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Avarmtuén tou epuPpuikol eykedpaAou



lotoeldikd — Neupoeldika PAaoctokUTTOPA
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Neupikd BAaoTIKG KUTTOPA
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EvnALkn veupoyeveon:
Aoyuata & AavBaouevec AvtltAnelc
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Ramon y Cajal, 1899
Ox1 veupoyévean oTtov evijAikeg KN
[KevTpikd doyua veupofioAoyiag]

NeuN b BrdU/NeuN

Fig. 2. Radioactive labeling of a neuron
in the cerebral cortex of a rat which was
sacrificed 1 month after the operation
(about x 1170).

Altman, 1963; Kaplan, 70s Liz Gould, 1999 Rakic, 1999
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EvnAwka BAaoctokUTTOpO

Parkinson's disease
Alzheimer's disease
Multiple sclerosis

Cerebral infarction (stroke)

Myocardial infarction
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Slowly dividing neural progenitors are an embryonic
origin of adult neural stem cells

Shohei Furutachi', Hiroaki Miya'!, Tomoyuki Watanabe!, Hiroki Kawai!, Norihiko Yamasaki', Yujin Haradal,
Itaru Imayoshi?, Mark Nelson?, Keiichi I Nakayama#, Yusuke Hirabayashi!> & Yukiko Gotoh!
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BAooTtokUTTOpO OTOV EVAALKO EYKEDAAO
[Molog o pOAOC TOUG;

* ApyOC METABOALOMOC * (prAyopo¢C METABOALGHOC
* H emBiwon Baoiletal oto évoTtikto * H emBiwon Baoiletal otn yvwon
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AvayKn:

1. AvayEvvnon/emiokeun
2. Mabnon

(M\aotikotnta)

Avaykn:

AmoBnkevon mAnpodopLwv

(Akapdia)




NEOoI VEUPWVEC YevviouvTal KATa Tn dl1ApKela TS evAAIKNG WS
o€ OUO TTEPIOXEC TOU EYKEPAAOU

Constitutive neurogenesis
from multipotent stem cells
(continuous, site-specific genesis of neurons)

Constitutive gliogenesis
from parenchymal progenitors
(slow, widespread renewal of glial cells)

@3 Neural stem cells

@ Parenchymal progenitors
(NG2+ cells, pericytes, S1003+/GLT1+ astrocytes, OPCs, etc.)




OL VEOL VEUPWVEC YEVLIOUVTOL OTOV EVNALKO EYKEPAAO
aro evdoyevh veuplka PAaoctokuTTapa IOV Bplokovtal
o€ SU0 TEPLOXEC: oTNV UTTOKOLALAKN {wVvn KOl TOV LITIOKOLUTTO
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Curtis et al: Human neuroblasts migrate to the olfactory bulb via a lateral ventricular extension
Science, 2 March 2007, 315:1243-9
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Existing granule neurons
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Adult neurogenesis

Simon M. G. Braun and Sebastian Jessbenger
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Mol N onpaocia Twv eVAALKWY VEUPLKWY BAACTIKWY
KUTTAPWV KOl TNG EVAALKNG VEUPOYEVVEDNC;

v' JUVELODEPEL OTNV MAACTLKOTNTO TOU EVAALKOU
gYKEPAAOU KOl TOU ETILTPETIEL VAL AVTOTIOKPLVETOLL OF
£peOLOUOTO TIOU TIPOEPYOVTOL ATTO EVAL CUVEXWG
uetaBaArlopevo neptfairiov (Mabnon — Mviun)

AN

MelwveTtal e TNV avénon tng nAkiog

AN

Entnpeadletal amo neptBaAAoVTIKOUC TTOPAYOVTEC
(otpecg, aoBevela, Tpava, papuoKa TT.X.
avTikataBAuUTTIKA, Puoikn aoknon, dtapfiwon oe
EUTTAOUTIOHEVO TtEPLPAAAOV)

v AIVEL TIPOOTITLKEC YLaL TNV AVATTTUEN BEparmewwy yLa

VEUPOEKPUALOTIKEC aloBEVELEC KAl TpaU paTO






O TPAUUATIOMOC TOU eyKeDAAOU 0ONyEeL O YN AVILOTPEMTA
aMWAELQ TNC AELTOUPYLOC OTOL ONAaoTLKA

AuTo odeileTal KUpLWE O0TO XOPLKO
ylo tTnv avayevvnon neptBaiiov
ntou StapoppwveTaL LETA ATTO
TPOUOTIONO/EKPUALOTIKN VOOO.



NeupoekPUALOTLKEC VOOOL
EykedaAlko tpavpo/ tpavpa vwtLlaiov pueAou

[TPOOTITIKEC YLaL VEEC Bepartelec

e Evepyormoinon twv evOoyevwv PAOCTOKUTTAPWV

e KUTTOPLKA METALOOXEVON KOTAAANAWY
KUTTAPLKWYV TANBuouwv



|. Evepyomoinon twv evboyevwv
BAOLOTOKUTTAPWYV TOU EYKEPAAOU

Constitutive neurogenesis
from multipotent stem cells whs . .
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Constitutive gliogenesis Reactive neurogenesis Reactive glioge
from parenchymal progenitors from multipotent from parenchymal
(slow, widespread renewal of glial cells) stem cells progenitors

@3 Neural stem cells

@ Parenchymal progenitors
(NG2* cells, pericytes, S100p+/GLT 1+ astrocytes, OPCs, eic.)




Au&non tou MANBuopOU TWV EVAALKWY VEUPLKWY BAACTOKUTTAPWV
KOlL TNC VEUPOYEVEONC LETA OO TP L
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Activation of the subventricular zone in multiple
sclerosis: Evidence for early glial progenitors

Brahim Nait-Oumesmar*t*, Nathalie Picard-Riera*?, Christophe Kerninon***, Laurence Decker**, Danielle Seilhean***,
Giinter U. Hoglinger?s, Etienne C. Hirsch'$, Richard Reynolds”, and Anne Baron-Van Evercooren**#

4694-4699 | PNAS | March 13,2007 | vol.104 | no. 11
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2TPATNYLKEC YLOL TNV KlvnToTolnon Twv evOoyevwy
BAOOTOKUTTAPWVY TOU EVAALKOU EYKEPAAOU

v’ [EVETLKA TPOTIOTOLNGCN YL TNV EMAYWYT/KOTACTOAN TNC
EkPpaonc LETAYPADLKWY TTOPAYOVIWV

v’ Tovidlakn petadopd pe tn fonbeta avacuvouaopEVWY
Likwv PopEwWYV, yLa TNV EKPpacn e€wWyevwy yovidilwv

v Amntevepyoroinon yovidiwv pe tnv texvoloyia siRNA



Il. Metapooxevon KataAAnAwv
KUTTAPLKWV TANBUoUWV



Kuttoplkn LETOLOCXEVON

Embryonic Neural stem cells Other tissue stem cells
stem cells
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Blastocyst Fetal CHS MAMow Umbilical cord

Therapeutic genes
and EGFF or

m\ / —

o ' :';: N
Ay A
£ -8 . !
"xm Ceil replacement

Animal models of Parkinson's disease

Figure 2 | Transpl antation of stem cells into injured brain. Human fetal NS
cells labelled with green fluorescent protein survive for at least 1 month and
differentiate into cells morphologically resembling neurons after grafting in
close proximity to the stroke-damaged rat striatum (red area).



[EVETIKO TPOTIOTIOLNMEVA

KUttapa

Ex vivo yovidlakr Beparmeia

OeparmeuTIKA yovidia:

1. Neupotpodlkol tapayoviec, OTwG
NGF, BDNF, GDNF, NT3, CNTF, IGF-I

2. Ekdpaon Hopiwv KUTTAPLKAC
ocuvadelag, onwc PSA-NCAM, L1

3. Ekdpoaon popiwv mou kaBopilouv tn
VEUPWVLKN 1 YAoLoKN yeveaAoyia



EpwTripota Tou TTPOKUTTTOUV HETA TNV KUTTAPLKI)
LETAOOXEUON:

» TLomoylvovtol To LETAOOXEV LEVA KUTTAPO!
(emBlwon, petavaotevon, dStadpopormnoinon,
EVOWMATWON Kot ouvdeopoloyia);

» MNwc avtdpd o HEKTNC 0TN METAULOCYEVLON?

» Tt odeloc €xel 0 dEkTNC (ortoO AELToUpYLKNA Kot
avatoukn aroyn);

» MrmopoU e va LETODEPOULE TA ATIOTEAEC AT
Qo TA TELpopaTOlwa 0ToV AvOpwo;

» NOKLUEC O€ MIPWTEVOVTA,



2TOYOL:
» Nevpormnpootaoia
» Meilwon tn¢ aotpoyAoiwonc

» Evepyormoinon evéoyevwy Lnxoviopuwy
emdLopBwonc

» Evepyomoinon evéoyevwyv mpoyoviKwV
KUTTOPWV

» AVOyEVVNON TWV VEUPLKWVY EOVWV KoL
ETIAVOLLLUEALVWON

» N\elToUpYLKA avakapyn



* |n Vivo KUTTAPLKOC ETOVOTTPOYPAUUOATIOOC

a  Before reprogramming Following forced NEUROG2 expression
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Single-factor reprogramming



MeAetec tou Epyaotnpiou

» BloAoyia TwV VEUPLKWVY BAOCTIKWY KUTTTAPWV

» Kuttaplkec Beparmelec yio veuPOEKDUALOTIKA
VOO HOTA KoL TPOUOTA TOU EYKEDAAOU Katl
TOU VWTLalou pueAou

» KuTttaplkog EmMavampoypoUOTLOpNOC Kot
LLOVTEAQ yLa TN MEAETN TNC OWVATITUENC TOU

geyKePAAOU Kal VEUPOEKPUALOTIKWY aioBevelwv
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Neuronal Development:

Signaling pathways in cell cycle progression/ exit and
differentiation of neural stem cells

%ons
neur'al stem “’{J glia

cells

proliferation  differentiation

Identification of novel pathways involving:
 cellular prion protein PrP

* insulin-like growth factor |

* Prox1, BM88/Cend1 neurogenic factors
* cyclin D1/ Dyrk 1B minibrain kinase

Prodromidou et al 2014 Stem Cells 32:1674-87.

Tsioras et al 2013 PLoS One 8(11):e82172

Kaltezioti , Kouroupi et al 2010 PLOS Biology Dec 21;8(12):e1000565
Kouroupi et al 2010 J Neurochem 115:460-74.

Sergaki et al 2010 Mol Cell Neurosci 44:15-29.

Katsimpardi et al 2008 Stem Cells 26:1796-807.

Politis et al 2007 Proc Natl Acad Sci U S A. 2104 (45):17861-6.
Georgopoulou et al 2006 J Biol Chem. 281:33606-20.
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Cend1, RanBPM and minibrain kinase Dyrk1B
in neural stem cells

Inthe absence of Cend1
or
in the presence of low Cend1 levels

Inthe presence of high Cend1 levels

26S proteasome

2
/

cytoplasm

/

=

N\

|
nucleus !

: \

Proliferation !

26S proteasome

N

Cont)

RanBPM

/ cytoplasm

nucleus
’

Cell cycle exit

s

Tsioras et al (2013) PLoS One 8(11):e82172




Nopadeiypato KUTTAPLKAC LETOUOOXEVONC
O€ MOVTEAQ VEUPOEKDUALOHLOU KOl OVaYEVVNONG

» MnNXowVIKOC TPOUUATLOMOC Tou dAoLoU Tou eyKePAAOU
» TPOUMATIONOC TOU VWTLALoU HueAoU
» NevpoekduAloTikn aocBEvela

(mAeuplkn kpotadikn emAndia)



‘9 Traumatic Brain & S

j=
-
=)
(D)
O
=
o
3.
-
=
<

nanoparticle delivery systems

4V

3 LENTIVIRAL A a. KA injection site
1 ﬂl VECTORS e e e
—— & 5
=ik %  TRANSDUCED
| ; i ,:J)’)" e —;P ._:::.GFP NSC r—\ -
) “ b. transplantation— S \
Loy -1 site 4 R *’;’\ V]
1 /”.'.o STEREOTACTIC ~1 ‘J
- W TRANSPLATATION » i e

Uninjured hemisphere Injured hemisphere
Control GFP NSCs

VAL e
T"“’-.U,/ S ol-< 3 " 2
\ oo Trip.IGF-I-GFP NSCs

s
C5S7BL/6JGFP  Trip.IGF-1

Stem Cells 2010 28:127-39

Traumatic Brain Injury (TBI) Kainaite-induced hippocampal degeneration
motor cortex Temporal Lobe Epilepsy Model

Stem Cells Transl. Med.
2013 2:185-98
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Before injury After cell grafting
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polyethelene glycol coated
40 nm colloidal gold
nanoparticles

Th lesion Lu

GFAP/Fibronectin

PEG@AUuUNPs Papastefanaki et al.
Mol Ther 2015 23:993-1002
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SUUMEPAOUOATIKE, eidapie OTL: NI O
O eykedaloc petaBaArAetol og OAn tn Stapkela tnE (wWNE TOU ATOLLOU

NEoL veupwvec rtapayovtal epopou {wng otov EVAALKO eYKEDAAO,
gvowpatwvovtal o€ Nén umapyovia diktua Kol cuveloPEPOUV
(WTLKEC AELTOUPYLEC OTIWC N HABNON KoL N Kvnun

H eviAkn veupoyeveon Sivel eATtideC yla TNV avarmtuén
VEWV BEPATTELWV YL VEUPOAOYLKEC ALOBEVELEC KOl TPV LOLTOL TOU
geykepaiou

Kuttaplkeg Bepareiec pe BAaoTOKUTTAPO OITOKAAUTITOUV
LLNXOWVLOMOUC avayEvvVnNong Tou EVAALKOU eyKeDAAOU Kall UTTpoUV va
OUVELODEPOUV OTNV avVaKAAU N UKPWV BEPATTEUTIKWY HLOPLWV



