KOTOOTAGELS OTMC O18POPES LOPPES KapKivovy, 0 dtafntng Tomov 2, kapdlopvonddeies,
VeELPOHVIKES avmparies, n vosog tov Parkinson kot moAAES dAreg. Ot epguvnTég TOL
IMBB £6e1&av 611 01 puOUIGTIKES QVTEG TPOTEIVEG TOV LITOYOVOPI®V £YOVV SITAO pOLO
Katd ™ yHpavon. Evo kdto and Kavovikés cuvOnKeg, 1 am®AELR TOVG LELOVEL TN
dapketa {ong, kot and cuvinkeg otpec odnyel oe e&opetikd peydAn paxpolwia.
Eivar n mpodtn @opd mov mapatnpeiton téToto ovTfETIKN GOUTEPLUPOPE OGS TPMOTEIVIG
1N €vO¢ yovidiov og oyéon pe ) ynipavor. Onwg amokdAvyoav 6T GUVEYELD Ot
EPEVVNTEC, TO TOPAO0E0 OVTO OPEILETOL BT SLOPOPETIKT EMLOPOCT TTOV EXEL N
Aertovpyio TOV TPOTEVOV OVTOV GTOV KVTTAPIKO HETOPOAIGUE Kot TN TApOy™yn
EVEPYELOG OO TOL LITOYOVIPLO KATE TN YHPOVOT], KATM oo S0pOPETIKEG GUVONKEG.



Emeon o Paocikdg kuttapikoc HeTafoAMcpidg Kot 1 AELTovpyia TV [toyovopiov
elvar e€apeTikd OO0 OVALEGH GTO VILLOTOON Kot 6TOV AvOpmTo, Eivat avapevorEVO
011 01 drdkaciec avtég Ba puOuilovv KaTd ToVv 1010 TPOTO TN Y POVGT GTOVS OLO
OPYOVIGLOVG.

Ta aroteAéopato TG EPELVOG TOV ONUOGLEVETOL GTILEPX OVOOELKVOOLV TNV
TOAVTAOKOTNTO TOV PALVOUEVOD TNG YNPOVONG OELYVOVTOS OTL GUYKEKPLUEVEGS
napeppacelc etvar dSuvatdv va £xovv £mg Kot ovTiBeTo OmoTEAEGLOTA, GE OLPOPETIKA
dropa, avdroya pe evdoyeveic N eEmyeveic mapdyovres. Etvar onpaviikd vo avagepbet
0Tl 671 BACN TOV ELPNUATOV AVTOV, amalTeiTal TAEOV 1| avabe®pPnon TPonyoOUEVOV
QTAOVGTEVUEVOV AVTIAYEDV Y10, TO TMG 1| YNpoaven ennpeaietat amnd to yovidla Kot To
nepairov.

YVVENMG, TO. COUTEPACLLATO TG LEAETNG £lval KOBOPIGTIKNG onuaciog Yo TV
€PELVOL KO TNV KOTavon o g ynpavong 6tov avlpomo kadmg Kot TNV avVILETOTIoN
GLVOOMV VOO LAT®V OTMG 0 KAPKIVOG, To KOPOLOYYELOKA VOGTLLOTOL KOl Ol
VEVPOEKPVMOTIKEG ACOEVELEG, e OTOXEVUEVES Kol EEATOUIKEVUEVEG TAEOV BEPATEVTIKES
napePacelc.

INo mepiocoTEPEC TANPOPOPIES EMIKOIVMVIOTE LIE TOV:
Ap. Nektapro Tapepvapaxn
AevBovtr| Epguvav, (2810-391066; tavernarakis@imbb.forth.gr)

Zyetikd links:

http://www.imbb.forth.er/worms/

http://www.nature.com/nature/

AvT0 TO dehTio TOMOV givan o€ gumapyxo péxpt Tig 18:00 @pa Aovdivov (20:00 opa
EMAadag, 13:00 @pa Néag Yopkng), tnv Tetdptn, 7 Oxtmppiov 2009.
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IMBB researchers reveal a novel mechanism regulating metabolism
and ageing

Research at the Institute of Molecular Biology and Biotechnology, published
today in the international scientific journal Nature, reveals a novel molecular
mechanism that regulates cellular metabolism and ageing.

Ageing and senescence are complex processes that dramatically impact human
health and society. Although ageing is a fundamental biological phenomenon and is
experienced by the vast majority of living organisms, it remains poorly understood.
Which molecular mechanisms are responsible for cellular and organismal ageing and
senescence? How are these mechanisms regulated? Elucidation of the basic molecular
mechanisms underlying the progressive decline in cellular function that accompanies
ageing and eventually leads to senescence will have an immediate impact on the design
of novel interventions that could reduce or delay age-related deterioration in humans.

By using the simple nematode worm Caenorhabditis elegans, IMBB researchers
Marta Artal-Sanz and Nektarios Tavernarakis, have discovered a previously unknown
link between mitochondria, cellular metabolism and ageing.

With their study, the IMBB researchers demonstrate that two specific
mitochondrial proteins, called prohibitins, promote longevity by modulating
mitochondrial function and fat metabolism in the nematode Caenorhabditis elegans.
Prohibitins are ubiquitous, evolutionarily conserved proteins, which form a ring-like
complex at the inner membrane of mitochondria, the energy-generating organelles in
cells. Mitochondrial dysfunction underlies numerous severe human disorders, such as
several types of cancer, type-2 diabetes, neurodegenerative disorders (Parkinson's
disease, Alzheimer's disease, others), various myopathies, stroke, etc. Key organs and
tissues, such as muscles, nerves and the brain, heart and liver, among others, may be
affected, eventually causing multiple organ failure and death.

The investigators at IMBB have found that loss of the mitochondrial prohibitin
complex influences ageing in sharply opposing ways: shortening lifespan under normal
conditions, while significantly extending lifespan under stress, low insulin signalling or
dietary restriction. The mitochondrial prohibitin complex promotes longevity by
regulating fat metabolism. The opposing effects of prohibitin depletion on longevity
indicate that specific cellular mechanisms may differentially regulate ageing, depending
on extrinsic or intrinsic signals. Integration of such diverse signalling inputs is required
for the fine-tuning of cellular metabolism towards maximal survival, which is the
molecular basis of longevity. Artal-Sanz and Tavernarakis have found that the
paradoxical, apparently conflicting, consequences of prohibitin deficiency on ageing are
a result of the differential influence of prohibitin on cellular metabolism and energy
production by mitochondria during ageing, under different conditions.



The IMBB researchers propose that prohibitin normally promotes longevity by acting as
a brake on the worm’s energy supply — moderating fat use and energy production. But

under adverse external conditions, such as limited nutrient availability, energy demands

outstrip supply and life lasts longer without such a ‘brake’.

Given that basic metabolism and mitochondrial function in higher organisms,
including humans are remarkably similar to those in the nematode, it is highly likely
that these processes influence ageing via the same mechanisms in these organisms.

The novel findings reported by IMBB investigators highlight the complexities
and intricacies of the ageing process by showing that specific interventions or
manipulations may result in entirely different and even opposite outcomes in different
individuals, depending on extrinsic or intrinsic factors.

Therefore, the conclusions of the study are highly relevant to ageing research in
humans and to the successful development of novel, targeted and personalized
therapeutics towards battling numerous devastating, age-associated pathologies such as
cancer, cardiovascular and neurodegenerative disorders.

For more information please contact:
Dr. Nektarios Tavernarakis
Research Director, (+30-2810-391066; tavernarakis@imbb.forth.gr)

Relevant links:

http://www.imbb.forth.gr/worms/

http://www.nature.com/nature/

This press release is embargoed until 18:00 London time (20:00 Greece time, 13:00
US Eastern Time), on Wednesday, 7 October 2009.



