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Research at the Institute of Molecular Biology and Biotechnology reveals similarities in
the development of insect and vertebrate body segments

Work by researchers at the Institute of Molecular Biology and Biotechnology (IMBB) in
Greece, whose results are published today in the journal Science, reveals that the repeated parts
of animal bodies — for example the vertebrae in our spine — are generated by a similar
mechanism not only among vertebrates (fish, birds, mammals, etc.) but also in our more distant
relatives, the insects.

All living organisms - humans, other animals, plants, microbes - are related to one another: they
descend from common ancestors that lived hundreds of million years ago. They all share a
common history that is evident in the structure of their genes and the functions of their cells.
Apart from these similarities there are also important differences, mechanisms that have taken
different evolutionary paths, explaining the differences that one easily observes when
comparing plants, fungi and animals, or an insect, a fish and a mouse.

The vertebrae and the ribs of humans and other animals are perhaps the clearest indication that
the body of vertebrates is made from repeated units, called somites. The somites form
sequentially from head to tail as the embryo grows (in humans this occurs approximately 3
weeks after conception), by a mechanism that involves successive pulses of expression of
specific regulatory genes. The mechanism is referred to as the 'segmentation clock'. The
Development and Evolution team at IMBB, led by Dr Michalis Averof, developed new imaging
techniques that enabled it to study the same process in insects, using a beetle as an experimental
organism. Insects do not have vertebrae, but their body is composed of segments that form
sequentially in the embryo. The team found that, similar to vertebrates, the formation of insect
segments is accompanied by pulses of gene expression. We still do not know whether this
similarity is due to our common origins with insects — i.e. whether this mechanism already
existed in our common ancestors — or whether it reflects a similar mechanism that was invented
independently in the insect and vertebrate lineages. Whatever the evolutionary origin of the
mechanism, this work highlights the profound similarities that underlie development in diverse
animals, and contributes to a better understanding of these mechanisms using a new
experimental model.

The research was conducted at IMBB, in Heraklion (Crete), by Andres Sarrazin, Andrew Peel
and Michalis Averof. It was funded by the European Union FP6 programmes Marie Curie
'CELLIMAGE' and 'ZOONET".

Further information:

Michalis Averof (averof(@imbb.forth)
http://www.imbb.forth.gr/people/averof/
http://www.sciencemag.org/content/early/2012/03/07/science. 1218256
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"Epevva 610 Ivetitovto Moproxilg Bloroyiag kv Broteyvoroyiog tov ITE amokaivmrer
ONUOVTIKES AVALOYIES GTOVG PNYAVIGROVS AVATTUENS EVTON®VY KOl GTOVOVAOTAOV

[Ipdoeatn épevva oto Ivatitovto Mopraknig Blodoyiag kot Broteyvoloyiag (IMBB) tov ITE, ta
OTOTEAECUATO, TNG OTOlag OMUOCIEVOVTOL GNUEPO OTO EMCTNUOVIKO TePlodikd  Science,
OTOKOAOTTTEL OTL TO EMAVOAAUPOVOLEVO HEPT TOV CAOUATOS HOG — T.Y. Ol CTOVOLAOL OTN|
OTOVOVAIKT| oG GTHAT — oynuatilovTol pe mapoUoto unyoavicud oyl Lovo 6T GIovOLAMTH (Mo
(6nog yaplo, v, OnAacTtikd KAT.), 0AAG KOl GE OTOUOKPLGUEVOVG GLYYEVEIC UG, OTO
EVTOLLOL.

Olot ot {wvtavol opyaviopol — ot dvBpwmot, ta vwoAouta (da, Ta PLTA, To HKPOPla — elvar
oLYYeVElG HETOED TOLG: TPOEPYOVTOL GO KOWOVG TPOYOvovg, mov élncav mpv amd ToALd
gKoToppdpla xpovia. Avtoil ot 1000 SLPOPETIKOL OpyavIGHOl polpalovTal Lo KO 1otopio
mov eaiveron o EekdBapa otn doprn TV Yovidimv Kot 6Ty KutTaptkn Asttovpyio. [TEpa dpwmg
oo TIG OUOLOTNTEC, VTAPYOLV KOl OLOPOPES, ONAGOT UNYOVIGUOL TTOL THPOV OLoPOPETIKOVS
g€eMKTIKODC OPOLOLE KOl TTOL EENYOLV TIG SLOPOPES TOV EVKOAN TOPATNPEL KUVELG AVAUESH GTO,
QVTA, 6TOVG POKNTEG KOt 6T0L (DA, AVAUESH GE £vOL EVTOLO, £Va WAL KL £VALV TOVTIKO.

Ot 6m6VOLAOL KOl Ol TAELPEG TTOV GLUVAVTANE GTOVG avOpdToVg Kol o€ dAdo (Do omoTEAODY
fowg v mo Eexdbopn EvoelEn OTL TO COUN TOV GTOVOLAOTOV (O®V QTIAYXVETAL KOTO TN
dugpkela G euPpvoyéveong amd emavaiapfoavopeve pépn, mov ovopdloviar copiteg. Ot
couiteg oynuotilovror dadoykd amd T0 KEQIA TPOg TNV ovpd KaBADS T0 EUPPLO HEYOADVEL
(otov GvBpomo avtd yivetar mepimov 3 gfdonddeg petd ) cOAANYN), UE EVOL UNYOVIGUO TOL
PBoaciletar oe dradoyKOVC TOAUOVG EKQPOCTIS CLYKEKPWEVOV puOuoTikdv yovidiov. H
gpeuVNTIKN opdda Avantuéng kot EEEMENC tov IMBB, pe emkepaing tov Ap Miydin ABEpwo,
avETTUEE VEEG TEYVIKEC OMEIKOVIONG TTOL TNG EMETPEYAY VO LEAETNOEL TNV 1010 Slodikacio 6Ta
£VTOUO, YPTOLUOTOIDVTAG MG TEWPAUATIKO LOVTELO TO okabdpl. To oo TV EVIOU®Y, oV Kol
dgv €yel omovdVAOLS, omoTeAElTOL KL 0VTO amd emavolapufavopeva puépn mov oynuotilovron
Sdradoywcd oto éuppvo. H épgvva g opddag amokdioye 611, Tapdpola pe TG SLUdIKAGIEG TOV
&yovv mapotnpnbei otov GvOpomo Kol Ge GAAN OTOVOLAMTA, €TGL KOl OTO EVIOUO O
GYNUOATIGUOG TOV GOMOTOS GLVOIEVETOL OO YAPOUKTNPIGTIKOVS TOALOVS YOVIOLOKNG EKOPACTS.
Agv yvopiloope akdpo ov oty 1 OpoOTNTA OPEIAETOL GTNV KOWY| TPOEAELGN LOG LE TO
évtoua, av onNAadn O UNYOVIGUOG OVTOG LIAPYE MON OTOVG KOWOVG UG TPOYOVOLS, N oV
TPOKELTOL Y10, €VOV TOPOUOI0 UNYOVIGUO 7oV avakoAveinke aveEdpmta oty eEEMKTIKN
TOpElD. TOV EVIOU®MV KOl TOV CTOVOLAMTAOV. AveEaptnto and tnv EEMKTIKN TPOEAELGT TOV
UNYOVIGUOD, TO OMOTEAEGUATO TG EPEVVNTIKNG opddag Tov IMBB  avadelkvoovuy Toug Kotvong
UNYOVICUOVE avamTuéng mov pog ovuvoéovv ue ta vmorowma (do, kot cuppdilovv oty
KOADTEPT] KOTOVONGT] AVTMV TOV UNYOVICUAOV XPTCLLOTOIDVTAS VEQ TEPAUOTIKE LOVTELQ.

H épevva éywve oto IMBB, oto Hpdiciero Kpnng, amd toug Andres Sarrazin, Andrew Peel ko
Muddn APépwe. Xpnuatodombnke amd to gpgvvntikd Tpoypaupata e Evporaiknig Evoon
FP6 Marie Curie 'CELLIMAGE' kat 'ZOONET".
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