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Terapie neurodegenerativnich poruch pomoci bué&ného reprogramovani

Neurodegenerativni poruchy (Huntingtonova chorétzakinsonova choroba) agobuji €zka
poskozeni mozku, pro ktera zatim neznamibueNekolik klinickych studii prokézalo, Ze
pienos neuronovych prekursado postizenyclkiasti mozku kladdovliviiuje pribéh nemaoci
nebo ji mize zastavit. Zdkladnim problémem bBémé I&€by je ziskavani vhodnych beékpro
transplantace. V s¢asnosti se pouZivaji bky izolované z potracenych plbdcoz ginasi
znané etické problémy. UvaZuje se o také vyuZziti emmb&nich kmenovych bik. Objevy
poslednich let nazigy dalSi moznost, kterou je reprogramovani dupacienta a jejich
pienmgna na pozadovany typ bekn

V ramci projektu se pokusimégprogramovat astrocyty do neutoopulace astrooyt
zastava u ¥tsSiny neurodegenerativnich poruch intaktni &itdouhou nejpdetnsjSi skupinu
burgk v mozku. Jako model pouzijeme chemicky indukovaroglel Huntingtonovy choroby.
K reprogramovani poslouzi neurogenni transkripaktory, které budeme do cilovych kin
vnaset pomaoci lentivirovych vektar

Cilem projektu je dosahnouteménu astrocyi v mozku zvifat do neurof a identifikovat
transkrigni faktory, které v procesu reprogramovédi specifickou identitu navvzniklych
neurort.

Student / studentka se bude podilet na vyvoji estpol vektoi pro genovy genos,
klonovani transkrignich faktofi pro buré¢né reprogramovani a histologickych analyzach
mozki zvitat po experimentéalnich zakrocich .

Cellular reprogramming for treatment of neurodegeneative disorders

Neurodegenerative disorders (Huntington’s disel@agkinson’s disease) cause severe brain
damage for which we have no cure. Several clirstadies have shown that transfer of
neuronal precursors into affected brain regiorenatites symptoms of disease. Principal
difficulty of cell replacement therapy is to iddgtacceptable source of cells for
transplantation. Currently, cells from elective dlmms have been used; however, such
therapy raises severe ethical issues. Alternatiwghbryonic stem cells are tested. Recent
discoveries have opened a way to an alternativeoapp, such as cellular reprogramming of
patient derived cells into desired cell type.

In this research project we will attempt to repeograstrocytes into neurons. Astrocytes
population remains mostly intact during the cowwkreurodegeneration and forms the
second most abundant cell population in brain. Asodel system we will use chemically
induced model of Huntington’s disease. For repnmgnéng we will use neurogenic
transcription factors delivered into cells by leiral vectors.

The goal of the project is to achieve conversioagtfocytes into neurons in vivo and identify
transcription factors directing neuronal subtypecsication during reprogramming process.
The student will be involved in the developmenerpression vectors for gene transfer,
cloning of transcription factors for cellular regramming, and histological analysis after
experimental interventions.
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Moznosti molekularni intervence @i potlaéovani neuropatického zastu perifernich
nervi

Neuropatickd bolest (NP) po mechanickém poSkozerifigonich neni je patologicky stav,
ktery je jiz dlouho studovanjgsto Zistava bez &inné l&€by. Mechanické poskozeni
perifernich nera vede k vytvéeni zawtu, ktery spousti celou kaskadu reakci, které vedou
k vytvoreni neuropatické bolesti. Jde o slozity procegehaz vzniku se podili mnoho
faktori prevazre imunitniho typu. B vzniku neurozagtu se aktivuji gliové biiky, které
uvoluji pro-zastlivé cytokiny (IL-18) a chemokiny (CCL2) dale zhorSujictipgh zargtliveé
reakce.

Cilem prace nasi labordtoje najit mechanismus, ktery umozni utlumeni neandu a
potlati vznik neuropatické bolesti.

K dosazeni tohoto cile se pokusime vnést do poskoheneryt geny pro proti-zattlivé
cytokiny (IL-10) nebo jiné molekuly, které utlumktavitu pro-zargtlivych cytokini
(jednaetezcové protilatky, rozpustné receptory pro IL-6 aFbiN Pro genovy fenos
vyuzijeme lentivirové vektory pseudotypované piemy p‘enos do neuran Funkce a
ucinnost jednotlivych konstruktbude testovana na modelu chronického konstiito
poskozeni sedaciho nervu u potkan

Student/studentka se bude podilet na vyvoji a kokesitexpresnich vektérpro virovy
pienos a jejich testovani. Bude analyzovat vysledipeementéalnich intervenci u
laboratornich zvat a provadt imunohistologické analyzy tkani po zakroku.

Means of molecular intervention to suppress neuroghic inflammation of peripheral
nerves

Neuropathic pain (NP) after mechanical damage opperal nerves is a pathological state,
which has been studied for many years neverthsle$ar, remains without an effective cure.
Nerve damage initiates formation of inflammatorsida, which in turn triggers whole series
of events leading to the development of neuropathin. The whole process is rather
complicated with prominent contribution of immungical factors. During the process of
neuroinflammation are activated glial cells relaggpro-inflammatory cytokines (ILf) and
chemokines (CCL2) further amplifying inflammatomlactions.

Goal of the project is to identify mechanism, whigifi permit attenuation of
neuroinflammation and suppress development of patihac pain.

To reach the goal we will introduce into affecteues genes coding for anti-inflammatory
cytokines (IL-10) or other molecules capable ofgepsing activity of pro-inflammatory
cytokines (singe chain antibodies, soluble recepiar IL6 and TNe). For gene transfer we
will use viral vectors pseudotyped for directedsfer into neurons. Function and efficacy
will be tested in chronic constriction injury ofmes ischiadicus model in rats.

The student will participate in development andstarction of expression vectors for viral
transfer and their testing. He / she will analyssuits of experimental interventions in
laboratory animals, and perform histological anialgd tissues after experiments.



Nabizime:

Prdci v moderné vybavenych laboratorich Bohunického kampusu a pozdéji v novych laboratorich CEITEC.
Studenti se sezndmi s technikami klonovdni DNA, pFipravé expresnich vektorl (plastidovych a
lentivirovych), prdci s tkanovymi kulturami, analyzou genové exprese pomoci immunofluorescencnich
technik, RT-PCR nebo Western blottingu. Souédsti prdce bude také pFiprava a izolace expresnich plasmidi
a konstrukce lentivirovych virovych vektord, prdce s tkdfiovymi kulturami stabilnich bunéénych linii nebo
primdrnich kultur lidskych nebo zvifecich bunék.

Nezbytné predpokiady.

Prednostné hleddme studenty molekuldrni biologie a biochemie nebo studenty biologie se zdkladni znalosti
technik molekuldrni a bunééné biologie. Pro PhD hleddme studenty s dokonéenym bakaldrskym vzdéldnim,
kteri kon¢i magisterské studium. Uvedené témata Ize vyuZit také pro vypracovani diplomové prdce.

Podrobnéjsi informace: = anotace uvedenych témat

http://www.med.muni.cz/index.php?id=1273
http://www.med.muni.cz/index.php?id=600

Kontakt:  Dr. Vladimir Pekarik
Central European Institute of Technology (CEITEC)
Institute of Anatomy, Masaryk University, A1/ 064
Kamenice 3
625 00 Brno Tel. 549 49 7369
Czech Republic pekarikv@mail.muni.cz



