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IMBB researchers reveal mechanisms underlying neurodegeneration

Research carried out at the Institute of Molecular Biology and Biotechnology (IMBB;
Foundation for Research and Technology, Crete, Greece), part of which is published in the
international scientific journal Nature today, revealed one of the central biochemical mechanisms

responsible for degeneration of nerve cells.

Neurodegenerative disorders such as amyotrophic lateral sclerosis, the diseases Alzheimer’s,
Batten, Huntington’s, Parkinson’s and many more, rank among the most debilitating and ultimately
fatal human pathological conditions. A common denominator among various neurodegenerative
conditions is the progressive or massive loss of nerve cells, which precipitates dramatic reduction of
physical and mental capabilities, and frequently leads to inexorable death. Similar phenomena are
also observed during stroke following ischemic episodes, in epilepsy, and in severe cases of drug

abuse and intoxication.

In all above instances neurons undergo a process termed necrosis or necrotic cell death.
Despite the involvement of this type of cell death in numerous devastating pathological conditions,
there is a large gap in our understanding of the basic cellular and molecular mechanisms that
transpire during necrosis. This lack of basic knowledge is in part responsible for the relatively
disappointing progress towards the development of truly effective methodologies to battle
neurodegenerative disorders and related conditions. Therefore, deciphering the biochemistry of
necrosis is of critical importance, and a significant step in our efforts to achieve the goal of

countering neurodegeneration.

By using the simple nematode worm Caenorhabditis elegans, two IMBB researchers, Dr.
Nektarios Tavernarakis and Dr. Popi Syntichaki have identified two classes of genes that are

required for the execution of necrotic cell death. Each of the two groups of genes encodes specific



proteolytic enzymes. Under normal conditions, such proteases participate in the regulated
degradation of specific cellular proteins, thus mediating their recycling, and also acting as important
modulators of cellular and biochemical processes. Based on their results Tavernarakis and
Syntichaki propose that these, otherwise benign enzymes, turn rogue under certain pathological
conditions and wreck havoc inside the cell by frenziedly and indiscriminately degrading essential

cellular proteins, inducing acute cell death.

The characterization of the mechanism underlying necrosis described above is of great
significance since specific enzymatic activities are directly implicated in neurodegenerative cell
death. By providing novel insight into the biochemical events that transpire during
neurodegeneration, these findings should facilitate innovative intervention strategies, aimed at
ameliorating or even blocking cell death. For example, it is conceivable that protease inhibitors are
likely to have neuroprotective effects. In fact, the IMBB researchers have shown that this is indeed

the case for Caenorhabditis elegans neurons, in vivo.

It should be noted that the award of this year’s Nobel prize in Physiology or Medicine to
three researchers (Sydney Brenner, Robert Horvitz kot John Sulston), who pioneered studies in
Caenorhabditis elegans, underlines the prowess of this animal model in exploring mechanisms of
development and cell death.

For more information please contact:

Dr. Nektarios Tavernarakis, Principal Investigator (tavernarakis@imbb.forth.gr)
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Epgovntég Tov Ivetitovtov Mopuokig Bloloyiag & Brotgyvoroyiog tov ITE avakaivmtovv
VEOUG UNYAVIGHOVS VIEVOVVOVS Y10, TNV VEKPMOT] VEVPIKAV KVTTAPOV

[Ipoéopatn épevva g epeuvnTikng opddag tov Nektdprov TaPepvapdkn, oto Ivetitovto
Mopraxng Broloyiog kot Bloteyvoloyiog tov ITE, ta aroteAéopato g omoiag dnUocievovtal on
onuepwvn ékdoon tov Nature, evoc amd ta mo ykvpa debvi emoTNUOVIKA TEPLOOKE, 01 YNOE
OTNV ATOKAALYT EVOC 0O TOVG KEVIPIKOVG UNYOVIGLOVG EKQPUAIGHLOD Kol KATAGTPOPNG TV

VEVPIKDOV KVTTAPOV.

O1 ekpuMoTiKég ac0EVELES TOV VELPLKOD GUGTNIOTOG OTIMG 1| GKANPLVOT) KATE TAAKAS, O
acBéveleg Alzheimer’s, Batten, Huntington’s, Parkinson’s kot moAAég dAdec, elvar amd T1g o
Opapatikéc TaBoAoYIKEG KATAGTACELS GTOV AVOP®TO, 01 0TTOiEg £XOVV GLYVA HOPOio KOTAANED.
Kowo yapakmptotikd OA®mV TV VEVPOEKPVAMGTIKGOV 0GOEVELDV Elval N TPOOSEVLTIKN GALE KoL M
Pk andAE KOTTEAP®V TOV VELPIKOD GLGTILOTOG T 0Toio OTwg gival YVooT0, o€ avtiBeon pe
Ao €10M KVTTApP®V, €lvarl 6VcKOAO ®¢ advvaTo va avarAnpmbovv. H ektetapévn avtn anmdAeio
oonyel og BeapatiK Hel®oT TOV COUOTIKAOV KOl VONTIKOV AEITOVPYLOV TOV OTOUOV Kol TEAMKO GTO
Bavaro. [Tapopola PavOpEVH KATAGTPOPNG TOV VELPIKDOV KLTTAP®VY IE OVAAOYES 0OVVIPESG
GUVETELES TAPOTNPOVVTIOL EMICNG GE TEPUTTAOCELS IOYOLUKDV EYKEPUMK®V ENEGOJIMV, EMANYING

KaBdg Kol KaTAypnong ToSIK®V 1} VEPKOTIKMOY OVGLDV.

& OAEG TIC TOPATAV® TEPITTMOELS TO VEVPIKA KOTTOPA KOTAGTPEPOVTOL [IE L0l SLOOIKAGTN
oV OVOUALETOL VEKPWOOT 1 VEKPOTIKOS KLTTOPIKOS Bdvatog. [Tapodlo mov avtdg o TOTOG
KLTTOPKOD BavaTov eumAéketol oe coPapdtato tpofAnpota vysiog Tov dev mepropilovtar povéyo
OTIG VELPOEKPLAIOTIKEG aioBéveteg, ehdyiota otoryeia lval YvooTd oxeTikd pe Toug factkoie
HOPLOKOVE UMY OVIGHOUE oL givart vievbuvor YU avtov. H ehmng katavonon tov
KUTTOPIKOV/LOPLOK®V SLOSIKACIHV TOV 031 YOUV GT1 VEKPMOOT) OEV £XEL EMTPEYEL UEYPL CNLEPA TNV
OTOTEAEGOTIKT] OVTILETMOTIOT KOULAG VEVPOEKPVAGTIKTG TAOOAOYIKNG KATAGTAONG, TAPHL TNV

adpeiofntn cofapdtntd ToVG. ETopévms, 1 amokdAvyn Kot 1 LEAET TOV UNYXAVICU®Y TOL



VEKPOTIKOV KLTTaPKOL Bavdtov givar kabopiotikng onposciog yio tnv avdmtuén pedddwv
TPOANYNG Kot Bepameiag TOG0 TMV VELPOEKPLMOTIKMOV 0cBeVEIDY OGO Kol GALDV TABOAOYIKOV

KATOOTAGEWDY TOV £(OVV GAV ATOTEAEGLLO TV TPOOOEVTIKT] VEKPMGT| VELPIKAOV KVTTAP®V.

Ot epeuvntéc Nektdprog TaPepvapdkng kon [T6mn Zuvtuydkmn xpnoYLOTOIOVTOS O
epapoTikd cvotnua tov opyavioud Caenorhabditis elegans kotdeepav va amouovdcovy Kot va
yopaktnpicovv 600 opddes yovidiov Ta omoia mailovv onUAVTIKO pOAO GTO VEKPOTIKO KLTTOPIKO
Bavato. Ta yovidia g kabepds amd Tig 600 avTég opddeg sivar veHBvva yio TV TapoywYN
eEeldkevpévov evibpmv, Tta ortoia eival yvootd og tpwtedoss. Ot tpwtedoeg avTég, KAT® amd
(PLGLOAOYIKEG CLVONKEG AMOIKOOOUOVV LE OTTOAVTO EAEYYOUEVO TPOTO GLYKEKPIUEVOLS TOTOVG
TPOTEIVAV TOL KLTTAPOV GLVIEADVTOS £TGL GTNV OVOKVKAMGT TOLG ALY KOl GTNV OLLOIOGTOTIKY
PUOLIOT TOAADY KVTTAPIKAOV Kot Bloynuikadv dtepyaciav. [Ipoxeitar cuvendg yio oyt pévo
axivovva aArd ko aroapaitnto popla, To omoio OGS KAt and Taboroyikég cuvOnkeg dpovv
aveEELEYKTO, ATOTKOOOUMVTOS POCIKEC TPOTEIVEG TOL KVLTTAPOL, YEYOVOG TOV TEAMK(A 00N YEL GTNV

AVOTOPEVKTN VEKPMOGT] TOL.

H amoxdioym tov unyavicpod avtod givor eEpeTiKE GNUAVTIKY), 0@OoD Yo TPMTN GOPd
EVOYOTTO10VVTOL GUYKEKPLUEVA YOVIOL Y10 TO VEKPOTIKO KLTTOPIKSO Bdvarto. Katt této10 emtpénet
TAEOV TNV QUEST] AVATTUEN TPOANTTIKMV Kol BEpATEVTIK®V HeBOOWV e OKOTO TNV AVTIILETOTION
TOV TOPATAVEO VEVPOEKPVAIGTIKMOV 00OEVEIDV Kot melcodimv. ['a mapddetrypa, avacToreic TG
Opdong TV GLYKEKPIUEVOV TPOTEACOV OVOUEVETOL VO £XOVV TPOGTATEVTIKT OPAGCT] OE TEPIMTMOCELS
IOY UKDV EYKEPOUAIKAOV ETEIGOIMV KOl KANPOVOLUK®V VEVPOEKPVMOTIK®OV acBeveldv. Ot
epeuvntéc Tov Ivotitovtov Moprakng Brodoyiag kat Bloteyvoroyiog £xovv o1 0eilet 0Tt TéTo1Eg

OTPATNYIKES £ivol VTS OMOTEAEGLATIKEG GE AMAOVGTEPOVS OPYUVIGHOVG.

A&ilel va onuelwbet 0TL 1 Epguva TparyLaTOTOM|ONKE YPNOLUOTOIDVTOC, Y10 TPMTN POPL
otV EAAGSa, o vnuatddeg okovinkt Caenorhabditis elegans w¢ mepapotikd vako. Evdektikd
OTOLYEL0 TOV HLOVASIKAOV SLVATOTITOV TOV OPYUVIGHOD auTOD Yo TN HEAETN PLOAOYIKOV
eowvopévev gtvar 6Tt o eetvo BpaPeio Noumel ducloroyiag kot latpikng amoveundnke tpv and
pepikéc efoopades oe tpetg epevvntéc (Sydney Brenner, Robert Horvitz kot John Sulston), yia tig
TPOTOTOPLUKEG LEAETEG TOVG YPNCLLOTOIDVTAG OTOKAEIGTIKA TOV OPYOVIGHO GVTO, GYETIKA LLE TOVG

UNYOVIGLOUS avamTTLENG Kot KuTTaptkov Bavdrtov.
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