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NEPIAHWH

H avayevvnTikn 1aTPIKN avoiyel hia véa €TToxr oTn BepatreuTikn. MpodkeiTal yia éva ato Ta
ONUAVTIKOTEPA BEpaTa Tou 21 ailva OToV TOPER TNG UYEIOG Kal PAEPTAPE! UE TO OVEIPO
TTOU €ixe TTavTa o0 AvBpwTrog yia aBavaoia. AIdQopeg OTPATNYIKEG £XOUV OPAMNATIOTEN Kal
ETTNPEACTEl ATd TNV TTPOCQATN TTPO0O0 TTOU ONUEIWONKE OTAa EUPRPUIKA Kal evAAIKO
BAaoTIkKG KUTTApPA. EVw O TTPWTES TTPOCEYYIOEIS apopoucav TV avolkodounon Twv I0TWV
ECWTEPIKA TOU OPYaVIOUOU TIPIV T METAQUTEUON TOU cyber-opyaviopou, oruepa n Tmo
ONUOIAAG €ival n avaoUoTaon ToU dIAQOPETIKOU KUTTAPIKOU TTANBUCHOU TTOU TTPOEPXETA
KUpiwg atrd peTapooxeuon PAACTIKWY KUTTApwv. O OKOTTOG TNG TTapoucas £pyacoiag
atroTeAei éva TTpwTapXIKO oTddIo Tou @IAGdoEou épyou “Promethissue”(Pr. L. Casteilla,
P.Degong, F Plouraboue,2013), yia Tnv KaAUTEPN Katavonon TNG avay&évvnong Twv 1I0TWV
e€eTaoviag apylkd TO OYXAUA Twv oudadwv Tou oxnuaTtiouv Ta  AITTOKUTTAPQ,
AVOQEPOUEVEG Kal WG AoBia. To £pyo €xel wg OKOTTO TNV avATITUEN PIAG OAOKANPWHEVOU
AeIToupyikoU  povtéAou oTpatnyikAg Trou PBacileTal O  €UPECTIKEG OCUUTTEPIPOPES
XPNOIMOTIOIWVTAG  OTTPOCOIOPIOTA  APXIKA  XAPOKTNEIOTIKA KAl TTOPAAEITTOVTIOG  TnV
QPXITEKTOVIKI] TWV MOPIOKWY UNXAVIOUWYV. To HovTéAo autd uttooTnpieTal ammd ex- Kal in-
VIVO TTEIPAPATA XPNOIMOTTOIWVTAG ONUOPIAEIC KAl TTPONYMUEVEG TEXVOAOYIEG ATTEIKOVIONG
KaBWwG Kal QavTiOTOIXEG TeEXVIKEG emecepyaoiag €kovag. O  TeANKOG OTOXOG Tou
“‘Promethlssue” ¢€ival va TTpo@EPEl MIA  ONUAVTIKA  avoKAAUWn OTnV  avayévvnon
TTOAUTTAOKWYV opydvwyv oTa eviAIKa OnAacTiIK& TTOU TTPOKOAEITaI PEOW TNG AUTO-
opyoavwuévng €vOoyevoug avayévvnon 10Twv. Oa digpeuvnBei o TPOTTOG TTPOKANCNG
METABaONG aTrd Tnv €VvAAIKN @Acn O QUTAV TNG avayévvnong, n otroia Bewpeital OTI
eENEyXETAl QTG €vav  MIKPO  aplBud  BIOAOYIKWY  TTOPAYOVTWY TTOU  TTPETTEl VA
ATTOCaPNVIOTOUV Kal va KaBopIioTouv. MNa TNV KATAKTNon auToUu TOU TEAIKOU OTOXOU TTPETTEI
TTPWTA VA KATOKTNOOUV AAAOI JIKPOTEPOI LEKIVWOVTAG ATTO TNV KATtavonon TnG avayEvvnong
TOoU ANITTwdnN 10TOU.

To Aitrog gival évag atrd Toug Aiyoug avayevvnTIKOUG I0TOUG OTa VAAIKO ONAAOTIKG. AKOUN
Kal av ol NITTwdeIg dIapBpwTIKEG PETAPBOAEG KAl TA CUOTATIKA TWV AITTOKUTTAPWY OeV €ival
eUpEwg O100edOoPEVA, EXEl ATTODEIXTEI OTI TA AITTOKUTTOPA CUYKEVTPWVOVTAI O€ OUAdESG oav
TOQUTTIA aTTd OTAQUAIO TTOU aTToTEAOUV Ta «AoBia». AuTéC ol opddec Ba uttooTOUV
ONMAvTIKEG avadlaTAgelg KAaTd TIG aAAayEG TwWV ANITTWOWV 10TWV, OAAG KATI TETOIO OEV EXEI
TapatnenBei Toté dueca amod in-vivo atreikévion. AuTO TO Kevo £pxETal va KOAUWEN N
TTOPOUCA €PYAsia, OKOTTOG TNG OTToiag €ival n UAOTTOINON €QOpPUOYWY KatdTunong 3D
EIKOVWV QOTTO  MIKPOOKOTTIO 2¢wToviwv. 1 autd 10 AOyo pia oeipd atmod  TEXVIKEG
ETTECEPYQOIag €IKOVAG, OTTWG QIATpa €IKOVaG, XApTng atrooTaong, UEBodog vesselness,
avixveuon OoKPwv Kal tensor voting péBodog, SoKIuAaoTnkav yia Ta KoAUTEpa duvartd
atmroteAéopata. O TEPACTIOC OYKOG TwWV OEOONEVWV OTTOTEAEI TO KUPIOTEPO TTPORANUA TTOU
ouvavtdral oe Oedopéva  BIOAOYIKWY €pyaoTnpiwv Kal odnyei O TTOAU ONUAVTIKN
TTOAUTTAOKOTNTA TWV €VEPYEIWV TTOU BEAoupe va ekTeAeoToUV. 'Exovrag TepdoTio Oyko
oedopévwy, n diadikagia BeATIOTOTTOINONG Yyia TNV €UPecn KAAUTEPOU Kal MPETPIOTEPOU
OUVOUAOHOU UTTOAOYIOTIKOU KOOTOUG KAl JVANRNG KPIVETAI TTAPATTAVW OTTO avayKaia, oTroTe
TEXVIKEG OTTwG stitching kai down scaling kpivovtal pge Tn o€Ipd Toug atmapaitnteg. Ol
EIKOVEG TTOU TTPOKUTITOUV OE€ OUVOUAOMO HE TIG EKACTOTE TTEPITITWOEIS TWV PIOAOYIKWV
UTTOBE0EWY, UTTOPEI VO TTPOKUWEI MIa AioTa aTTd UTTOWN@Ia XAPOKTNEIOTIKA Kal TTapAyovTEG
TTOU EVEPYOTTOIOUV TOV ETTAVATIPOYPAUUATICUO TOU I0TOU.

OEMATIKH NMEPIOXH: Avixveuon AKuwv
AEZEIZ KAEIAIA: avixveuon AoBiwv , TTOOOTIKOTTOINGT, TPIOBIACTATES EIKOVES, AITTWANG
I0TOG, MIKPOOKOTTIA.



ABSTRACT

Regenerative medicine opens a new era in therapeutics. It is a major health issue for the
21°% century and flirts with the old dream of immortality of man. Different strategies have
been envisioned and profoundly influenced by recent progress on embryonic and adult
stem cells. While the first strategies were to rebuild the tissue in its complexity outside the
organism before transplanting this cyber-organism, the currently most popular one is to
repopulate the different cell population mostly by stem cell transplantation. The aim of this
internship is an initial part of the ambitious research proposal “Promethlssue”(Pr. L.
Castellla, P.Degong, F Plouraboue,2013), for better understanding the tissue regeneration
starting from examining the shape of the aggregation of adipocyte cells which refers to
lobule (Wasserman,1964). “Promethlssue” will develop an integrated functional, agent
based modelling strategy relying on behavioral heuristics, using the gross features but
omitting the fine architecture of the molecular machinery. This model will be backed by ex-
and in- vivo experiments using state of art imaging and image processing techniques. The
final objective of “Promethlssue” is to offer a significant breakthrough in the regeneration
of complex organs in adult mammals through induced self-organized endogenous tissue
regeneration. “Promethlssue” will explore the way to induce a phase transition from the
adult to the regenerative phase, which is believed to be controlled by a very few number of
biological determinants. The project aims to decipher these major determinants. So, it is
understandable for getting the final goal, it is mandatory to start from lower levels and
understand the fat tissue regeneration.

Fat is one of the few regenerative mammalian adult tissues. Even if fat's structural
evolution and cell components changes are not widely known, it has been proved that
adipocyte cells are grouped together in egg-shape grapes called “lobule”. Those lobules
are supposed to undergo major rearrangements during fat tissue changes, but it has
never been observed directly from in-vivo imaging. This shortcoming is going to be
overcome by this project, whose objective is to perform specific segmentation procedures
from two photons in-vivo 3D images. Thus, a variety of image processing techniques like
different kinds of filtering, distance map, vesselness method, edge detection and tensor
voting are used. The characteristic of the data that lead to an overwhelming complexity is
their huge volume. For this reason, the optimization process for finding optimal
configuration at a moderate computational cost and memory storage automatically must
be highlighted. Techniques, like splitting, stitching images and down scale them, were
helpful. With the resulted processed images and different biological hypotheses, a list of
candidate key determinants that produce tissue reprogramming.

SUBJECT AREA: Edge Detection
KEYWORDS: lobules detection, quantification, 3D images, fat tissue, microscopy.



