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IMBB researchers uncover a universal and potent protective mechanism against

neuronal necrosis.

Research at the Institute of Molecular Biology and Biotechnology, published
today in the premier international scientific journal Nature, reveals a novel molecular
mechanism that strongly and generally defends against necrotic cell death triggered by

extreme temperature and multiple other insults.

In recent years, intensification of heat waves because of the climate change has
caused a surge of heat stroke fatalities throughout the globe (more than 70,000 deaths
during the 2003 heat wave, in Europe alone). During heat stroke, core body temperature
in excess of 40°C elicits widespread cell death and consequent multi-organ failure that
is often fatal. The nervous system is particularly vulnerable and heat stroke survivors
commonly suffer permanent neurological damage. Although heat-related pathologies
such as heat stroke are estimated to soon become one of most serious causes of
mortality, the cellular and molecular mechanisms responsible for the direct cytotoxicity

of heat are not well-understood.

A complex interplay between acute physiological alterations, inflammatory and
coagulation responses underlies the pathophysiology of heat stroke. The common
denominator and trigger of these events is the direct cytotoxicity of heat. Despite the
severity and the increasing health risks associated with heat-inflicted damage, the
cellular and molecular mechanisms responsible for the cytotoxicity of heat are not well-
understood. This is partly due to the lack of appropriate models, where the direct effects
of heat on cell function and survival can be studied at the organismal level, away from

secondary physiological and inflammatory responses.



To overcome these obstacles and to tackle the molecular basis of heat
cytotoxicity, IMBB researchers Dr. Nikos Kourtis and Dr. Vassiliki Nikoletopoulou,
headed by Prof. Nektarios Tavernarakis, have established a model of heat stroke in
the simple nematode worm Caenorhabditis elegans. This model faithfully recapitulates
cellular pathology following heat stroke in mammals, indicating its potential clinical
relevance. The IMBB researchers utilized this model to obtain significant, new insights
relevant to the mechanisms that mediate heat cytotoxicity. Exposure of nematodes to
extreme temperature causes extensive necrotic cell death, simulating cases of heat
stroke in humans. While searching for protective mechanisms against this type of death,
they discovered that pre-emptive activation of the highly conserved heat shock response
pathway had a strong protective effect against necrosis. This pathway converges on a
specific subcellular organelle, the Golgi apparatus, to preserve its function as a calcium
storage and homeostasis compartment, under conditions of extreme stress. It is the first

time that this organelle is directly implicated in necrosis.

Importantly, IMBB researchers found that this strong protective mechanism both
ubiquitous and universal. In addition to nematode, mammalian neurons are also shielded
against necrotic death triggered by hyperthermia. Moreover, activation of the heat shock
response generally and potently suppresses necrosis inflicted by diverse insults,
unrelated to heat, such as hypoxia and excitotoxicity prevalent in stroke, and protein
aggregation, implicated in neurodegenerative disorders, such as Parkinson’s and

Alzheimer’s disease.

The novel findings reported by IMBB investigators reveal new players in the
process of necrotic cell death and highlight the protective effect of an endogenous stress
response pathway with the capacity to defend against heat cytotoxicity and multiple
other necrotic insults. Such information could be effectively utilized towards identifying
candidate common intervention targets, in an effort to battle the contemporary and
increasingly prevalent heat stroke hazard, as well as other pathological conditions

involving necrosis in humans.
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Ivetitovto Mopraxig Broroyiog & Broteyvoroyiag

Topopa Teyvoroyiog & 'Epguvag

AEATIO TYHIOY

Hpaxiero, 12 Xemrepppiov 2012

Epgovntég Tov IveTitovtov Moprokng Brorkoyiag & Broteyvoroyiag Tov Idpdpatog
Teyvohroyiac & "Epguvac amokalOTToUV £Vo 16YVP0 KoL YEVIKO Py ovicpo

TPOCTUGIOS KATA TOV EKPUAIGHOV VEVPIKAV KVTTAPOV.

[Ipoécpatn £pevva oo Ivotitovto Moprokrg Bliodoyiag & Bioteyvoloyiag
(IMBB) tov I8pOuartog Teyvoroyiag & ‘Epevvac (ITE), ta amotedéopoto tg omoiog
dnpocievovtor onpepa oto Nature, éva ond ta mo £ykvpa debvn emoTnUOVIKA
TEPLOOIKA, 00N YNCE GE KAADTEPT KOTAVONON TG KVTTAPIKTG VEKPMOOTG KOl GTNV
amoKAAVY™ EVOC 15YLPOV TPOGTATELTIKOD UNYAVIGHOD EVAVTIO GTNV KATOGTPOPT|
VEVPIKAOV KLTTAPWV OV TpoKaAgiton amd Oepponinéia, eyKe@aiikd eneicodo,

VEVPOEKPVMOTIKEG A0OEVEIEG KOl BALOVG TTAPAYOVTEG CTPEC.

Ta tedevtaia xpovia, N KAUATIKY oAday] £xEL 00NYNGEL GTNV OWOENGT TOV
KUHATOV KOOVGoOVa Kot ToV Bavatov Aoyw Bepponinéiog o maykOGo eninedo.
Agkdoeg avBpomor tébavay amd Beppominéio to eeTvo Karoxaipt otig Hvopéveg
[ToMreieg kKo v amd 70.000 dropa méBavav otnv Evpdnn to kaioxaipt tov 2003,
éva amd Ta Beppodtepa OA®V TV enoydv. Katd ™ Bepponinéia, n Oeppoxpacio tov
ocmpatog Eemepva tovg 40°C, akolovdei koTdppevotn Tg Aettovpyiag Tmv 0pyavmy Tov
ompatog kot teMkd Bavartog. To vevpikd chotnua eivor W1aiTEPA EVAAMTO GTIG VYNAEG
Beppokpacieg kKot dtopa mov enPiodvovy and enelcdola Bepponinéiog cuviBwg Pépovv
puovipeg vevporoykég PAdPes. Iaporo mov o1 maBoroyikés KATAGTACELS TOL
TPOKAAOVVTOL ATt VITEPHEPLUIO GUVTOUO OVOLLEVETOL VO ATTOTEAECOVV Ll OTTO TIG KUPLES
a1tieg OvnooTNTaG, 01 KLTTAPIKOT Kot Loplokol unyavicpol tov evfvvovrot yio v

KLTTOPOTOEIKOTNTA TNG £KBEONG G€ LYNAN Bepokpacia, dev elval aKOUO KOTOVONTOL.

Ot gpevvntéc tov IMBB Ap. Nikog Kovptng kot Ap. Baciikn

NwoAetomovrov, e emikepoaing tov Ap. Nektdpro Tapepvaparn, dSnuodpyncav Kot



peiétnoay melpapotikd poviéda Oeppominéiog oto vnuatdon C. elegans. Zoupwvo pe
TO OMOTEAEGLLOTOL TOV EPELVNTAV, EKOECT] TOV VNUATOSOVG GE aKpaieg Bepprokpacieg
cuvinkov Bepuominéiog, Tpokarel vekpmOTIKO KLTTOPIKO BdvaTo, OTMG AKPPOS Kot
otov avOpmmo. Ot epguvnTéC avalnTOVTAG GTN GLVEXELN TPOGTOTEVTIKOVG UNYOUVIGLOVG
EVAVTLOL GTNV VEKP®GT], OTTOKAALY OV OTL 1] EVEPYOTOINGT EVOG KEVIPIKOV KVTTOPIKOV
UNYOVIGHOD OTOKPIoNG GE GTPEG EXEL IGYXVPA TPOSTUTEVTIKO pOA0. O uMyovIGHOg avTdG,
YVOOTOG OC LOVOTATL AmOKPIoNG o€ Bepuikd otpeg, Ppébnie Tt suuPdiet kabopioTikd
01N TPOoTOCia EVOC KLTTAPIKOL 0pyavidiov (tng cvokevnic Golgi), to omoio £yet Kaiplo

poOLo ot PpLOUICT TG OPOLOGTOCTG AGPEGTION TOV KLTTAPOV.

Eivar n mpdtn @opd mov eUmAEKETOL TO OpYaVISlo Kot 0 UNyaviouog avTdc 6TV
KutTapikn vékpoon. Efvat onpovtikd 6t o mpostatentikds autdg unyovicog, 6mmg
anéder&av ol epevvntéc Tov IMBB, givon e€ghktikd cuvinpnpévog Kabdg TpoosTaTeDEL
1oYLPA KoL VELPOVEG INALOCTIKOV 0md vekpOTKO Bdvato PeTd amd EkBeomn oe aKpaieg
Oeppoxpacies. EmmAéov, mpoKettal yia yeVIKO TPOGTUTEVTIKO UNXAVIGHO, O 0Ttolog givat
eEAPETIKA OMTOTELECUOTIKOG KOTA TNG VEKPMONG GE LOVTELDN avOpOTIVOV 060vELDY
ommg 1 vooog Parkinson kot o veupoek@LAoUOG ToV Ttpokaleital og TaHOAOYIKEG

KATOOTAGELS OTMG EYKEPAUAKE ETEGOAL 1) VTLOE L.

Ta amoteAéopato TG EPELVAG TOV ONUOGIEVETOL CNUEPX, EKTOC OO TNV
KOADTEPT KOTAVON O TOV UNYOVIGUAOV eMPBImoNng KAT® amd GTPES, AMOKAADTTOLY £Val
V€0, 1GYVPA TPOGTATEVLTIKO POLO EVOG EVOOYEVODS LOPLOKOD LLOVOTTATION EVAVTLO GTNV
VEKPp®ON. YO KAVOVIKES GUVONKES, 0 UNYOVIGHOG avTtdg Bpioketal og AavOdvovoa
KOTAoTOOT Ko gvepyomoteitanl and otpec. H kaBolukodtnta Ko 1 anoteAecuaTikOTNTO
TOV TOV OVAYOLV GE CUAVTIKO GTOYO TNV TPOSTADELD AVATTUENG GTPAUTYIKAOV
OVTILETOMIONG COPOPAOV TABOAOYIKOV KOTAGTAGE®MV £KTOG amtd TNV Bepponinéio. [a
TOPAOELYLLOL, GTOYEVUEVEG QPOUPLOKEVTIKEG TOPEUPACELG EVEPYOTOINGNS TOV UNYOVIGHLOD
OVOUEVETOL VO, EXOVV TPOCTATEVTIKN OPAGCT] OE TEPIMTMCELS IGYOUIKDV EYKEPOAMKDV
EMELGOOIMV KOl KANPOVOLUK®DY VELPOEKPLMOTIK®OV 0GOEVEIDV e EAAYIOTES
napevépyetes. Ot gpeuvntég tov IMBB €youv 0m deiéet 0Tt Tétoteg otpatnykég sivat

OVTOG OMOTEAEGLOTIKES GE TEIPOUOATIKA LOVTEAL VOPOTIVOV 0GOEVELDV.
[Ma mep1ocdTepec MANPOPOPIES EMKOIVOVIOTE LLE TOV:
Ap. Nektapro Tapepvapakn, Arevbovt Epguvav
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