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Uvod / Introduction

Ustav experimentalni mediciny AV CR, v.v.i. (JEM) je uznava-
nym centrem zakladniho biomedicinského vyzkumu v Ceské
republice, zvlasté v oblasti bunécné biologie a patologie, neu-
robiologie, neurofyziologie, vyvojové toxikologie a teratologie,
molekularni epidemiologie, molekuldrni farmakologie, imuno-
farmakologie, vyzkumu rakoviny, molekularni embryologie,
kmenovych bunék a tkanovych nahrad. Vysledky vyzkumu
provadéného na UEM jsou vysoce hodnoceny i na mezina-
rodni drovni.

V roce 2016 jsme zjednodusili organizaéni strukturu UEM pre-
chodem na jednostupnové fizeni vyzkumnych skupin, s cilem
predevsim déle posilit vnitrolstavni komunikaci, a to jak mezi
jednotlivymi vyzkumnymi tymy, tak mezi pracovniky a vedenim
UEM. V soucasné dobé ma UEM dvanact vyzkumnych oddé-
lent.

Kromé finan¢nich prostfedkd poskytovanych AV CR je vy-
zkum na UEM zabezpecovan zejména z mimorozpoctovych
zdroji (GA CR, TA CR, MSMT). V ramci Operacniho progra-
mu Vyzkum, vyvoj a vzdélavani (OP VVV), ktery je viceletym
tematickym programem v gesci Ministerstva skolstvi, mlade-
Ze a télovychovy, se ndm podarilo ziskat dotaci z evropskych
strukturalnich a investi¢nich fond na projekt Centra rekon-
strukénich neurovéd - NEURORECON. NaplIni projektu NEU-
RORECON je vytvoreni a rozvoj excelentniho vyzkumného
tymu pod vedenim predniho zahrani¢niho védce, prof. Jamese
Fawcetta (University of Cambridge, UK), ktery se bude zabyvat
vyzkumem a vyvojem v oblasti lé¢ebnych metod nervového
systému. Projekt navazuje na dosavadni vyzkumné aktivity
UEM a v souvislosti s jeho realizaci dojde k dalsimu posileni
kvality naseho vyzkumu, pofizeni chybégjici vyzkumné infra-
struktury a prohloubeni mezindrodni spolupréace.

Rok 2016 byl pro UEM rokem rozsahlych zmén, kdy doslo ke
zménam ve vedeni Ustavu a strukture nékterych oddéleni. Co
se vSak nezménilo, je hluboké zaujeti pracovnikl Ustavu pro
biomedicinu, jak v zakladnim, tak i aplikovaném vyzkumu. VEri-
me, e UEM bude i nadale atraktivnim mistem k védecké praci
a studiu, a prostredi, které spolecné vytvorime, bude i nadale
zarukou setrvalé produkce kvalitnich novych poznatkd.

Ing. Miroslava Andérova, CSc.
feditelka / director
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The Institute of Experimental Medicine CAS (IEM) is a
recognized centre for basic biomedical research in the Czech
Republic, particularly in the fields of cell biology and pathology,
neurobiology, neurophysiology, developmental toxicology and
teratology, molecular epidemiology, molecular pharmacology,
immunopharmacology, cancer research, molecular embryology,
stem cells and tissue replacements. The results of the research
carried out at IEM are also highly rated at an international
level.

In 2016, we simplified the organizational structure of IEM
by moving towards a one-stage management of research
groups, mainly with a view to further strengthening internal
communication, both between research teams and between
the IEM staff and management. Currently the IEM has twelve
research departments.

Apart from the funds provided by the Czech Academy of
Sciences, research at the IEM is mainly provided by extra-
budgetary resources (The Czech Science Foundation,
TechnologyAgencyofthe Czech Republic, Ministryof education,
youth and sports. Within the framework of the Operational
Programme of Research, Development and Education, which
is a multi-annual thematic programme under the responsibility
of the Ministry of Education, Youth and Sports, we managed to
obtain a subsidy from the European structural and investment
funds for the NEURORECON Centre for Neuroscience
Reconstruction. The NEURORECON project is based on the
creation and development of an excellent research team,
led by a leading international scientist, prof. James Fawcett
(University of Cambridge, UK), who will deal with research and
development in the field of nerve system treatment methods.
The project builds on the research activities of IEM and, in
connection with its implementation, will further enhance the
quality of our research, acquire missing research infrastructure
and deepen international cooperation.

The year 2016 was a year of widespread changes in [EM, when
there were changes in the management of the Institute and
the structure of some departments. What has not changed,
however, is the deep commitment of the staff to biomedical
science, both in basic and applied research. We believe that
IEM will continue to be an attractive place for scientific work
and study, and that we will jointly create an environment that
will continue to guarantee the production of high-quality new
knowledge.



Zaméreni / Focus of activities

Vyzkum se v Ustavu soustfeduje na vybrana témata a problémy
v biomediciné se zvlastnim zfetelem na jejich vyuziti v klinické
medicingé. V oblasti neurovéd je vyzkum zaméren na studium
iontovych zmén a diftiznich parametri v CNS béhem fyziolo-
gickych a patologickych stavd, na nesynapticky prenos v CNS,
jontové kanaly a receptory, funkci gliovych bunék, Ulohu glu-
tamatovych receptor( a vapnikovych iontt v komunikaci mezi
neurony a gliovymi bunkami, Ulohu extracelularni matrix v sy-
naptické plasticité, pfi poranéni a regeneraci CNS, stejné jako
na morfologické a funkéni charakteristiky nervovych bunék v
sluchovém systému a jejich poskozeni béhem patologickych
procesu.

V oblasti vyzkumu kmenovych bunék se Ustav vénuje bunéc-
né terapii a tkanovému inZzenyrstvi v oblasti oftalmologie, orto-
pedie a poskozeni CNS, diferenciaci a implantaci rdznych typu
kmenovych bunék, stejné jako tvorbé tkdnovych ndhrad na bazi
prirodnich nebo syntetickych hydrogeld nebo biodegradabilnich
nosict z netkanych nanovlaken.

V oblasti bunécné biologie se vyzkum zaméfuje na studium
molekuldrnich mechanismu, které se podileji na karcinogenezi
a zvysené predispozici vici nadorovému onemocnéni. Nedavny
vyzkum byl také zameéren na identifikaci ranych ukazatel( indi-
kujicich maligni transformace, které by mohly byt vyuZitelné pro
vcasnou diagnostiku nadorového onemocnéni.

Mezi dalsi oblasti vyzkumu patfi studium principd vyvojové
biologie, genotoxickych a embryotoxickych Gcinkd xenobiotik
a mechanism, které jsou zakladem vzniku vrozenych vad, pu-
vod a prubéh toxickych reakci na Urovni bunék a tkani, histo-
chemie a farmakologie enzymu jako ukazatel(l biochemickych
procesU a vlivu léCiv na imunitni reakci béhem infekénich one-
mocnént.

V oblasti biotechnologickych inovaci se studuji nanocéstice
a nanomaterialy z hlediska genotoxicity, cytotoxicity a jejich
vlivu na Zivé systémy. Podilime se na vyvoji magnetickych na-
nocastic a jejich vyuziti pri dorucovani 1€kl nebo znaceni bu-
nék pro neinvazivni sledovani v téle prijemce. Ustav se rovnéz
zabyva studiem vliv(l nizkoteplotniho plazmatu na biologické
systémy, podili se na vyvoji novych pristroju pro Iékarské aplika-
ce, jakoZto i na vyvoji technologie kultivace kmenovych bunék
a kryoprezervace pro klinické pouziti.

The Institute’s research focuses on selected problems in
biomedicine with particular attention paid to their application
in clinical medicine. In the field of neuroscience, research
is focused on ionic changes and diffusion parameters in
the CNS during physiological and pathological states, non-
synaptic transmission in the CNS, ion channels and receptors,
the function of glial cells, the role of glutamate receptors and
calcium ions in communication between neurons and glial cells,
the role of extracellular matrix in synaptic plasticity, CNS injury
and regeneration, as well as the morphological and functional
characteristics of nerve cells in the auditory system and their
damage by pathological processes.

In the field of stem cell research, the Institute devotes
significant efforts to cell therapy and tissue engineering in area
of ophthalmology, orthopedics and CNS, the differentiation
and implantation of neural and non-neural stem cells, as well
as the construction of tissue replacements based on natural or
synthetic hydrogels or biodegradable matrices from unwoven
nanofibres.

In the field of cell biology, research is concentrated on
the molecular mechanisms involved in carcinogenesis and
susceptibility towards neoplasia. Recent research has also been
directed towards the identification of early markers indicating
malignant transformations, which could be useful for early
diagnostics of cancer. The molecular mechanisms involved in
carcinogenesis and susceptibility towards neoplasia have also
been investigated.

Other research areas include the principles of developmental
biology, the genotoxic and embryotoxic effects of xenobiotics,
and the mechanisms underlying the origin of congenital
defects, the origin and course of toxic reactions at cellular
and tissue levels, the histochemistry and pharmacology of
enzymes as markers of biochemical processes, and the effect
of pharmaceuticals on the immune reaction during infectious
diseases.

In the field of biotechnological innovations nanoparticles and
nanomaterials are studied from the point of genotoxicity,
cytotoxicity, their influence on living systems, and their use for
drug delivery or in vivo cell tracking. Research of the effects of
low-temperature atmospheric plasmas on biological systems as
well as the development of novel devices for medical applications
is performed with focus on translation into veterinary and
human medicine as well as development of technology of stem
cell cultivation and cryopreservation for clinical use.
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Management

Reditelka:

Director:

Vice Director:

Adresa a kontakt

Ustav experimentalni mediciny AV CR
Videriska 1083

142 20 Praha 4 - Kr¢

Ceska republika

Kancelar reditelky

Tel.: 241 062 230

Fax: 241 062 782

E-mail: uemavcr@biomed.cas.cz
Web: http:/www.uem.cas.cz
Data box ID: kgcnc2p
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Zéastupce reditelky:
doc. RNDr. Jan Malinsky, Ph.D.

Ing. Miroslava Andérova, CSc.

Miroslava Andérova, Ph.D.

Assoc. Prof. Jan Malinsky, Ph.D.

Address and Contact

Institute of Experimental Medicine of the CAS
Videnska 1083

142 20 Prague 4 - Krc

Czech Republic

Office of the Director

Phone: +420 241 062 230

Fax: +420 241 062 782

E-mail: uemavcr@biomed.cas.cz
Website: http:/www.iem.cas.cz
Data box ID: kgcnc2p



Rada UEM AV CR

Interni ¢lenové

Ing. Jan Topinka, CSc., DSc. (predseda)

doc. RNDr. Pavla Jendelova, Ph.D. (mistopredsedkyné)
Ing. Miroslava Andérova, CSc.

Mgr. Méria Hovorakova, Ph.D.

doc. RNDr. Jan Malinsky, Ph.D.

RNDr. Pavel Réssner, Ph.D.

RNDr. Rostislav Turecek, Ph.D.

doc. MUDr. Lydia Vargova, Ph.D.

MUDr. Pavel Vodicka, CSc.

Externi ¢lenové

prof. MUDr. Stanislav Filip, DSc.
doc. MVDr. Ales Hampl, CSc.
Megr. Vit Herynek, Ph.D.

doc. MUDr. Tomas Hucl, Ph.D.
RNDr. Vladimir Kofinek, CSc.

Dozoréi rada UEM AV CR

RNDr. Hana Sychrova, DrSc. (pfedsedkyné)

MUDr. Ludmila Vodickova, CSc. (mistopredsedkyné)
prof. Jifi Chyla, CSc.

Ing. Josef Fulka, DrSc.

JUDr. Vladimira Blahova

Ing. Jifi Janata CSc.

Board of the IEM CAS

Internal Members

Jan Topinka, DSc. (Chairperson of the Board)

Assoc. Prof. Pavla Jendelova, Ph.D. (Vice Chair of the Board)
Miroslava Andérova, Ph.D.

Maria Hovorakova, Ph.D.

Assoc. Prof. Jan Malinsky, Ph.D.

Pavel Réssner, Ph.D.

Rostislav Turecek, Ph.D.

Assoc. Prof. Lydia Vargova, Ph.D.

Pavel Vodicka, Ph.D.

External Members

Prof. Stanislav Filip, DSc.
Assoc. Prof. Ales Hampl, Ph.D.
Vit Herynek, Ph.D.

Assoc. Prof. Tomas Hucl, Ph.D.
Vladimir Kofinek, Ph.D.

Supervisory Board of the IEM CAS

Hana Sychrova, DSc., (Chair of the Board)

Ludmila Vodickova, M.D., Ph.D. (Vice Chair of the Board)
Prof. Jifi Chyla, Ph.D.

Josef Fulka, MSc, DSc.

JUDr. Vladimira Blahova

Jifi Janata, Ph.D.

Rada pro komercializaci UEM AV CR, v.v.i. /
Council for Commercialization of the IEM CAS CR, v.v.i.

Prof. MUDr. Stanislav Filip, Ph.D., DSc.
MUDr. Ludmila PISkova

Ing. Jan Topinka, DrSc.

MUDr. Lucia Urdzikova-Machova, Ph.D.
Ing. Milan Hajek, DrSc.

MUDr. Peter Bauer, Ph.D.

Prof. Stanislav Filip, M.D., Ph.D., DSc
Ludmila PISkova, M.D.

Jan Topinka, Ph.D., DSc

Lucia Urdzikova-Machova, M.D., Ph.D.
Milan Hajek, DSc

Peter Bauer, M.D., Ph.D.
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Organizacni struktura

\ Rada UEM

‘ Sekretariat reditele

Reditel

Zastupce reditele

Dozor¢i rada ‘

Rada pro komercializaci ‘

Vyzkumné skupiny

Oddéleni bunécné
neurofyziologie

Technicko-
hospodarskéa sprava

| | Ekonomicke Oddéleni biomateriald

oddélent a biofyzikalnich metod
Oddélenf genetické
— IT . . . .
toxikologie a nanotoxikologie

fechnicka Oddéleni mikroskopie

L podpora

vyzkumnych

oddéleni

V roce 2016 doslo v mimoradném terminu ke zméné na pozici feditele, namisto odstoupivsi Evy Sykové byla nejprve povérena
vedenim a poté i fadné zvolena a jmenovana feditelkou Ustavu Miroslava Andérova. Prvoradym uUkolem nové feditelky bylo
narovnani vztahu UEM k firmé Bioinova, s.r.o., jmenovani nového vedouciho Technicko-hospodarské spravy UEM a restruktu-
ralizace rozpo¢tu UEM. Nova feditelka téZ iniciovala organizacni zmény, které by mély napomoci lepsimu fungovani UEM v bu-
doucnosti. Jedna se zejména o posileni komunikace mezi feditelem a vedoucimi jednotlivych vyzkumnych skupin pfechodem na
jednostupnovy model Fizeni realizovanym ve druhé poloviné roku 2016. V organizac¢nim fadu UEM bylo téZ zakotveno, Ze funkce
feditele neni nadale slucitelna s funkci predsedy a mistopfedsedy Rady UEM. Spolku Bunécna terapie byla vypovézena najemni

Oddeéleni farmakologie

Oddeéleni molekularni
biologie nadort

Oddéleni molekularni

neurofyziologie

Oddéleni neurofyziologie
sluchu

Oddéleni teratologie —

Oddéleni tkadnového
inzenyrstvi

Oddéleni tkanovych kultur

a kmenovych bunék

Oddéleni transplantacni
imunologie

smlouva a nasledné ukoncena cinnost na ptdé UEM.
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Oddéleni
projektové podpory
a technologického

transferu




‘ Board of the Institute

‘ Secretary
of the Director

Organizational Structure

Director

Deputy Director

Supervisory Board ‘

Office of the Director ‘
of the Institute

Research Groups

‘ Accounting
and Economic
|| Economic Department of Biomaterials
department and Biophysical Methods
Department of Genetic
— IT . ;
Toxicology and Nanotoxicology
Technical .
|| SupBact Department of Microscopy
for Research
Groups

Department of
Molecular Neurophysiology

Department of Teratology

Department of Tissue
Culture and Stem Cells

Department of
Cellular Neurophysiology

Department of Pharmacology

Department of
Molecular Biology of Cancer

Department of
Auditory Neuroscience

Department of
Tissue Engineering

Department of
Transplantation Immunology

Project Support
and Technology
Transfer

In an exceptional term in 2016, there was a change in the position of director; following the resignation of Eva Sykova, Miroslava
Andérova was firstly appointed and then properly elected as the director of the Institute. The primary tasks of the new director
were to reconcile the relationship between IEM and Bioinova, Itd., to appoint a new head of the IEM’s Technical and Economic
Administration and to restructure the IEM budget. The new director also initiated organizational changes that should help
improve the functioning of the IEM in the future. In particular, the communication between the director and the heads of
individual research groups has been strengthened by moving to a one-step management model implemented in the second half
of 2016. The IEM’s organizational rules also stipulated that the position of the Director is no longer compatible with the function
of the Chairman and Vice-Chairman of the IEM Council. The lease agreement of The Cell Therapy Association was terminated,
and subsequently its activity at the IEM was terminated.
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Vyzkumna centra / Research Centres
1. Project of Excellence in the Field of Neuroscience, Grant Agency of the Czech Republic (P304-12-G069)

Program / Programme:
Pfijemce / Contractor:

Hlavni fesitel / Principal investigator:
Spolupfijemci / Project participants:

GB - Projects for promotion of excellence in basic research (2012-2018)
Institute of Physiology of the CAS

Assoc. Prof. Ladislav Viyklicky, M.D., DSc, Jr.

National Institute of Mental Health, The Institute of Experimental Medicine of the

CAS, Chgrles University, 2" Faculty of Medicine
Spoluresitelé / Participant investigators: Daniela Ripova, Ph.D.; Prof. Josef Syka, M.D., Ph.D., DSc, FCMA, Dr. h.c;
Miroslava Andérova, MSc, Ph.D.

Neurodegenerativnhi onemocnéni jsou béZna nejen u star-
Si ¢asti populace, ale i u mladych dospélych lidi, coz vede ke
logicky heterogenni onemocnéni zplsobuji tézké motorické
a kognitivni poruchy. Projekt ma za cil objasnit patofyziolo-
gické mechanizmy, které jsou podkladem vzniku zminénych
onemocnéni, a to od genové Urovné po systémovou Uroven.
Projekt je zaloZzen na vytvoreni sité vysoce kvalitnich védec-
kych tyma, a tim podporuje interdisciplinarni pristup, ktery by
jinak na podkladé projektl jednotlivych tym( nebyl mozny.
Pomoci mnoha metod jsou testovany mechanizmy zapojené
v regulaci genové exprese, funkci membranovych receptord,
v intercelularni komunikaci, modulaci extracelularniho prosto-
ru a funkci gliovych bunék. Vyzkum je zaméren na porozumeni
zékladnim biologickym procestim, coz prispéje k vyvoji inova-
tivnich a efektivnich metod Iécby onemocnéni, napf. za pouziti
neuroaktivnich steroidl, kmenovych bunék atd. Projekt také
predstavuje vynikajici platformou pro trénink Ph.D. studentt
v neurovédach.

Vysledky v roce 2016 / Results in 2016:

Lee C-Y, Dallérac G, Ezan P, Anderova M and Rouach N:
Glucose Tightly Controls Morphological and Functional
Properties of Astrocytes. Front. Aging Neurosci. 2016 8:82

Kriska J, Honsa P, Dzamba D, Butenko O, Kolenicova D,
Janeckova L, Nahacka Z, Andera L, Kozmik Z, Taketo MM,
Korinek V, Anderova M: Manipulating Wnt signaling at
different subcellular levels affects the fate of neonatal neural
stem/progenitor cells. Brain Res. 2016 Nov 15;1651:73-87
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Neurodegenerative disorders are common not only in
the aging population, but also in young adults, leading
to increasingly serious socio-economic problems. Such
etiologically heterogenous diseases lead to severe cognitive,
motor and sensory deficiencies. The project aims to
elucidate the pathophysiological mechanisms underlying
the development of these diseases, from the genetic level
up to the system level. The project will enable the creation
of a network of high level scientific teams and thus promote
an inter-disciplinary approach that would otherwise not be
feasible based on individual projects of any single partner.
Using a broad battery of methods, the mechanisms involved
in regulating gene expression, membrane receptor function,
intercellular communication, extracellular space modulation,
and glia function will be investigated. As the research will be
aimed at understanding basic processes, the output will lead
to innovative and effective disease treatments, e.g. using
neuroactive steroids, stem cells, etc. The project will also
provide a unique basis for Ph.D. training in neuroscience.

Vorisek |, Syka M, Vargova L: Brain Diffusivity and Structural
Changes in the R6/2 Mouse Model of Huntington Disease. J
Neurosci Res. 2016 Oct 11

Lukovic, D, Rodriguez-Jimenez F.J., Vilches, A., Sykova, E.,
Jendelova P.,Stojkovic, M., Erceg S: hiPSC Disease Modeling
of Rare Hereditary Cerebellar Ataxias: Opportunities and
Future, The Neuroscientist 2016 1-13

Dzamba D., Harantova L., Butenko O., Anderova M: Glial cells
- the key elements of Alzheimer’s disease, Curr Alzheimer
Res. 2016;13(8):894-911.



2. Centre for Studies on Toxicity of Nanoparticles, GA CR

Program / Programme:

Prijemce / Contractor:

Hlavni fesitel / Principal investigator:
Spolupfijemci / Project participants:

GB - Project for promotion of excellence in basic research (2012-2018)
Veterinary Research Institute

Miroslav Machala, Ph.D.

Institute of Chemical Process Fundamentals of the CAS, Institute of Animal

Physiology and Genetics of the CAS, Institute of Analytical Chemistry of the CAS,
The Institute of Experimental Medicine of the CAS, Charles University, Faculty of

Science

Spolufesitelé / Participant investigators: Pavel Moravec, MSc, Ph.D.; Assoc. Prof. Omar Sedy, Ph.D.;
Zbynék Vecera, MSc, Ph.D.; Jan Topinka, MSc, Ph.D., DSc; Jan Hovorka, Ph.D.

Rychly narlst produkce a pouziti nanomateriald v nejriznéj-
Sich vyrobcich vyZaduje pochopeni mechanismd jejich in-
terakci s Zivymi systémy. Tato potreba prameni z unikatnich
vlastnosti nanocéastic, jakymi jsou jejich rozméry a schopnost
pronikat do tkani a bunék Zivych organism(. Nékteré nano-
Castice vznikaji jako nezddouci vedlejsi produkt lidské Cinnosti
(pramyslu, dopravy, lokalniho vytapéni). Navrhované interdis-
ciplinarni centrum zakladniho vyzkumu ma propojit laboratore
schopné provadét komplexni studie mechanismU toxicity jak
Siroce pouzivanych zamérné vyrdbénych (tzv. engineered)
nanocastic, tak nanocastic pritomnych v prostredi v disledkd
antropogenni ¢innosti se zamérenim na vzorky pochazejici ze
silné znecisténych oblasti Ceské republiky. Studie budou pro-
vadeény na detailné charakterizovanych nanocasticich s cilem
ziskat validni a srovnatelnd data o jejich biologické aktivité
a toxicité. Takové vysledky mohou slouzit jako zaklad pro vyvoj
dalsich metod pro studium toxicity nanocastic.

Vysledky v roce 2016 / Results in 2016:

Andrew R. Collins, Balasubramanyam Annangi, Laura Rubio,
Ricard Marcos, Marco Dorn, Carolin Merker, Irina Estrela-
Lopis, Mihaela Roxana Cimpan, Mohamed Ibrahim, Emil
Cimpan, Melanie Ostermann, Alexander Sauter, Naouale

El Yamani, Sergey Shaposhnikov, Sylvie Chevillard, Vincent
Paget, Romain Grall, Jozo Delic, Felipe Gonide-Cerio, Blanca
Suarez-Merino, Valérie Fessard, Kevin N. Hogeveen, Lise
Maria Fjellsbg, Elise Runden Pran, Tana Brzicova, Jan Topinka,
Maria Joao Silva, P. E. Leite, A.R. Ribeiro, J. M. Granjeiro,
Roland Grafstrom, Adriele Prina-Mello and Maria Dusinska:
High throughput screening methods applied to the study of

The rapid expansion of nanomaterial production and their use
in many products requires understanding the mechanisms
of nanomaterial interactions with living systems. This need
stems from the unique properties of nanoparticles, such
as their dimensions and ability to penetrate into various
tissues and cells in organisms. Some nanoparticles are
formed unintentionally as a result of anthropogenic activities
(industry, traffic, local heating). The proposed interdisciplinary
centre of basic research will integrate laboratories capable of
performing complex studies on the toxicity mechanisms of
important and widely used engineered nanoparticles, as well as
anthropogenic nanoparticles in the environment, with special
attention paid to heavily polluted areas of the Czech Republic.
The studies will be performed on thoroughly characterized
nanoparticles in order to obtain valid and comparable results
on their biological action and toxicity. Such results may serve
as a basis for the development of further methods to study the
toxicity of nanoparticles.

toxicity of nanomaterials. Wiley Interdiscip Rev Nanomed
Nanobiotechnol. 2017 Jan;9(1). doi: 10.1002/wnan.1413.
Epub 2016 Jun 7.

Helena Libalova, Pavel Rossner, Jr., Kristyna Vrbova, Tana
Brzicova, Jitka Sikorova, Michal Vojtisek-Lom, Vit Beranek,
Jiri Klema, Miroslav Ciganek, Jiri Neca, Katerina Pencikova,
Miroslav Machala and Jan Topinka: Comparative analysis of
the toxic responses of organic extracts from diesel/biodiesel
engine emissions in human lung BEAS-2B cells. Int. J. Mol. Sci.
2016, 17, 1833; doi:10.3390/ijms17111833.
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3. Centre for Development of Original Drugs, TA CR

Program / Programme:
Pfijemce / Contractor:

Cempetence Centres (2012-2019)
Institute of Organic Chemistry and Biochemistry of the CAS, The Institute of

Experimental Medicine of the CAS, Institut of Physiology of the CAS, Palacky
University in Olomouc, University of Chemical Technology in Prague, Apigenex, Ltd.,
IOCB TTO, Ltd., MediTox, Ltd.

Hlavni fesitel / Principal investigator:

Zdenék Havlas, Ph.D., DSc

Spoluresitelé / Participant investigators: Zdenék Zidek, MSc, Ph.D., DSc; Ladislav Vyklicky, M.D., DSc; Assoc. Prof. Martin
Valchar, Ph.D.; Jan Zabsky, MBA; Assoc. Prof. Martin Fusek, Ph.D.;
Miroslav Havranek, Ph.D.; Assoc. Prof. Marian Hajduch, M.D., Ph.D.

Projekt Centra TACR ,Vyvoj origindlnich lé¢iv* je strategic-
ky plan zalozeny na vyuziti védeckych poznatkl medicindln{
chemie a farmakologie. Jeho hlavnim cilem je umoznit prenos
potencialnich Iéciv do komeréni praxe. Projekt je zaméfen na
vytvoreni organizacnich struktur, které umozni nasledné pre-
klinické testovani latek, potencidlné novych IéCiv. Timto zpU-
sobem ma vyzkum zvysit Uspésnost vyvoje originalnich é¢iv
v CR, rozsifit rozsah lokalniho védeckého vyzkumu a konku-
renceschopnost ¢eského farmaceutického primyslu. V tomto
ohledu navazuji aktivity Centra na tradi¢né Uspésné a ve svété
uznavané oblasti ceské biomedicinské védy.

Vysledky v roce 2016 / Results in 2016:

Zidek, Z., Kverka, M., Dusilové, A., Kmonickova, E., Jansa,
P.: Dual inhibition of nitric oxide and prostaglandin E2
production by polysubstituted 2-aminopyrimidines. Nitric
Oxide, 57: 48-56, 2016.
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The project Centre for the Development of Original Drugs is
a strategic plan utilizing the results of research in medicinal
chemistry and pharmacology. The goal is to enable the transfer
of drug candidates into commercial practice. The project will
create a structure that will be able to develop novel drugs
mainly in the pre-clinical phase. The project will increase
the success rate of original drug development in the Czech
Republic and will extend the field of local research and industry.
The major aim of the project is to evaluate original medicinal
chemistry and pharmacological data from the point of view of
their transfer to commercial practice. The organization of the
Centre ensures the enhancement of the competitive ability of
the Czech pharmaceutical industry, depending on traditional
successful and recognized fields of Czech science.

Kolman, V., Jansa, P, Kal¢ic, F., Janeba, Z., Zidek, Z.:
Polysubstituted 4,6-bis(hetero)arylpyrimidines as dual
inhibitors of nitric oxide and prostaglandin E2 production.
Nitric Oxide, 67: 53-57, 2017.



4. Centre of Orofacial Development and Regeneration, GA CR

Program / Programme:

Prijemce / Contractor:

Hlavni fesitel / Principal investigator:
Spolupfijemci / Project participants:

GB - Projects for promotion of excellence in basic research (2014-2018)

The Institute of Experimental Medicine of the CAS

Renata Peterkova, M.D., Ph.D.

Institute of Animal Physiology and Genetics of the CAS, Brno, Charles University in

Prague, 1°t Faculty of Medicine, Department of Stomatology, Faculty of Medicine,
Masaryk University, Brno

Spoluresitelé / Participant investigators: Prof. Eva Matalovéa, Ph.D.; Prof. Zdenék Broukal M.D., Ph.D;
Prof. Lydie Izakovicova Holla, M.D., Ph.D.

Integrace Ctyr skupin umozZnuje komplexni zakladni vyzkum
vyvoje a regenerace orofacialnich struktur, prevazné zubu
a jejich kotviciho aparatu, od embrya po dospélce. Projekt
pfispéje k rozvoji regenerativnich metod zameérenych na vyvoj
biologickych zubnich nghrad.

Vyvoj i regenerace tvori tkané kontrolované podobnymi geny
a jejich produkty. Vysledky projektu budou vyuzity v rychle se
rozvijejici oblasti regenerativniho zubniho Iékarstvi. Vysledky
z casného zubniho vyvoje u zvifecich modeltd pomohou
k pochopeni obecnych mechanizmi determinace zubniho
typu a tvaru, k poznatk&im dulezitym pro bioinzenyrstvi zubni
korunky. Bude determinovan potencial odontogennich bunék
v pribéhu vyvoje s cilem identifikovat bunky s perzistujicim
potencidlem indukovat zubni regeneraci v dospélosti.
Studie pozdni odontogeneze vysvétli interakce zub-kost
a zalozeni fixace zubu v celistech pomoci periodontélnich
tkani. U ¢lovéka bude rovnéz studovéna kvalita periodontu
a moznosti jeho regenerace, jelikoz kvalita periodontélnich
tkéni  zabezpecujicich fixaci zubu je predpokladem pro
Uspesnost biologickych technologii zubnich implantatd.

Vysledky v roce 2016 / Results in 2016:

Liska F, Peterkovéa R, Peterka M, Landa V, Zidek V, Mlejnek

P, Silhavy J, Siméakovéa M, Kren V, Starker CG, Voytas DF,
Izsvak Z, Pravenec M. Targeting of the Plzf Gene in the Rat
by Transcription Activator-Like Effector Nuclease Results in
Caudal Regression Syndrome in Spontaneously Hypertensive
Rats. PLoS One. 2016 Oct 11;11(10):e0164206. doi:
10.1371/journal.pone.0164206. eCollection 2016. IF: 2.806

The integration of four groups allows for complex basic research
of the development and regeneration of orofacial structures,
mainly teeth and anchoring apparatus, from embryo to adults.
The project will contribute to the elaboration of regenerative
medicine methods focused on the development of biological
replacements of teeth.

Development and regeneration both create tissues controlled
by similar genes and their products. The project’s results will be
used in the rapidly developing area of regenerative dentistry.
The results on early tooth development in animal models
will help in understanding the general mechanisms of the
determination of tooth type and shape, knowledge important
for engineering tooth crowns. Odontogenic cells potential
will be determined during ontogeny to identify cells with
persisting potential to induce tooth regeneration in adults.
Studies on later odontogenesis will elucidate tooth-bone
interaction and the establishment of tooth fixation in the jaw
by periodontal tissues. Priodont quality and possibilities for its
regeneration will also be studied in humans, since the quality
of periodontal tissues ensuring tooth fixation is a prerequisite
for the successful outcome of the biological (engineered) tooth
implant technologies.

Dosedélova H, Stépankova K, Zikmund T, Lesot H, Kaiser J,
Novotny K, Stembirek J, Knotek Z, Zahradni¢ek O, Buchtova
M. Age-related changes in the tooth-bone interface area

of acrodont dentition in the chameleon. J Anat. 2016
Sep;229(3):356-68. doi: 10.1111/joa.12490. Epub 2016
May 12. IF: 2.182
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Oddéleni biomaterialt a biofyzikalnich metod

Oddéleni biomateriald a biofyzikalnich metod je zaméreno na vyzkum kmenovych bunék a biomateriall pro
regeneraci a rekonstrukci tkani a studium jejich funkénosti na biologickych modelech. V oblasti biofyzikalnich
metod se oddéleni zabyva vyzkumem a vyvojem nizkoteplotniho plazmatu pro vyuziti v biomedicinskych
aplikacich.

vedouci: PharmDr. Sarka Kubinova, Ph.D.

Reparace poskozené misni tkané pomoci hydrogell na bazi extracelularni matrix

DuleZitou strategii pfi reparaci misniho poranéni (SCI) je premosténi 1éze pomoci biomateridlu, ktery vytvori prostredi stimulujici
regeneraci prerusenych axonl. V této studii jsme pripravili hydrogely na bazi extraceluldrni matrix (ECM) pomoci decelularizace
praseci michy nebo mocového méchyre a hodnotili jejich neuroregenerativni potencial in vivo u akutniho modelu SCI. Vysledky
ukéazaly, Ze oba typy ECM hydrogell podpofily pfemosténi misni Iéze, modulovaly imunitni odpovéd a stimulovaly regeneraci
nervové tkane in vivo. Hydrogely na bazi ECM predstavuijf slibny biomateriél pro reparaci nervové tkané.

£a i . = =

Schéma pripravy hydrogelti pomoci decelularizace tkdni a jejich aplikace do modelu misniho poskozeni.

Tukmachev D, Forostyak S, Koci Z, Zaviskova
K, Vackova I, Vyborny K, Sandvig I, Sandvig A,
Medberry CJ, Badylak SF, Sykova E, Kubinova
S. Injectable extracellular matrix hydrogels as
scaffolds for spinal cord injury repair. Tissue

Eng A. 2016; 22(3-4):306-17. IF 3.892 | | L
Tissue ECM hydrogel Injection of ECM hydrogel
decellularization into spinal cord hemisection

Biologicky a fyzikalni aspekt bakterialni smrti indukované nizkoteplotnim plazmatem.

Interakce nizkoteplotniho plazmatu s Zivymi burikami a tkdnémi maze dramaticky ovlivnit jejich funkénost. Studie se zabyva mo-
lekuldrnimi mechanismy, které vedou k inaktivaci gram-pozitivnich a gram-negativnich bakterii po jejich interakci s plsobenim
nizkoteplotniho plazmatem. V zavislosti na délce expozice dochdazi u bakterii bud k prfimé fyzikalni destrukci, nebo k aktivaci
programované bunécné smrti, kterd vykazuje charakteristické znaky apoptézy. Studie otevird nové moznosti, jak Ize kontrolovat
interakci nizkoteplotniho plazmatu s Zivymi systémy.

Biologicky a fyzikdIni aspekt bakteridlni smrti indukované nizkoteplotnim plazmatem. =

Nizkoteplotni plazma md baktericidni tcinky. Nizké ddvky plazmatu zpGsobuji zvysenou produkci a akumulaci volnych radikdld (ROS)
uvnitr bakterie, coZ vede k aktivaci mechanismd podobnym apoptéze a bakteridini smrti. Na druhé strané vysoké ddvky plazmatu zpu-
sobuji pfimou fyzikdini destrukci v dusledku zvyseného elektrostatického napéti plsobiciho na bakteridini sténu.
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Department of Biomaterials and Biophysical Methods

Department of biomaterials and biophysical methods is focused on stem cells and biomaterials for tissue reconstruction or
regeneration and evaluation their performance using biological models. In the field of biophysical methods, research of the ef-
fects of low-temperature atmospheric plasmas on biological systems as well as the development of novel devices for medical
applications are performed.

head: Sarka Kubinova, PharmD, Ph.D.

Injectable extracellular matrix hydrogels as scaffolds for spinal cord injury repair.

An important strategy in spinal cord injury (SCI) repair is bridging the lesion with a supportive and stimulatory biomaterial that
would support axonal rewiring. In this study, we prepared extracellular matrix (ECM) hydrogels by decellularization of porcine
spinal cord or porcine urinary bladder and evaluated their neuroregenerative properties in vivo in the acute model of SCI.

The results showed that both ECM hydrogels bridged the lesion cavity, modulated the innate immune response, and provided
the benefit of a stimulatory substrate for in vivo neural tissue regeneration. ECM hydrogels thus represent a promising materials
for the neural tissue engineering.

< Scheme of preparation of hydrogels by decelularization of tissues and their application to spinal cord model.

The interplay between biological and physical scenarios of bacterial death induced by non-thermal plasma.
Direct interactions of non-thermal plasma with living cells and tissues can dramatically affect their functionality. We studied the
molecular mechanisms of non-thermal plasma-induced bacteria inactivation in both Gram-positive and Gram-negative strains.
We demonstrate that depending on the exposure time plasma induces either direct physical destruction of bacteria or triggers
programmed cell death (PCD) that exhibits characteristic features of apoptosis. Our study opens new possibilities for controlled
non-thermal plasma interactions with living systems.

Interplay of physical destruction and biological cell death upon plasma

treatment.
Bacteria Facing bactericidal stress induced by moderate levels of non-thermal plasma,
- metabolic alterations fuel production of reactive oxygen species (ROS). ROS
accumulation triggers programmed cell death in bacteria exhibiting several
hallmarks of apoptosis that accompany cell death. In contrast, high levels of
non-thermal plasma treatment lead to physical disruption of bacteria due to
electrostatic pressure resulting from plasma treatment. At as plasma exposure
time and t_ as switching time between physical and biological scenarios.

4t <1, * At >,

£

Exposure time

N

y lembrane
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- like proteins

‘S ” " Lunov O, Zablotskii V, Churpita O, Jager A, Polivka L., Sykovéa E, Dejneka
’ ‘ A. Kubinova S. The interplay between biological and physical scenarios
of bacterial death induced by non-thermal plasma. Biomaterials. 2016;

Programmed cell death Physical destruction 82:71-83. IF 8.557
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Oddéleni bunécné neurofyziologie

Oddéleni se zabyva morfologickymi a funkénimi viastnostmi gliovych bunék, predevsim astrocytl a NG2
gliovych bunék, v nervové tkani, a to jak v pribéhu fyziologického starnuti, tak i v patofyziologii globaini
a fokalni cerebralni ischemie a v progresi Alzheimerovy choroby. Z hlediska regenerativni mediciny jsou ve
stfedu zajmu NG2 gliové bunky, které v disledku zavazného poranéni nervové tkané extrémné proliferuji
a jsou schopné davat vznik i jinym bunécnym typlm, napf. oligodendrocytim a reaktivnim astrocytdm.
Jednim z cilt vyzkumu NG2 gliovych bunék je objasnéni Glohy Wnt- a Sonic hedgehog-signalizacnich drah
v proliferaci a diferenciaci téchto bunék.

| vedouci: Ing. Miroslava Andérova, CSc.

Vznik reaktivnich astrocytti z NG2 bunék je regulovan morfogenem ,sonic hedgehog”

NG2 bunky predstavuji v neposkozené nervové tkani predevsim progenitory oligodendrocytl. Za patologickych podminek se
uplatriiuje jejich Siroky diferenciacni potencial a mohou se podilet na vzniku reaktivnich astrocytd. Tato prace predklada dikazy,
7e jednim z faktort, které zasadné ovliviuji diferenciaci

NG2 bunék do reaktivnich astrocytd pfi fokalni cerebral- Normal tissue Ischemic tissue

ni ischemii, je morfogen ,sonic hedgehog” (Shh). Vysled-
ky naznacuji, ze Shh primo ovliviuje utvareni a slozeni
glidlni jizvy, coz nasledné ovliviuje rozsah ischemického
poskozen.

astrocytes

Honsa P., Valny M., Kriska J., Matuskova H., Harantova
L., Kirdajova D., Valihrach L., Androvic P, Kubista M., An-
dérova M., 2016. Generation of reactive astrocytes from
NG2 cells is regulated by sonic hedgehog. Glia. 2016
Sep;64(9):1518-31. doi: 10.1002/glia.23019.

_—

oligodendrocytes

Difuzivita mozku a strukturalni zmény tkané v modelu Huntingtonovy choroby R6/2 u mysi

K objasnéni zmén difuzivity mozku u Huntingtonovy choroby (HD), jsme porovnali vysledky dvou nezavislych diféiznich metod
spole¢né s analyzou histologickych zmén tkané. Zmény v magnetické rezonanci vétsinou odpovidali zméné extracelularniho
objemu, spojenému s Ubytkem neurond. Rizny stupen astrogliézy a/nebo exprese extraceluldrni matrix, které rovnéz ovliviuje
difuzivitu mozku, vsak ¢astecné kompenzuje bunécnou ztratu a mdze zapricinit nekonzistenci vysledkd pocetnych HD studii.

Zmeény difuzivity mozku a struktury tkdné v globus pallidus u mysiho modelu Huntigtonovy choroby —
Zvétseni extraceluldrniho objemu a pokles ADCw v globus pallidus jsou vysledkem zmén v strukture tkdné, které mohou protichtidné
ovlivhovat difuzivitu mozku: vyrazného ubytku neurond, snizené exprese extraceluldrni matrix a remodelace astrocytt vlivem astrogliozy.
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Department of Cellular Neurophysiology

is focused on membrane and morphological characteristics of glial cells after ischemic brain injury and in the progression of
neurodegenerative diseases, especially of Alzheimer’s disease. Research is oriented towards astrocytes, both at the level of gene
and protein expression, as well as at the level of astrocytic functional properties of ion channels and receptors. Another cell type
which is at the centre of interest are NG2 glial cells that following injury of the CNS proliferate and differentiate into other cell
types. The research aims to characterize their membrane properties in post-ischemic tissue and in the progression of Alzheimer’s
disease and to clarify the role of Wnt- and Shh-signaling pathways in proliferation/differentiation of NG2 glial cells.

head: Ing. Miroslava Andérova, CSc.

Generation of reactive astrocytes from NG2 cells is regulated by sonic hedgehog.

NG2 cells produce oligodendrocytes in the healthy nervous tissue. Under pathological conditions, they display a wide
differentiation potential and could give rise to reactive astrocytes. In this study we have shown that morphogene sonic hedgehog
(Shh) is an important factor that influences differentiation of NG2 cells into astrocytes during focal cerebral ischemia. We
suggest that Shh has a direct influence on the formation and composition of a glial scar, which consequently affects the degree
of the brain damage.

Brain diffusivity and structural changes in the R6/2 mouse model of Huntington's disease

. . To clarify the nature of brain diffusivity changes in Huntington's
Wild-type GP Huntington GP ) U
typ g disease (HD), we correlated results of two diffusion methods
b/ 2 with histological tissue analysis. Magnetic resonance changes
—_— y .
were mostly related to changes in the extracellular volume
extracellular space . . . S
— 3 associated with a neuronal loss. Different degree of astrogliosis
< increase 7 : ) e
2 4 and/or extracellular matrix expression affect the brain diffusion
= as well and partially compensates the cellular loss, which may
result in inconsistent results of numerous HD studies.
iontophoresis iontophoresis

Changes in the brain diffusivity and tissue structure in the globus
pallidus of R6/2 mouse model of Huntington’s disease

The extracellular volume increase and ADCw decrease in globus
pallidus result from the alterations in the tissue structure which
may have opposing effect on the brain diffusivity: profound
neuronal loss, reduction of extracellular matrix and remodeling of
astrocytes due to astrogliosis.

decline in ADC,, extracellular matrix reduction

neuron number decrease remodeling of astrocytes

Vorisek |, Syka M, Vargova L. Brain Diffusivity and Structural
Changes in the R6/2 Mouse Model of Huntington Disease. J
Neurosci Res. 2016 Oct 11. doi: 10.1002/jnr.23965.
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Oddéleni genetickeé toxikologie a nanotoxikologie

Oddéleni genetické toxikologie a nanotoxikologie vzniklo k 1. 10. 2016 z byvalého oddéleni genetické eko-
toxikologie, na jehoZz nékteré cinnosti navazuje. Hlavni naplni vyzkumu je genetické poskozeni zplsobené
nanocasticemi vznikajicimi pfi spalovacich procesech jakoz i vyrabénymi nanomateridly, toxickymi a kar-
cinogennimi latkami jako jsou polycyklické aromatické uhlovodiky a jejich derivaty. Uginek téchto faktor
je studovan jak na bunécnych kulturach, na laboratornich zvifatech i v lidskych translacnich molekularné
epidemiologickych studiich a pozorovacich epidemiologickych studiich.

vedouci: Ing. Jan Topinka, CSc., DSc.

Analyza 8-oxo-7,8-dihydro-2‘-deoxyguanosinu v moci zdokonalenou metodou ELISA: mezilaboratorni srovnavaci
studie.

Provedli jsme mezilaboratorni srovnani 8-oxo-7,8-dihydro-2‘-deoxyguanosinu metodou ELISA s vyuZitim standardizovanych
podminek, porovnali jsme vysledky s metodou kapalinové chromatografie-hmotové spektrometrie a identifikovali latky, které
mohou prispivat k odlisSnostem ve vysledcich. Standardizace vyznamné zlepsila kvalitu vysledkd, i kdyzZ jsme stéle pozorovali
jistou variabilitu zplsobenou pfitomnosti aromatickych a heterocyklickych latek a sacharidd.

Vylepsend metoda ELISA pro stanoveni 8-oxo-7,8-dihydro-2'-deoxyguanosinu (8-oxodG) v moci.
S vyuzitim standardizovanych podminek jsme stanovovali 8-oxodG ve vzorcich moci. Standardizace vyrazné sniZila mezilaboratorni
variabilitu stanoveni.

RO p. h H., K Uri Solid ph: ELISA kit )

GOSSr'Slglai ' Sr aSnénteila O%plf/]m sarrr:glees :xltra‘z:tiiie (single manufacturer, ter;perature control) _ Good interlaboratory agreement

Ambroz, A. Rossnerova, A, - 000000000000 E®

Sram, R., Ciganek, M., Neca, 5 I.i.i.i.i.i.i.i.t.:.:. éi s

J.. Arzuk, E., Mutlu, N., Cooke, — || — [ — s oot

MS.: (2016) Uri 8-0x0- - <P P S o e 3 ‘ *Data 4
S| ) Urinary 8-oxo N L0 00000 'S g, P 9 $ O

7,8-dihydro-2‘-deoxyguanosine ' .+:+=+=+=‘=+..... g:| ! ZMean

analysis by an improved ELISA: .+.+.+.+.+.+.+.+.+.+.+ §0. — T

An inter-laboratory comparison Sample ID

study. Free Radic. Biol. Med., o o

22,95 169-179. |F 5.784 ll;/ ato;(:)-?,8-dihydro-Z'-deoxyguanosine (8-0x0dG)

Vliv nanocastic na bazi kobaltu, zinku a Zeleza potazenych oxidem kremicitym na DNA, lipidy a proteiny
mesenchymalnich kmenovych bunék kostni dfené potkana.

Nanocéastice (NP) na bazi kobaltu, zinku a Zeleza potazené oxidem kremicitym byly testovany z hlediska jejich viivu na DNA, lipidy
a proteiny v mesenchymalnich kmenovych bunkach kostni dfené potkana. NP nebyly vyznamné cytotoxické, s vyjimkou nejvyssi
koncentrace, kterd zpomalila proliferaci bunék a indukovala poskozeni DNA, lipidQ a proteind. Vysledky naznacuji, Ze testované
NP predstavuji pfi aplikaci v netoxické davce slibné kontrastni ¢inidlo pro znaceni bunék pfi analyze magnetickou rezonanci.
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Department of Genetic Toxicology and Nanotoxicology

Department of Genetic Toxicology and Nanotoxicology (OGTN) was established on October 1, 2016 as a successor of Department
of Genetic Ecotoxicology (OGE). The research of OGTN builds upon the activities of OGE. The principal aim of OGTN is to
study genetic damage induced by combustion-generated and engineered nanoparticles, as well as by toxic and carcinogenic
compounds, such as polycyclic aromatic hydrocarbons and their derivatives. The effect of these factors is studied in cell lines, in
laboratory animals, in translational human molecular-epidemiological studies and observational epidemiological studies.

head: Jan Topinka, Ph.D., DSc.

Urinary 8-oxo-7,8-dihydro-2‘-deoxyguanosine analysis by an improved ELISA: An inter-laboratory comparison
study.

We performed an inter-laboratory comparison of 8-oxo-7,8-dihydro-2'-deoxyguanosine by ELISA using standardized conditions,
compared the ELISA results with high-performance liquid chromatography-tandem mass spectrometry and performed
identification of compounds that may contribute to the discrepancy between methods. Assay standardization significantly
improved inter-laboratory agreement, although some variability caused by aromatic and heterocyclic compounds and saccharides
is still observed.

<« Animproved ELISA to assess urinary 8-oxo-7,8-dihydro-2‘-deoxyguanosine (8-oxodG)
Using standardized conditions urinary 8-oxodG levels were analyzed. Assay standardization significantly decreased inter-laboratory
variability of the assay.

The impact of silica encapsulated cobalt zinc ferrite nanoparticles on DNA, lipids and proteins of rat bone marrow
mesenchymal stem cells.

Cobalt-zinc-ferrite nanoparticles (NPs) encapsulated by amorphous silica were tested to assess their effect on DNA, lipids and
proteins in rat mesenchymal stem cells. No significant cytotoxic effects were observed, except for the highest dose of CZF-NPs,
that slowed down cell proliferation and induced damage to DNA, lipids and proteins. The results suggest that the silica-coated
CZF-NPs, when applied at a non-toxic dose, represent a promising contrast agent for cell labeling for magnetic resonance
analysis.

Novotnd, B., Turnovcovd, K., Veverka, P., Rossner, P. Jr., Bagryantseva, Y., Herynek, V., Zvatora, P., Vosmanska, M., Klementova,

M., Sykovd, E., Jendelova, P.: (2016) The impact of silica encapsulated cobalt zinc ferrite nanoparticles on DNA, lipids and
proteins of rat bone marrow mesenchymal stem cells. Nanotoxicology, 10(6): 662-670. IF 7.913
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Oddéleni farmakologie

Aktivita oddéleni farmakologie je soustfedéna na analyzu imunobiologickych vlastnosti latek, zvlasté téch,
které maji vztah k pricinam a disledklm zanétlivych a nddorovych procest. V pilotnich studiich sledujeme
jejich vliv na produkci prostaglandind, oxidu dusnatého a cytokind. Kromé biologické Gcinnosti jsou dal$imi
kritérii pro zarazeni latek do preklinického vyzkumu i hodnocenti jejich bezpecnosti a stanoveni mechanizma
Ucinku. Terapeuticky potencial latek ovéfujeme v experimentalnich modelech lidskych zanétlivych nemoci.
Cilem zékladniho vyzkumu v této oblasti je hledani novych kandidatl pro perspektivni terapeutické vyuziti.

vedouci: RNDr. Zdenék Zidek, DrSc.

Protizanétlivy potencial pyrimidinovych derivatt

Syntetizovali jsme nékolik skupin originalnich derivatd pyri- coLITIS
midinu. Zjistili jsme, Ze pfedstavuji nové netoxické inhibito- B Disease activly index (DA)
ry prostaglandinu E, a oxidu dusnatého. Koncentrace, které 100 m Cobnlength |

snizuji produkci zanétlivych mediadtorti o 50 %, se pohybuiji
v rozmezi 1-5 uM. U vybranych latek byly prokazany pri-
znivé Ucinky na rozvoj experimentalniho modelu ulcerdzni
kolitidy.

75

Vliv vybranych derivdtt pyrimidinu na pribéh zdnétu tlusté- 501
ho stfeva u mysi po aplikaci dextran sulfdtu. Zdvaznost zdnétu
byla hodnocena pomoci zmén v délce streva a celkového inde-

xu aktivity onemocnéni (DAI). 254

Response in % of controls

Zidek Z., Kverka M., Dusilova A., Kmonickovéa E., Jansa P:

Dual inhibition of nitric oxide and prostaglandin E, produc- 0
tion by polysubstituted 2-aminopyrimidines. Nitric Oxide,
57:48-56, 2016.

Control diseased 15 s Vis Sulfasalazine

Biologicka aktivita seskviterpenovych laktont

Ve skupiné seskviterpenovych laktond rostlinného plvodu jsme nalezli tzv. trilobolid, u kterého jsme objevili imunostimulacni
vlastnosti. Je silnym stimuldtorem produkce interferonu-y a interleukinu IL-2. Kromé toho jsme stanovili jeho intracelularni
lokalizaci, vliv na intracelularni vapnik a na molekularni dréhy u makrofagl a naddorovych bunék. Nékteré konjugaty trilobolidu
s porfyrinem a steroidy mohou byt povazovany za kandidaty pro cilenou [é¢bu nddord a mykobakteridlnich infekc.

Obrdzek demonstruje lokalizaci trilobolidu v lidskych nddorovych bunécnych liniich U2 OS and PC-3. =
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Department of Pharmacology

Activities of the Department of Pharmacology are focused on research and development of original low-molecular weight drugs
targeting inflammatory and cancer diseases. Prospective pharmacological properties are evaluated in pilot studies analyzing
effects of compounds on the production of prostaglandins, nitric oxide and cytokines. More advanced studies are focused
on rational mofification of parent chemical structures and synthesis of novel compounds. Indispensable part of studies is
determination of safety and mechanism of action of drugs. Therapeutic potential of promising drug candidates is assessed in
experimental models of human diseases.

head: Zdenék Zidek, DrSc.

Anti-inflammatory potential of pyrimidine derivatives.

We synthesized several series of original derivatives of pyrimidine. They have been identified as novel non-toxic inhibitors of the
production of prostaglandin E, and nitric oxide. Concentrations which suppress the inflammatory mediators by 50% are in the
range of 1-5 uM. Selected compounds exhibit beneficial effects in animal models of ulcerative colitis.

<« Effect of selected pyrimidine derivatives on colon inflammation induced in mice by dextran sulfate. Severity of inflammation was
evaluated by parameters such as colon length and overall disease activity index (DAI).

Biological activity of sesquiterpene lactones

In a group of guaianolide type of sesquiterpene lactones of natural origin, we revealed the lactone trilobolide with
immunostimulatory properties. It is a potent stimulator of IFN-y and IL-2. Its biological properties, such as intracellular localization,
NO production, cytotoxicity, intracellular calcium and molecular pathways in macrophages and cancer cell lines were evaluated.
Several trilobolide conjugates with porphyrin and steroid structures can be considered as promising candidates for targeted
immunomodulatory, anticancer and antimycobacterial therapies.

The figure demonstrates presence of trilobolide in human
osteosarcoma cell line U2 OS and prostatic carcinoma line
PC-3.

U208

40 pum 40 pm

PC.3

10 jum
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Oddéleni mikroskopie

V Oddéleni mikroskopie se zabyvame studiem jemné struktury a funkénich projevi doménového uspora-
dani biomembran v eukaryotickych bunkéch, s dlirazem na Glohu membranovych mikrodomén v bunécné
stresové odpovédi a regulaci metabolickych pochod v burice. Déle poskytujeme ¢lenlim ostatnich oddéleni
UEM metodickou podporu v oblasti modernich zobrazovacich metod, predevsim fluorescenéni mikroskopie.

vedouci: doc. RNDr. Jan Malinsky, Ph.D.

Pkh kinazy zabranuji tvorbé prodlouzenych eisosomu v patogenni kvasince C. albicans.

Analyzou strukturnich replik plasmatické membrany ziskanych metodou mrazového leptani jsme u mutantnich kment patogenni
kvasinky C. albicans prokézali silnou zavislost morfologie
eisosomu na expresi regulacnich kindz CaPkh2 a CaPkh3,
homologl savci PDK1. Jmenovité absence CaPkh2 vede
k propojeni velkého poctu eisosomU v retizkovité struk-
tury o délce nékolika mikront. Jedna se o prvni pozoro-
vani téchto struktur, které naznacuje mozny mechanis-
mus regulace stresové odpovédi pomoci Pkh kinaz.

Formovdni membrdnovych Zldbki v pkh2A kmeni C. albi-
cans.
Bunky byly zpracovdny metodou mrazového leptdni a zob-
razeny pomoci transmisni elektronové mikroskopie. Méritko:
1 um.

Wang HX, Douglas LM, Vesela P, Rachel R, Malinsky J,
Konopka JB. Eisosomes promote the ability of Sur7 to
regulate plasma 2 membrane organization in Candida
albicans. Mol Biol Cell 27(10):1663-1675 (2016)

Specifickd degradace fosfatidylglycerolu (PG) je nezbytna pro spravnou funkci a morfologii mitochondrii.

Pomoci fluorescencni mikroskopie a na zakladé analyzy obsahu fosfolipid( v dele¢nich kmenech S. cerevisiae jsme zjistili, Ze nejen
ztrdta kardiolipinu (CL), ale také nedostatec¢né odstranovani jeho primého prekurzoru, fosfatidylglycerolu (PG), z vnitfni mito-
chondridlni membrany vyznamné ovliviuje morfologii a funkci mitochondrii. Konkrétné jsme zjistili, Ze akumulace PG s normélni-
mi hladinami CL vede k zvysSené fragmentaci mitochondrif, zatimco v nepfitomnosti CL nahromadéni PG vede k tvorbé planarnich
(listovych) mitochondrii. Tyto vysledky by mély pomoci k objasnéni molekularnich mechanismd, které vedou k symptomatickym
projeviim Barthova syndromu.

Kvasinky akumulujici fosfatidylglycerol (PG) vykazuji fragmentované mitochondrie. =

Mitochondridini sité obarvené pomoci Mitotracker Red CMX-Ros v kontrolnim kmeni a v delecnich kmenech kvasinky S. cerevisiae s po-
ruchou degradace PG (pgcl), resp. syntézy CL (crd1), projekce primérnych intenzit fluorescence. Méritko: 5 um.
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Department of Microscopy

In Microscopy Unit we study fine structure and functional manifestations of domain organization of biomembranes in eukaryotic
cells, with a special emphasis on the role of membrane microdomains in cellular stress response and regulation of metabolic
processes within the cell. In addition, the Unit serves to members of other IEM departments a methodological support in up-to-
date imaging techniques, mainly fluorescence microscopy methods.

head: Assoc. Prof. Jan Malinsky, Ph.D.

Pkh kinases prevent formation of elongated eisosomes in pathogenic yeast C. albicans.

Analysis of freeze-etched replicas revealed a strong dependence of eisosome morphology on the expression of regulatory
kinases CaPkh2/3, homologs of mammalian PDK1, in the plasma membrane of mutant strains of pathogenic yeast C. albicans.
Namely absence of CaPkh2 led to coupling of numerous eisosomes into chain-like, several micrometers long structures. It
represents the first observation of these structures, which suggests the possible mechanism of stress response regulation by
Pkh kinases.

< Membrane furrow formation in pkh2A strain of C. albicans.
Cells were processed by the freeze-etching technique and visualized by transmission electron microscopy. Bar: 1 um.

Specific degradation of phosphatidylglycerol is necessary for proper mitochondrial morphology and function.
Using fluorescence microscopy and the analysis of phospholipid content in deletion strains of the yeast S. cerevisiae, we have
found that not only the loss of cardiolipin (CL) but also the defective removal of a direct CL precursor, phosphatidylglycerol (PG),
from the inner mitochondrial membrane significantly affects the morphology and function of the mitochondria. Specifically,
we observed that at normal CL levels, accumulation of PG leads to the increased fragmentation of mitochondria, while in the
absence of CL, it leads to the formation of lamellar mitochondria - mitochondrial sheets. These results should contribute to
elucidation of the molecular mechanisms leading to symptomatic manifestations of the Barth syndrome.

Yeast cells accumulating PG exhibit fragmented mitochondria.
WT

pgciA crd1A pgciicrdiA

Mitochondrial networks visualized
by  Mitotracker Red  CMX-
Ros staining in wildtype and
mutant yeast strains defective
in PG degradation (pgcl) and/
or CL biosynthesis (crd1), mean
projection. Bar: 5 um.

Pokorna L, Cermakova P, Horvéath A, Baile M G, Claypool S M, Gria¢ P, Malinsky J, BaldZzova M. Specific degradation of phospha-
tidylglycerol is necessary for proper mitochondrial morphology and function. Biochim. Biophys. Acta 1857(1): 34-45 (2016).
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Oddéleni molekularni biologie nadort

Oddéleni molekularni biologie naddort studuje A) molekularni mechanismy, které moduluji individualni vni-
mavost vU¢i genotoxickym a karcinogennim Ucinklm, mapuje faktory ovliviujici individuaini odpovéd na
protinadorovou lécbu a progndzu onemocnéni, B) epidemiologické, genetické a epigenetické aspekty kar-
cinogeneze. Tézistém zajmu jsou pak opravy DNA poskozeni, véetné funkénich testl, exprese relevantnich
kandidatnich gend DNA opravy a odpovidajicich proteind, interakce genotypu s fenotypem a hledani bio-
markert. Rovnéz mapujeme roli DNA opravy v bunécné odpovédi na chemoterapii a pri vzniku rezistence
vUci protinadorové terapii.

vedouci: MUDr. Pavel Vodicka, CSc.

Genové varianty v genech fidicich mitdzu ve vztahu k chromozomalnim aberacim u zdravych jedincu.
Chromosomalni aberace (CAs) byvaji spjaty s rizikem vzniku nadort. Vychazeje z vyznamu systému fizeni mitézy ve vztahu
k udrzeni chromozomalni integrity studovali jsme varianty v genech fizeni mitézy u zdravych osob se zvysenou frekvenci CAs
chorovych funkci (ZWINT, ZWILCH a MAD2L1) pfispivaji k frekvenci CAs a geny fidici mitézu na rdznych Grovnich jsou zasadni
pri tvorbé CAs.

DNA double- strand breaks

chromatid breaks
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Vznik dvouretézcovych zlom( v DNA a jejich dusledek pro chro-
mozomadlni instabilitu a karcinogenezu.

Forsti A, Frank Ch, Smolkova B, Kazimirova A, Barancokova M,
Vymetalkova V, Kroupa M, Naccarati A, Vodickova L, Buchan-
cova J, Dusinska M, Musak L, Vodicka P, Hemminki K, Gene- s edatiogs
tic variation in the major mitotic checkpoint genes associated :
with chromosomal aberrations in healthy humans. Cancer Lett.

2016 Oct 1;380(2):442-6.

Varianty v mucinovych genech, ovliviujici vazbu mikro RNA, jako mozné prediktory I1éCby a progndézy u pacientt
s nadory tlustého streva a konecniku.

Mucindzni nadory vykazuji horsi progndzu. Zajimalo nas, zda variabilita v mikroRNA vazebnych mistech mucinovych gent modu-
luje signalni odpoved a genomickou stabilitu s dopady na vnimavost vici nadordm a celkové prezivani pacientt. Pacienti s nadory
tlustého streva s genotypem CC (rs886403 u MUC21) vykazuiji kratsi prezivani a zvysenou rekurenci nez pacienti s TT genotype.
U rektélnich pacientll CC genotyp v rs4729655 MUC17 je spojen s delSim prezivanim. Variabilita v mikroRNA vazebnych mis-
tech mucinovych genl skute¢né ovliviuje prezivani pacientd a riziko vzniku onemocnéni.

Vymetalkova V, Pardini B, Rosa F, Jiraskova K, DiGaetano C, Bendova P, Levy M, Veskrnova V, Buchler T, Vodickova L, Naccarati

A, Vodicka P, Polymorphisms in microRNA binding sites of mucin genes as predictors of clinical outcome in colorectal cancer
patients. Carcinogensis 2017 Jan; 38 (1); 28-39.
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Department of the Molecular Biology of Cancer

Department of the Molecular Biology of Cancer focuses its activity on A) molecular mechanisms involved in the cascade of
genotoxic/carcinogenic effects of xenobiotics as well as on factors of individual susceptibility modulating genotoxic and/or
carcinogenic effects. B) epidemiological, genetic and epigenetic aspects in carcinogenesis. The main topic is DNA damage
and DNA repair addressing mechanistic and functional relevance, links to cell cycle regulation and cellular response to the
chemotherapy and in the resistance towards anticancer treatment.

head: Pavel Vodicka, M.D., Ph.D.

Genetic variation in the major mitotic checkpoint genes associated with chromosomal aberrations in healthy
humans.

Chromosomal aberrations (CAs) in humans may be related to risk of cancer. In view of the importance of the mitotic checkpoint
machinery on maintaining chromosomal integrity we studied variants in main checkpoint related genes in healthy individuals
with an increased number of CAs compared to those with a low number of CAs. The results demonstrate that interactions at
the level of cohesin (PTTG1) and kinetochore function (ZWINT, ZWILCH and MAD2L1) contribute to the frequency of CAs,
suggesting that genes at different checkpoint functions are required for the formation of CAs.

< Generation of Double-strand breaks and their impact on chromosomal instability and carcinogenesis.

Polymorphisms in microRNA binding sites of mucin genes as predictors of clinical outcome in colorectal cancer
patients.

Mucins are markers of adverse prognosis. We hypothesized that variations in miRNA binding sites in mucin genes may modulate
signaling response and of genomic stability with impact on cancer susceptibility and patient’s survival. Colon cancer patients
with CC genotype of rs886403 in MUC21 displayed a shorter survival and higher recurrence than TT carriers, whereas rectal
cancer cases carrying the CC genotype of rs4729655 in MUC17 displayed a longer survival. The variation in miRNA binding to
mucin genes impacts colorectal cancer susceptibility and patient’s survival.
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Oddéleni molekularni neurofyziologie

Na oddéleni molekuldrni neurofyziologie se zabyvame roli hypotalamickych hormon( vazopresinu a oxytoci-
nu v centrdlnim a perifernim nervovém systému, kde studujeme jejich terapeutické moznosti pro lécbu riiz-
nych onemocnéni. Vyuzivame tfi modely transgennich potkan(, které umoznuiji vizualizaci fluorescencnich
proteintl navazanych na vazopresin a oxytocin v neuronech a gliovych bunkach. Oddéleni se také zaméruje
na mechanismy Ca?* signalizace v kmenovych bunkach rdzného plvodu. Nase pristupy povedou k vyvoji
lepSich nastroja pro modelovani nemoci a vyvoji novych lékl a taky vylepsi odolnost vsech typd kmenovych
bunék po transplantaci pfi Iécbé bunécnou terapii.

vedouci: Dr. Govindan Dayanithi, Ph.D.

Charakteristika iontovych kanal a ionotropnich receptor( v stromalnich burnkach izolovanych z tukové tkané
a kostni drené.

V této praci jsme analyzovali Ca?* signdly a vlastnosti membrany stromalnich bunék derivovanych z tukové tkadné potkanti (ADSC)
a stromalnich bunék derivovanych z kostni dfené a to nejprve v basélnich podminkach a poté v mediu, jez obsahovalo faktory
ovliviauijici jejich charakter. Modifikované ADSC bunky vykazovaly expresi Ca?* kandld typu L, zatimco BMSC burky exprimovaly
funkéni kanaly jak L, tak P/Q typu. Jak u ADSC, tak u BMSC bunék bylo pritomno funkéni endoplasmické retikulum, exprimovaly
purinergni receptory, ryanodinové receptory, a produkova- bADSCs mADSCs
ly Ca?* oscilace. VSechny bunky vykazaly odpovéd na vazo- Lo

presin a exprimovaly vazopresinové receptory typu V1. Na- = g } 4
opak funkéni oxytocinové receptory byly exprimovany pouze =
v modifikovanych BMSC bunkéch. Nase vysledky ukazuji, ze 2 e
modifikace ADSC bunék a BMSC bunék v médiu je spojena se @ = X
signifikantnimi zménami v jejich Ca?* signalizaci a vlastnostech 3 o ™
membrany. & mBMSCs

1E - LVGEE l_l PIOVGEC
Schéma funkéni exprese Ca®* kandli a receptor(i podilejicich se f;' = W‘_’l"m
na Ca?* signalizaci v kmenovych bunkdch derivovanych z tuko- = g -
vé tkdné (ADSCs) a v kmenovych burikdch derivovanych z kostni g “g;{ &
drené (BMSCs) za bazdlnich podminek a po modifikaci média. % o

Sodiko-vapnikovy vyménik a Ca?* kanal typu R zprostfedkovava spontanni Ca?* oscilace v magnocelularnich neu-
ronech supraoptického jadra potkan.

V této praci jsme studovali mechanismy podilejici se na vzniku spontannich Ca?* oscilaci isolovanych bunék supraoptického jadra
potkand. S vyuzitim specifickych blokatord jsme detailné analyzovali podil iontovych kanalt, Na/Ca?" vyméniku, vnitrobunéc-
nych Ca?* kanall, vnitrobunécnych Ca?* kompartmentd, dalsich organel akumulujicich Ca?*, Ca?* pumpu plasmatické membran
a vnitrobunécné Ca?* signalni kaskady. V zavéru jsme ukazali, Ze spontdnni Ca?* oscilace v magnocelularnich neuronech jsou
zprostredkovany zejména vzajemnou souhrou napétove fizeného Ca?* kandlu typu R a Na/Ca?* vymeéniku.

(A) Ukdzka zdznamu spontdnni Ca?* oscilace v izolovaném magnoceluldrnim neuronu. (B). Schematicky diagram ukazuje vétsinu znd-

mych mechanizmt Ca?* transportu. Cervené byly vyznaceny ty mechanizmy, je? jsme identifikovali jako zdsadni pro spontdnni Ca?*
oscilace neuronti supraoptického jddra. =
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Department of Molecular Neurophysiology

The Department of Molecular Neurophysiology studies the role of vasopressin and oxytocin in the central and peripheral
nervous system and their therapeutic implications for a number of diseases. The division uses three models of transgenic rats,
which allow the visualization of fluorescent vasopressin and oxytocin to study calcium signalling and calcium homeostasis in
vasopressin and oxytocin containing neurones and glial cells. The department is also focusing on the fundamental aspects of
Ca?* signalling mechanisms in stem cells. This approach will lead to the development of better tools for accurate modelling of
the diseases, toxicity screening, etc and to novel approaches for cell-based therapies.

head: Dr. Govindan Dayanithi, Ph.D.

Characteristics of ion channels and ionotropic receptors in adipose- and bone marrow derived stromal cells.

In this study we analyzed Ca?* signals and membrane properties in rat adipose-derived stromal cells (ADSCs) and bone marrow
stromal cells (BMSCs) in basal conditions, and then following a switch into medium that contains factors known to modify their
character. Modified ADSCs (mADSCs) expressed L-type Ca?* channels whereas both L- and P/Q- channels were operational in
mBMSCs. Both mADSCs and mBMSCs possessed functional endoplasmic reticulum Ca?* stores, expressed purinergic receptors,
ryanodine receptor-1 and -3, and exhibited spontaneous [Ca#]. oscillations. All cells exhibited [Ca*] responses to vasopressin
and expressed V1 type receptors. Functional oxytocin receptors were, in contrast, expressed only in modified MSCs. Our results
indicate that modification of ADSCs and BMSCs by alteration in medium formulation is associated with significant changes in
their Ca?* signaling and membrane properties.

<« Schematic drawing showing the change in functional expression of Ca®* channels and receptors linked to Ca®* signalling in ADSCs
and BMSCs under basal conditions and after medium modification.

Forostyak, O., Butenko, O., Andérova, M., Forostyak, S., Sykova, E., Verkhratsky, A., Dayanithi, G.: (2016) Specific profiles of ion
channels and ionotropic receptors define adipose- and bone marrow derived stromal cells. Stem Cell Res., 16(3):622-634.0

Sodium-calcium exchanger and R-type Ca** channels mediate spontaneous [Ca?], oscillations in magnocellular
neurones of the rat supraoptic nukleus.
Here we studied mechanisms mediating spontaneous [Ca?*], oscillations in isolated supraoptic neurones. Using specific drugs we
evaluated in depth analysis the contribution of plasmalemmal ion channels (Ca?*, Na*), Na*/ Ca?* exchanger (NCX), intracellular
Ca?" release channels (InsP3Rs and RyRs), Ca?* storage organelles, plasma membrane Ca? pump and intracellular signal
transduction cascades into spontaneous Ca?* activity. In conclusion, we show that spontaneous oscillations in magnocellular
neurones are mediated by a concerted action of R-type Ca?* channels and the NCX fluctuating between forward and reverse
modes. A B .
: [Ca"l. N PaT
(A). A representative trace of spontaneous [Ca®']. oscillations R
in isolated magnocellular neurone. (B). Schematic diagram
shows the possible Ca?* transport mechanisms with highlights

Na'/Ca™

(red) of those that were identified as essential for [Ca*] =
oscillations in the magnocellular neurones of the supraoptic S
nucleus. 100s PMCA
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Oddéleni neurofyziologie sluchu

Védeckd cinnost spocivala ve studovani mechanizmd zpracovani zvukovych podnétl ve sluchovém systé-
mu savcl a vyvojové plasticity sluchové drahy za normalnich a patologickych podminek. Experimentalni
prace vyuzivaly elektrofyziologické, imunohistochemické, behavioralni a in vivo zobrazovaci metody u zvirat
a audiometrické testy u clovéka. Vysledky ziskané studiem sluchové drahy zvifat mohou najit uplatnéni pri
poznani obecnych molekuldrnich mechanizmi prenosu signalt v nervovém systému.

vedouci: RNDr. Rostislav Turecek, CSc.

Expozice mysi silnému hluku vyvolala zmény aktivity inhibi¢nich interneuront v jejich sluchové kire. Zmény
vykazovaly specifitu pro jednotlivé bunécné podtypy a umisténi interneuront v jednotlivych vrstvach sluchové
kary.

Studovali jsme vlivy akustického traumatu na na aktivitu jednotlivych neuront v priméarni sluchové kire narkotizované mysi
pomoci dvoufotonového vapnikového zobrazovani a extracelularni elektrofyziologie. Viysledky ukézaly zmény v aktivité inhibic-
nich interneurond, v zavislosti na buné¢ném typu a na lokalizaci v jednotlivych korovych vrstvach. Pozorované zmeény ve funkci
interneurond by mohly hrat dilezitou roli pfi patogenezi tinnitu.

Experimentdini postup in vivo vdpnikového zobrazovdni pri studiu vlivu akustického traumatu na jednotlivé podtypy neurond ve slu-
chové kare mysi, se specidlnim zamérenim na somatostatin- and parvalbumin-pozitivni (SST+ a PV+) inhibiéni interneurony v riiznych
korovych vrstvdch. =

Vdpnikové zobrazovdni ve sluchové kire in vivo. A) Experimentdlini uspordddni akustické stimulace pod dvoufotonovym mikroskopem.
B) Fluorescencni obrdzek zorného pole zachycujici kortikdIni vrstvu 2/3; PV+ interneurony jsou obarveny cervené. C) Analogické k B,
ale cervené jsou identifikovdny SST+ interneurony. Vsechny druhy neuront na obrdzcich B a C byly zdroven naplnény vdpnikovou flu-
orescencni sondou OGB-1 (zelend). D) Analyza kalciovych dat a rekonstrukce neurondlni aktivity. E) Porovndni frekvencniho kédovdni
jednotlivymi neurony pied a po akustickém traumatu.

Novak O, Zelenka O, Hromadka T, and Syka J. Immediate manifestation of acoustic trauma in the auditory cortex is layer-specific
and cell type-dependent. J Neurophysiol jn.00810.02015, 2016. DOI: 10.1152/jn.00810.2015

Zpracovani averzivniho zvuku potkana o frekvenci 22 kHz je rozdilné v jednotlivych mozkovych oblastech.
Studovali jsme reakce sluchového systému potkana na averzivni 22-kHz vokalizace pomoci imunohistochemické analyzy exprese
c-Fos proteinu. Pouzivali jsme 3 typy akustické stimulace: pomoci zaznamu prirozené vokalizace o frekvenci 22 kHz, pomoci

vokalizace jiného zvirete v okoli a synteticky vytvorenou umélou vokalizaci. Viy- e
sledky ukazaly, ze stimulace vede k vyssi intenzité c-Fos barveni. Prirozené voka- e I B [ pr——
lizace vyvolaly vyssi reakce, zvlasteé v akustickych a limbickych jadrech, zatimco ot I b oo
umeélé vokalizace byly malo Gcinné v limbickych strukturach. z e, T

E 4000 [ s e h ]
Mnozstvi c-Fos imunoreaktivnich jader v jednotlivych strukturdch u kontrolnich pot- é 3000+ S
kand, u potkant stimulovanych 22-kHz stimulem ze zdznamu, u potkand stimulo- 2000 N
vanych uméle vytvorenym stimulem a u potkant stimulovanych prirodni vokalizaci 1000
VYVO’anou drdZdénim paCky' 0- inferior auditory hippocampus  basolateral periaqueductal

colliculus cortex amygdala grey
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Department of Audtory Neuroscience

The research in the Department was focused on mechanisms underlying the processing of auditory stimuli in mammalian
auditory system. We have also investigate the developmental plasticity in the auditory pathways under normal and pathological
conditions. We used electrophysiological, immunohistochemical, behavioral and in vivo imaging methods in animal models or
audiometric tests in humans. Our results obtained on animal models will help to understand general mechanisms of signal
transfer in the nervous system.

head: Rostislav Turecek, Ph.D.

Changes in the activity of auditory cortical inhibitory interneurons after acoustic trauma were cell type- and
layer-specific.
Single-unit electrophysiological recording and two-photon calcium imaging in anaesthetized mice were used to evaluate the
effects of acute acoustic trauma on the response properties of neurons in the core auditory cortex. The results demonstrate cell
t\/pe- and Iayer—speciﬁc changes. The observed changes could play a role in pathogenesis of tinnitus.
An overview of in vivo calcium imaging used for studying effects of
acute acoustic trauma in the mouse auditory cortex, with special
focus on somatostatin- and parvalbumin-positive (SST+ and PV+)
inhibitory interneurons in different cortical layers.
7 Calcium imaging in the auditory cortex in vivo. A) A scheme of
& free-field acoustic stimulation under the two-photon microscope.
Sound absorbing foam B) Example field of view of layer 2/3 in the auditory cortex. PV+
cells were labeled with tdTomato (red). C) Similar to B, but with
labeled SST+ interneurons. All cells in B and C were also loaded
with calcium indicator OGB-1 (green). D) Calcium data analysis
and spiking activity inference. E) Comparison of coding properties
of individual neurons before and after the acoustic trauma.

Time [s]

Processing of aversive 22-kHz rat's call differ in individual brain structures.

The responses to aversive 22-kHz vocalization was evaluated by c-Fos mmunolabelling in different brain structures. The
natural 22-kHz vocalizations was either played from a recording or produced by a foot-shocked animal located nearby (live
vocalizations) or the artificial call-like stimuli was used. The natural 22-kHz vocalizations evoked larger response in auditory and
limbic structures, whereas artificial call-like stimuli was less efficient in limbic structures.

< Numerical density of c-Fos immunoreactive nuclei in particular brain regions in control non-stimulated rats, animals exposed to
playback of 22-kHz vocalizations, animals exposed to artificial stimuli, and animals exposed to natural 22-kHz vocalizations emitted
by a nearby rat.

Ouda L, Jilek M, Syka J. Expression of c-Fos in rat auditory and limbic systems following 22-kHz calls. Behav Brain Res. 2016 Jul
15;308:196-204.
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Oddéleni teratologie

Oddéleni teratologie se zabyva studiem pricin a mechanizm( vzniku vrozenych vad u ¢lovéka a u experimen-

télnich modell. Cilem vyzkumu je prispét k poznatklim o normalnim a abnormalnim vyvoji, etiopatogenezi
vyvojovych vad a moznostech jejich prevence v populaci.

vedouci: doc. MUDr. Miroslav Peterka, DSc.

Jedna odontogenni bunécna populace prispiva k vyvoji mysich fezak(i a predsiné tstni

Publikace prokazuje, Ze ¢ast bunék vestibularniho epitelu doIni mysi Celisti pochazi z oblasti, kterd dava vznik rezakam. Vyuziti
Cre-loxP technologie umoznilo vizualizovat bunécnou linii exprimujici Shh (marker odontogeneze) v pribéhu raného vyvoje
predni ¢asti mysi mandibuly iniciujici vyvoj fezakd. Tyto bunky byly zachyceny také ve vnitfni vrstvé vestibularniho epitelu. Pri-
tomnost bunék indukujicich zuby mimo zubni epitel v oblasti zevné od dentice vysvétiuje mozny vyvojovy plvod patologii (napf.
periferni odontomy), které se v této oblasti tvori.

Odontogenni bunécnd populace prispivd k vyvoji mysich fezdkul a predsiné ustni —

(A) Schéma vyvoje mysiho rezdku (Fl) z dentdiniho epitelu (DE) a predsiné dutiny ustni (VO) z vestibuldrniho epitelu (VE). (B) Populace bu-
nek plvodné exprimujicich Shh (modre) je lokalizovand nejen ve vyvijejicim se zdkladu budouciho fezdku (Cernd hvézdicka), ale i ve ves-
tibuldrnim epitelu (oranZovd hvézdicka).

Hovorakova M, Lochovska K, Zahradnicek O, Domonkosova Tibenska K, Dornhoferova M, Horakova-Smrckova L, Bodorikova S.
One Odontogenic Cell-Population Contributes to the Development of the Mouse Incisors and of the Oral Vestibule. PLoS One.
2016 Sep 9;11(9):e0162523. doi: 10.1371/journal.pone.0162523. eCollection 2016.

Vékoveé zavislé zmény v oblasti rozhrani zubu a kosti u chameleona

U ¢lovéka je ankyldza zpevnéni kloubu diky abnormalini adhezi kosti kloubu, coz mdze
byt dlsledkem zranéni ¢ onemocnéni. Popisujeme vekovée zavislé zmény na stycné
plose zubu a kosti u chameledna, kde ankyldza reprezentuje normaini stav. Pozorovali
jsme progresivni zaplhovani zubni papily mineralizovanou matrix s komplexnf siti nemi-
neralizovanych kanalkd. Zubni dutina zUstavé dlouho spojena kanéalky se zubnimi pa-
pilami sousedicich zubU a také s dfenovou dutinou kosti ¢elisti. Primér téchto kanalk
se postupné zmensuje a nakonec vcéetné zubni papily zanikaji.

Srust zub( s kosti a sousednimi zuby.

(A,B) Fize zubui s kosténymi lamelami a ftize sousednich zub0 u juvenilnich jedincu. (C) Zub-
ni papila (dp) je oddélend od kostni diené (bm) zubni lamelou. (D) Dutiny (Zluté). (E) Perforace
spojujici kostni dien se zubni papilou (sipky). (FG) Ukldddni mineralizované tkdné u juvenil-
nich zvirat zacind v rostrdlni ¢dsti Celisti. (I) Mensi zubni papily. (J) Redukované perforace
spojuji kostni dren se zubni papilou (Sipky). (H,M) Redukce zubni papily. (N) Zbytky kandlkt a dutin (Zluté). (K,L) Zuby jsou pevné spojené
s kosti. Zubni papila dospélych zvitat zacind byt vyplnéna mineralizovanou tkdni. (O) Malé kandlky spojujici kostni dren se zubni papilou.

28 | Vyrocni zprava 2016



Department of Teratology

The main focuses of the Department of Teratology are studies on developmental abnormalities in humans as well as in
experimental models. The main target is to contribute to the knowledge about normal and abnormal development, pathogenesis
of inborn defects and possibilities of their prevention.

head: Assoc. Prof. Miroslav Peterka, M.D., DSc.

One odontogenic cell-population contributes to the development of the mouse incisors and of the oral Vestibule.
The paper shows that part of cells of vestibular epithelium in the mouse lower jaw originates in the developmental region
of incisors. Using of Cre-loxP technology allowed visualizing of cell lineage expressing Shh  prenatai 1 -

(marker of odontogenesis) and initiating incisors formation during early development of the

anterior mouse mandible. These cells were found also in the inner layer of the vestibular ‘ d
epithelium. Existence of cells initiating teeth in area externally to dentition explains possible

developmental origin of pathologies (eg. Peripheral odontoma) developing in this region. Prenatal 2 -

Odontogenic Cell-Population Contributes to the Development of the Mouse Incisors and of the ‘
Oral Vestibule i
(A) A scheme of the mouse incisor (Fl) development from the dental epithelium (DE) and of the
development of oral vestibule (VO) from the vestibular epithelium (VE). (B) The descendant Shh
expressing cell population (blue) is localized not only in the developing tooth germ of the incisor
(black asterisk) but also in the vestibular epithelium (orange sterisk).

A

Age-related changes in the tooth-bone 1 interface area 2 of acrodont dentition in chameleon.

In humans, ankylosis is a stiffness of a joint due to abnormal adhesion of the bones of the joint, which may be a result of injury
or disease. We describe the age-related changes in the tooth-bone interface in chameleon where ankylosis represents a normal
condition. We observed a progressive fulfilling of the dental pulp cavity by a mineralized matrix with a complex network of non-
mineralized channels. Dental cavity remains connected to the neighbour teeth and also to the bone marrow cavity. The size of
these unmineralized channels progressively decreases and they finally disappear together with dental papilla.

< Fusion of teeth to the jaw and neighbouring teeth.

(A,B) Fusion of teeth to the bone lamellae and tooth to tooth in juvenile animals shows. (C) A distinct dental papilla (dp) is separated from
the bone marrow (bm) by dental lamella. (D) Cavities (yellow). (E) Perforations connecting bone marrow to dental papilla (arrows). (FG)
The process of deposition of mineralized tissue starts in the rostral part of the jaw of juvenile animals. (I) Smaller dental pulp cavities. (J)
Reduced perforations connect bone marrow to dental papilla (arrows). (H,M) Reduction of dental papilla. (N) Remnants of channels and
cavities (yellow). (K,L) Teeth are firmly connected to the bone. The dental papilla becomes filled by mineralized tissue in adult animals. (O)
Small channels connecting bone marrow to the dental papilla.

Dosedélovd H, Stépdnkovd K, Zikmund T, Lesot H, Kaiser J, Novotny K, Stembirek J, Knotek Z, Zahradnic¢ek O, Buchtovd M. Age-related
changes in the tooth-bone 1 interface area of acrodont dentition in chameleon. J Anat. 2016 Sep;229(3):356-68. doi: 10.1111/
j0a.12490. Epub 2016 May 12.
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Oddéleni tkanového inzenyrstvi

je predevsim zaméreno na pripravu tkanovych néhrad, tvorbu bunécnych nosicl, predevsim biodegrada-
bilnich a na bazi nanovlaken, modelovani proteinovych struktur, ale také vyhledavani moznosti praktického
vyuziti vysledkl. Pracovisté vyviji technologii uvoliiovani bioaktivnich latek s vyuzitim nanovldkennych no-
sic¢t obohacenych o lipozomy, coZz umoziuje fizeny prisun zivin a lékl primo do mista defektu. Pripravuji se
umeélé chrupavcité nadhrady pro klinické vyuZiti v ortopedii.

vedouci: prof. RNDr. EvZzen Amler, CSc.

Vytvoreni metody pro produkci funkcionalizovanych nanovldken vhodnou pro medicinské aplikace ve vétsim nez
laboratornim méritku.

Funkcionalizovana nanovldkna se ukazuji byt vhodnou metodou pro efektivni stimulaci regenerace tkani. Souc¢asné techniky jsou
vsak malo efektivni a nevhodné pro pouziti ve vétsim jako laboratornim meéritku. Ukazali jsme zpUsob, jak prekonat tento problém
pomoci hladinového preplavovaciho koaxidlniho spineru.

(a) Inner needle (b) Core polymer chamber, Metal plate
o . . 11,. QOuter needle )
KOGX’G“’" spiner. >

(@) model koaxidlniho jehlového spineru, (b) model hladinového pre- il
Il\ “"-‘-‘ Shel
. polymer

chamber

plavovaciho koaxidlniho spineru, (c) obrdzek jehlového koaxidlniho
spinneru s polymerni kapkou, (d) obrdzek hladinového pieplavovaciho
koaxidlniho spineru s polymerni dvouvrstvou

Outflow chamber

Vyslouzilova L, Buzgo M, Pokorny P, Chvojka J, Mic¢kova A, Ram-
pichova M, Kula J, Pejchar K, Bilek M, Lukas D, Amler E. (2016)
Needleless coaxial electrospinning: A novel approach to mass
production of coaxial nanofibers. Int J Pharm. 2016 Nov 13;
516(1-2):293-300. doi: 10.1016/].ijpharm.2016.11.034. [Epub
ahead of print]

Systém stimulace a mobilizace endogennich zdrojl pro regeneraci tkani in situ na bazi funkcionalizovaych nano-
vldken

Prokazali jsme, ze endogenni zdroje bunék mohou byt Uspésné pouZity pro stimulaci a urychleni regenerace tkani. Tim jsme
otevreli cestu pro efektivni implantaci bezbunécnych nosic¢t zalozenych na funkcionalizovanych nanovlaknech.

Mikrofotografie nanovldkennych nosict z rastrovaci elektronové mikroskopie. =

(a) PCL nanovldkna s maximdlni koncentraci trombocytu, (b) PCL nanovidkna s polovicni koncentraci trombocytd, (c) PCL se Ctvrtinovou
koncentraci trombocytd, (d) kontrolni PCL nanovidkna (mirky 20 um, zvétseni a-c 4000x, d 2940x)
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Department of Tissue Engineering

Development of artificial tissues, mainly biodegradable scaffolds for tissue regeneration, such as nanofibers, foams, and hydrogels
for the regeneration of cartilage, bone and incisional hernia. We also focus on computer modeling of protein structures. We are
developing the technology of controlled drug delivery from nanofibers scaffolds with liposomes for targeted release of drugs
into the defect. The work is also concentrated on the development of 3D nanofibers, using novel technique of Forcespinning®.
Moreover, high on our priority list is also the accelerated transfer of newly developed technologies and know-how into clinical
practice. We are developing artificial scaffolds for the regeneration of bone and cartilage in clinical practice.

head: Prof. EvZzen Amler, DSc.

Method for production of functionalized nanofibers suitable for medical application on a larger than a laboratory
scale.

Functionalized nanofibers seem to be a promising way for an effective stimulation of tissue regeneration. However, current
techniques are low-effective and impossible for their application on a larger than laboratory scale. We have presented a new
way which is able to overcome this problem.

<« Coaxial spinnerets.
(a) model of the coaxial needle spinneret, (b) model of the needleless coaxial (weir) spinneret, (c) image of the needle coaxial spinneret
with a polymeric droplet, (d) image of the needleless coaxial spinneret with a polymeric bilayer

Stimulation and induction of endogeneous sources for tissue regeneration in situ based on functionalized
nanofibers.

We have proved that endogeneous sources of cells can be successfully
used for stimulation and acceleration of tissue regeneration. Thus, we
have opened a way for an effective implantation of cell-free scaffolds
based on functionalized nanofibers.

Scanning electron microscopy images of the nanofibrous scaffolds.

(a) PCL scaffold functionalized with maximum platelet concentration, (b)
PCL with half the maximum platelet concentration), (c) PCL with quarter the
maximum platelet concentration). (d) PCL control scaffold (scale bars 20 um,
magnification a-c 4000x, d 2940x)

Vocetkova K, Buzgo M, Sovkova V, Bezdekova D, Kneppo P, Amler E. {g
(2016) Nanofibrous polycaprolactone scaffolds with adhered platelets §&
stimulate proliferation of skin cells. Cell Prolif. 2016 Oct;49(5):568-78. §

doi: 10.1111/cpr.12276.
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Oddéleni tkanovych kultur a kmenovych bunék

QOddéleni se zabyvé izolaci, znacenim a vyuzitim rdznych typa kmenovych bunék a neuralnich prekurzort
k l1écbé poranéni mozku, michy, Alzheimerovy choroby a amyotrofické laterélni sklerézy. Cilem bunécné
terapie je opravit nebo nahradit, pripadné zlepsit biologické funkce poskozené nervové tkané. Jako vhodné
nosice pro rust bunék vyuzivame makroporézni polymerni hydrogely, které podporuji regeneraci poranéné
tkané. K zobrazovani transplantovanych bunék a jako cilené nosice pro dorucovani [éCiv vyuzivame magne-
tické nanocéstice, u kterych testujeme jejich vliv na kmenové bunky i tkané prijemce.

vedouci: doc. RNDr. Pavla Jendelova, Ph.D.

Vliv magnetickych nanocastic na neurondlni diferenciaci prekursor(i de-
rivovanych z indukovanych pluripotentnich bunék.

Neurdlni prekurzory odvozené od lidskych indukovanych pluripotentnich bunék
jsme oznacili dvéma typy nanocastic na bazi Zeleza, a studovali jsme jejich Uci-
nek na proliferaci a diferenciaci neuront. Nase vysledky ukazuji, Ze zna¢eni bunék
magnetickymi nanocasticemi je vhodné pro detekci MR, nemé vliv na diferencia¢ni
potencial a je vhodné pro in vivo bunécné terapie v experimentalnich modelech
poskozeni CNS.

Nanocdstice v diferencujicich se bunkdch

Prvni sloupec (A, D, E, H) predstavuje neznacené bunky. B, E, F, | predstavuji burky
znaceneé CZF nanocdsticemi a C, F, G, J jsou bunky znacené PLL-y-Fe,O,. Bunky jsou
barvené na neurdini markery NF160 (A-C); nestin (D-F); synaptophysin (syn) (E-G)
a GFAP (H-J), jddra jsou znacend DAPI (modrd). Nanocdstice jsou zobrazeny jako tmavé
skvrny. Méritko predstavuje 10 um.

Jirakova, K., Seneklova, M., Jirak, D., Turnovcova, K., Vosmanska, M., Babic, M.,
Horak, D., Veverka, P, Jendelova, P.,, The effect of magnetic nanoparticles on neu-
ronal differentiation of iPS-derived neural precursors Int J Nanomedicine 2016:11
6267-6281

Srovnani 3 rliznych typt kmenovych bunék a jejich efekt na regeneraci nervové tkané po misnim poranéni.

V 1é¢bé misniho poranéni byly porovnany mesenchymalni kmenové bunky kostni dfené (MSC) a neuralni progenitory (NPs) odvo-
zené z imortalizované spindlni fetalni bunécné linie (SPC 01) nebo z indukovanych pluripotentnich kmenovych bunék (iPS-NPs).
Lokomocni deficit po misnim poranéni byl vyrazné snizen po podani iPS-NP, nasledovala skupina s MSC a SPC-01. Transplanto-
vané iPS-NP dobre prezivaly, pasobily neuroprotektivné, snizily tvorbu gliové jizvy a podpofily rist axond.

Prezivdni a diferenciace transplantovanych kmenovych bunék.

2 tydny po aplikaci bylo na povrchu michy detekovdno pouze nékolik MSC (A), zatimco buriky SPC-01 (B) a iPS-NP (C) piezily minimdiné
2 mésice po implantaci. Sipky oznacuji MSC na povrchu michy. Inserty (A1-A3) ukazuji morfologii MSC. Implantované buriky byly de-
tekovdny pomoci MTCO2 (A, B) nebo CFDA-SE (C). Vétsina SPC bunék se diferencovala na astrocyty (D) nebo zustala v nezralém stavu
(E,F), zatimco iPS-NP exprimovaly zejména neurondlni markery (G, H, 1) a méné astrocytickych marker( (J)
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Department of Tissue Culture and Stem Cells

The main topics studied in the Department are isolation, labelling and the use of stem cells for the treatment of brain injury, spinal
cord and neurodegenerative diseases. Various types of cells are studied, together with anti-inflammatory substances for their
potential to promote the regeneration of nervous tissue. The aim of the cell therapy is to repair, replace or improve biological
functions of the damaged neural tissue. For in vivo imaging of grafted cells and drug delivery we utilize magnetic nanoparticles,
which are characterized in terms of cytotoxicity and genotoxicity and their influence on grafted cells and host tissue.

head: Assoc. Prof. Pavla Jendelova, Ph.D.

The effect of magnetic nanoparticles on neuronal differentiation of iPS-derived neural precursors.

We labeled neural precursors derived from human iPSCs with two types of iron based nanoparticles, and studied their effect
on proliferation and neuronal differentiation. Our results show that cell labeling with magnetic nanoparticles is suitable for MR
detection, did not affect the differentiation potential of iPSC-NPs and is suitable for in vivo cell therapies in experimental models
of CNS disorders.

<« Nanopatrticles in differentiating cells.

First column (A, D, E, H) represents unlabeled cells. (B, E, F, 1) represent cells
labeled with CZF nanoparticles and (C, F, G, J) represent cells labeled with PLL-
coated y-Fe,O,. Cell are stained for NF160 (A-C); nestin (D-F); Synaptophysin
(Syn) (E-G), and GFAP (H-J) green and for DAPI (blue). Nanoparticles are
visualized as dark spots. The bar represents 10 um.

A comparison of three different types of stem cells and their
effect on neural tissue during spinal cord injury regeneration.
Bone marrow mesenchymal stem cells (MSCs), and two neural progenitors
(NPs) derived from immortalized spinal fetal cell line (SPC 01), or induced
pluripotent stem cells (iPS-NPs) were compared in the treatment of a
spinal cord injury. The locomotor activity of iPS-NPs and hMSC injected
rats were superior to the SPC-01 treated group. The iPS-NP treatment of
spinal cord injury showed robust graft survival, positive effect on tissue
sparing, reduction of glial scarring and increased axonal sprouting.

Survival and differentiation of implanted stem cells. . AW
Only a few MSCs were detected on the spinal cord surface 2 weeks after application (A), while SPC-01 cells (B) and iPS-NPs (C) survived
robustly for at least 2 months after implantation. Arrows mark the attached MSCs. Insets (A1-A3) show the MSC morphology. Staining
for MTCO2 (A, B) or CFDA-SE labeling (C) was used to detect the implanted cells in the injured spinal cord. The differentiation patterns
of SPCs (D, E, F), and iPS-NPs (G, H, I, J) demonstrated that the majority of SPCs differentiated into astrocytes (D), or remained immature
(E, F), while on the other hand transplanted iPS-NPs expressed mainly neuronal markers (G, H, 1), and less astrocytic markers.

Ruzicka J, Machova Urdzikova L, Gillick, J., Amemori T, Romayuk N, Karova K, Zaviskova, K., Dubisova, J., Kubinova S, Murali R.,
Sykova E, Jhanwar-Uniyal M, Jendelova P. A comparative study of three different types of stem cells for treatment of rat spinal cord
injury. Cell Transplantation published online ahead of print November 2, 2016 https:/doi.org/10.3727/096368916X693671
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Oddéleni transplantacni imunologie

) Y Studium mechanism( imunoregulacniho a terapeutického plsobeni kmenovych bunék. S vyuzitim experi-
b/ ", mentélnich zvifecich modell byly pripraveny a charakterizovany limbalni a mesenchymalni kmenové bunky
(MSC) a tyto bunky byly nasledné vyuzity k terapeutickym ucelim. Na modelu poskozeného povrchu oka
byly studovany protizanétlivé a regenerativni Ucinky MSC a byla prokdzana perspektiva vyuziti téchto bunék
pro regenerativni a reparacni Ucely.

vedouci: prof. RNDr. Vladimir Holan, DrSc.

Regulace imunomodulacnich vlastnosti mesenchymalnich kmenovych bunék pomoci cytokina.

Imunoregulacni a terapeutické vlastnosti mesenchymalnich kmenovych bunék (MSC) mohou byt regulovany pomoci cytokind.
Prokazali jsme, 7ze MSC produkuji rtzné sSiroka spektra imunoregulacnich molekul v zavislosti na jejich aktivaci a na zakladé toho
pak moduluji imunitni reakce. Byl popsan, a na molekuldrni Urovni charakterizovan, novy mechanismus, kterym MSC v zavislosti
na cytokinovém prostredi inhibuji produkci interleukinu-10 aktivovanymi B bunkami a tak ovliviiuji nezadouci zanétlivé reakce.

Imunoregulaéni vlastnosti mesenchymdlnich kmenovych bunék.

Mesenchymdlni kmenové buriky (MSC) ovliviuji funkce bunék specifické imunity (Th - po- —
mocné T lymfocyty, Tc - cytotoxické T lymfocyty, Treg - regulacni T lymfocyty, Breg - regu- O Poducionang
lacni B lymfocyty) cetnymi mechanismy, které mohou ptsobit jak stimulacné, tak i inhibicné. P bgion f T

Th17 cells

3 1
CD4"Th cells CDE Te cells

Hefmankova B., Zajicova A., Javorkova E., Chudi¢kova M., Trosan P., Hajkova M., Kru- =% ) | .
lova M., Holan V.: Suppression of IL-10 production by activated B cells via a cell con- . «— . =
tact-dependent cyclooxygenase-2 pathway upregulated in IFN-gama-treated mesen-  wcivtionor ] Eteenaion and

differentiation eytokine production

chymal stem cells. Immunobiology, 221, 129-136, 2016. nd ki / Mses

Holan V., Hefmankovéa B., Bohacova P., Kossl J., Chudickova M., Hajkova M., Krulova \

M., Zajicova A., Javorkova E.: Distinct immunoregulatory mechanisms in mesenchymal pg T =
stem cells: Role of the cytokine environment. Stem Cells Rev. Rep. 12, 654-663, 2016. .¥ Semion s . s

immunoglobulin
WY release

Regenerace poskozeného povrchu oka vyuZitim mesenchymalnich kmenovych bunék kultivovanych na nanovla-
kennych nosicich.

V této studii byly na povrchu oka indukovana chemickym poskozenim lokalni zanétliva reakce. Pribéh reakce a proces hojeni
pak byly sledovany na Urovni exprese gent pro prozanétlivé molekuly pomoci PCR. Pfenos mesenchymalnich kmenovych bunék
(MSC) kultivovanych na nanovlakenném nosici vyznamné snizoval zanétlivou reakci a podporoval reepitelizaci a hojeni. Autologni
MSC tak mohou byt vyuzity k potlaceni skodlivé zanétlivé reakce, kterd brzdi proces hojeni po chemickém poskozeni.

Zmeny v expresi genli pro prozdnétlivé cytokiny po prenosu mesenchymdlnich kmenovych bunék. =

Oc¢ni povrch byl poskozen krdtkou aplikaci louhu a ndsledné lécen pomoci MSC prenesenych na povrch oka na nanovldkenném nosici.
Zmeny v expresi genl pro prozdnétlivé molekuly IL-1, IL-6 a iINOS byly sledovdny v poskozené rohovce 7. den po chemickém poskozeni.
Poskozeny ocni povrch byl neléceny, léceny nanovidkny bez MSC (Nano) nebo nanovidkny s MSC (MSC).
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Department of Transplantation Immunology

Study of mechanisms of immunoregulatory and therapeutic effects of stem cells. Experimental animal models were used to
prepare and characterize limbal stem cells and mesenchymal stem cells (MSCs). The possible therapeutic potential of these cells
was tested using a model of damaged ocular surface and significant antiinflammatory and regenerative effects of MSCs were
demonstrated.

head: Prof. Vladimir Holan, DrSc.

The effects of cytokines on immunomodulatory properties of mesenchymal stem cells.

Immunoregulatory and therapeutic properties of mesenchymal stem cells (MSCs) can be modified by cytokines. We described
that the production of immunoregulatory molecules by MSCs depends on their activation and that their secretory profile
significantly modulates immunological reactions. A novel mechanism used by MSCs to inhibit production of interleukin-10 by
activated B cells was characterized. Thus, MSCs can regulate harmful inflammatory reactions in dependence on the cytokine
environment.

< Immunoregulatory properties of mesechymal stem cells.
Mesenchymal stem cells (MSCs) regulate the reactivity of cells of specific immunity (Th- helper T cell, Tc - cytotoxic T cell, Treg -
regulatory T cell, Breg - regulatory B cell) by multiple mechanisms in both positive and negative manner.

Regeneration of damaged ocular surface using mesenchymal stem cells growing on nanofiber scaffolds.

A local inflammatory reaction was induced on the ocular surface by chemical burn. The inflammation and regeneration were
characterized using real-time PCR. The expression of genes for proinflammatory molecules was significantly attenuated by
mesenchymal stem cells (MSCs) growing on nanofiber scaffold and the suppression of inflammation correlated with improved
corneal healing. Thus, MSCs suppressed inflammatory reaction and support corneal reepithelialization after chemical damage.

Decreased expression of genes for proinflammatory molecules after a transfer of mesenchymal stem cells.

The ocular surface was damaged by a short application - - NS
of alkali and then treated with MSCs growing on _®
nanofiber scaffold. The changes in expression of genes
for proinflammatory molecules IL-1, IL-6 and iINOS £
were detected by PCR in the cornea on day 7 after the :
damage. The eyes were either untreated or treated
with nanofiber scaffold With.out MSCs (Nano) or with 000@ & E (P&‘o\ & :f“& & F
nanofiber scaffold seeded with MSCs (MSCs). ¥ ¥ +

Relative gene expression
- B
spby seddl
i1
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Cejka C., Cejkova J., Trosan P, Zajicova A., Sykova E., Holan V.: Transfer of mesenchymal stem cells and cyclosporine A on alkalli injured
rabbit cornea using nanofiber scaffolds strongly reduces corneal neovascularization and scar formation. Histol. Histopathol. 31, 969-
980, 2016.

Cejka C., Holan V., Trosan P, Zajicova A., Javorkova E., Cejkova J.: The favorable effect of mesenchymal stem cell treatment on the
antioxidant protective mechanism in the corneal epithelium and renewal of corneal optical properties changed after alkali burns. Oxid.
Med. Cell. Longev., Volume 2016, ID5843809, 2016.
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Bioinova

V roce 2016 pokracovala spoluprace UEM AV CR, vv.i. s fir-
mou Bioinova, s.r.o. Se souhlasem DR UEM a Akademické rady
doslo k néasledujicim organiza¢nim zménam: Dne 31. 8. 2016
UEM odprodal sv(ij podil ve firmé Bioinova, s.r.o., v celkové
vysi 42,71 % spolec¢nosti FINEP Innovation a.s. S firmou Bioi-
nova, s.r.o. byla uzaviena nova najemni smlouva (20. 9. 2016)
a rdmcova smlouva o budouci spolupraci mezi Bioinova, s.r.o.
a UEM (22. 8. 2016), jiz se bude napfisté Fidit veskera pristi
spoluprace mezi obéma subjekty. Jak ze strany Bioinova, s.r.o.,
tak ze strany UEM nadéle pretrvava spoluprace pfi fedenf pro-
jektd zamérenych na komercializaci vysledk( vyzkumu prova-
déného pracovniky UEM. Prvnim konkrétnim pocinem v tomto
sméru je Smlouva o poskytovani sluzeb v oblasti vyzkumu, jiz
se fidf spoluprace UEM a Bioinova s.r.o. pfi feéeni projektu
,2Hojeni popaleninovych ran pomoci nizkoteplotniho plazma-
tu. Kazuistiky*. Smlouva byla uzaviena dne 28. 11. 2016.

Vyzkumné centrum bunécné terapie a tkdnovych nahrad
(VCBT) bylo vybudovano a zprovoznéno Ustavem experimen-
talni mediciny AV CR, v.v.i. (JEM) v ramci Operacniho progra-
mu Praha Konkurenceschopnost jako soucéast infrastruktury
pro aplikovany biomedicinsky vyzkum. VCBT je zaméreno na
zékladni a navazujici aplikovany vyzkum v oboru modernich te-
rapif vyuzivajici kmenové bunky, biomateridly a nanomaterialy.
VCBT navazuje na Uspésnou realizaci ,Centra bunécné tera-
pie a tkarovych nahrad* (MSMT 1M0538; CEP12-MSM-1M-
-U/01:1), reseného v letech 2000-2004 a 2005-2011, které
koordinovalo vyzkum a vyvoj v oblasti bunécné terapie, bu-
nécnych zdrojl a biokompatibilnich materialti a umoznilo vza-
jemné propojeni klicovych védeckych kapacit a vyzkumnych
skupin v oblasti bunééné terapie a tkafovych nahrad v CR.
Centrum je finan¢né podporovano v obdobi 2014-2019 Na&-
rodnim programem udrzitelnosti MSMT (NPU | - LO1309).
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In 2016, the cooperation between the IEM and Bioinova, Itd.
continued. The following organizational changes took place
with the approval of the SB IEM and the Academic Council:
On 31 August 2016 the IEM sold its share in the company
Bioinova, Itd., totalling 42.71% to FINEP Innovation. IEM and
Bioinova, Itd. signed a new lease agreement (20t September
2016); a framework agreement on future cooperation (22
August 2016), which will be determined by all future coop-
eration between the two entities. Both Bioinova, Itd., and the
IEM continue to cooperate in dealing with projects aimed at
commercializing the results of research carried out by the IEM
staff. The first concrete action in this respect is the Research
Services Agreement, which specifies the cooperation between
the IEM and Bioinova Itd. in solving the project ,Healing of
burn injuries using low-temperature plasma. Case Reports,,.
The contract was concluded on 28™ November 2016.

The Research Centre for Cell Therapy and Tissue Repair
(RCCT), was built and put into operation by the Institute of
Experimental Medicine of the Czech Academy of Sciences (IEM)
within the Operational Programme Prague Competitiveness as
part of the infrastructure for basic biomedical research. RCCT
focuses on basic and applied research in the field of modern
therapies using stem cells, biomaterials and nanomaterials.
RCCT builds on the successful implementation of the ,Centre
for Cell Therapy and Tissue Repair® (Research Centre -
Ministry of Education, 1M0538, CEP12-MSM-1M-U/01:1),
solved in 2000-2004 and 2005-2011, which coordinated
the research and development in the field of cell therapy,
cell sources and biocompatible materials, and allowed the
interconnection of scientific capacity and research groups in
the field of cell therapy and tissue repair in the Czech Republic.
RCCT is financially supported by the National Programme of
sustainability by the Ministry of Education (NPU | - LO1309,)
in the period 2014-2019.



Postgradualni studenti / Postgraduated students

Megr. Antonin Ambroz Vliv znecisténého ovzdusi na markery oxidacniho poskozeni u novorozenct

Ing. Thuraya Awadova Morfologicka analyza mikroskopického obrazu pro detekci a funkéni charakterizaci
mikrodomeén v plazmatické membrané eukaryotickych bunék

MUDr. Zuzana Balogova Vliv starnuti na sluchovou klru ¢lovéka

Mgr. Linda Bartt MikroRNA a jejich vliv na tvorbu mucinC jako potencialni nastroje v diagnéze
a prognostickém hodnoceni naddort tlustého streva

Mgr. Petra Bendova Uloha genetickych zmén ve vazebnych mistech pro microRNA u pacientti s CRC
ve vztahu k individudInf terapii

Megr. Veronika Blahnova Moderni biomateridly pro regeneraci pojivovych tkani

Mgr. Pavla Bohacova Bunécné a molekuldrni mechanismy regulacniho plsobeni kmenovych bunék a jejich vliv
na bunky adaptivni imunity

Megr. Aneta Brunova Zpracovani a kddovani informaci ve sluchové kire s vyuzitim dvoufotonové mikroskopie
Ing. Mgr. Tana Brzicova Management bezpecnosti nanocastic s ohledem na bezpec¢nost prace
Mgr. Matéj Buzgo Funkcionalizacia nanovlakennych nosicov za Ucelom zlepSenia biomechanickych
a biologickych ucinkov nosicov v tkanivovom inZinierstve
MUDr. Andrea Cumova Sensitivity/resistance of CRC cells towards 5-fluorouracil and platinum derivatives:
underlying molecular mechanisms
Megr. Jana Darkova Modulace proliferacnich a diferenciacnich charakteristik bunék pro regeneraci kosti
a chrupavky
Mgr. Radek Divin Vliv fyzikalné-chemickych vlastnosti nanovldken na modifikaci fizeného dodavani
bioaktivnich latek v regenerativni medicine
Megr. Jana Dubisova Priprava a modifikace prirodnich hydrogeld v kombinaci s kmenovymi bunkami pro
regeneraci nervové tkané
Megr. Adéla Dusilova Molekularni mechanismy ovlivnéni zdnétu probiotickymi bakteriemi
Megr. Ales Efenberk Uloha Marvel doménu obsahujicich proteind v uspofadani plasmatické membrany

MUDr. Oksana Forostyak Calcium signalling in excitable and non-excitable cells

Mgr. Michaela Hajkova Terapeuticky potencidl mesenchymalnich kmenovych bunék v mysim experimentalnim
modelu

Megr. Barbora Hefmankova Mechanismy imunomodula¢niho plsobeni kmenovych bunék a jejich vyuziti
k imunoregulaci a terapii

Mgr. Katefina Honkova Vliv prenataini expozice znecisténému ovzdusi na modulaci genové exprese
Megr. Lucie Horakova Zmény v ¢asném vyvoji dentice u mysi se zubnimi anomaliemi

Megr. Bohdana Hruskova Studium funk¢nich viastnosti receptort pro GABA a glycin MNTB savcl
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Ing. Milada
MUDr. Tetyana
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Mgr. Kristyna
Mgr. Denisa
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Mgr. Jan
RNDr. Martin
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Michal
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MUDr. Diana
Megr. Katefina
Mgr. Véra

Mgr. Dana
Megr. Hana
Mgr. Ondrej

Mgr. Zuzana
Mgr. Kateryna
Megr. Alexandra

Chudickova Cilené diferenciace a transdiferenciace kmenovych bunék a jejich terapeutické vyuziti

Chumak

Jirdskova
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Lochovska
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Role of Islet 1, BDNF and nanoparticles in development, function and regeneration of
the auditory system

genetické varianty a haplotypy v zérode¢nych bunkach v konfrontaci se zménami poctu
kopii v DNA nadorové tkanée

Kmenové bunky, biomaterialy a nanotechnologie v [é¢bé onemocnéni CNS
Proliferace a diferenciace NG2 gliovych bunék po poskozeni CNS

Studium diferenciacnich vlastnosti mezenchymalnich kmenovych bunék izolovanych
7 tukové tkané a moznosti ovlivnéni jejich diferenciace do neurogenni linie bunék

Sledovani mechanismu adheze a proliferace bunék v zavislosti na strukture
a vlastnostech povrchu materialt pro kostni ndhrady nebo regeneraci

Funkéni charakterizace astrocytt v pribéhu starnuti a progrese Alzheimerovy choroby

Physiology of pontaneous calcium oscillations and modeling in excitable and non-
excitable cells

Protizdnétlivé a terapeutické Ucinky kmenovych bunék pfi 1é¢bé poskozeného povrchu
oka

Vyvoj funkcionalizovanych nanovldkennych systéma s Fizenym uvolfiovanim pro
osteochondralni leze

Funkce polydendrocytl v regeneraci ischemicky poskozeného mozku - vliv Wnt
signaliza¢ni drahy

Studium regulace bunééného cyklu — monitorovani dvouretézcovych zlomt DNA
u zdravé populace a v necilové tkani u malignit GIT a prsu

Lécba indukované ischemické misni leze pomoci aplikace lidskych mezenchyméalnich
kmenovych bunék (MSC) z pupecnikové krve

Zmeény v sluchovém systému u presbyakuze a tinnitu
Uloha rudimentarnich struktur v odontogenezi

Vyuziti bioaktivnich latek pro osteochondralni tkanové inzenyrstvi pomoci
bezbunécnych nosicl

Nanocastice s modifikovanym povrchem v [é¢bé zavaznych onemocnéni CNS
Zmeény ve fyziologii reaktivnich glii spojené s poskozenim CNS ve stari

Studium fyziologie zpracovani zvukovych podnétt ve sluchové kire potkana/mysi
pomoci in vivo 2p-mikroskopie

Interakce embryotoxickych faktor( pfi vzniku vyvojovych vad
Fyziologicka uloha receptort pro inhibi¢ni aminokyseliny v sluchovém systému savct

Prirodni latky a jejich vliv na chemoterapii kolorektalniho karcinomu. Studie na
bunécnych liniich



Mgr. Véra Sovkova

Megr. Klara Steklikova
Mgr. Barbora Svobodova
MUDr. Veronika Svobodova
Megr. Monika Seneklova
MUDr. Dmitry Tukmachev
Megr. Jana Tureckova
Mgr. Martin Valny

Megr. Katarina Vaskovicova

MUDr. et Ing. Karolina Vocetkova
Mgr. Sona Vodenkova

Ing. Karel Vyborny

Mgr. Kristyna Zaviskova
MUDr. Ondrej Zelenka

Priprava, charakterizace a testovani krevnich derivat( pro aplikace v regenerativni
mediciné

Faktory ovlivaujici puceni epitelu

Kombinované terapie v [écbé Centrélniho nervového systému

Zmény v sluchovém systému u jednostranné hluchoty

UzZiti kmenovych bunék pro Ié¢bu neurodegenerativnich onemocnéni
Regenerace misniho poskozeni pomoci biomateriald a kmenovych bunék
Regulace objemu u astrocytd v pribeéhu ischemie/reperflze in vitro

Genové profilovani a funkéni charakterizace polydendrocytd v pribéhu starnuti
a patologickych stavi CNS

Changes in domain organization of the plasma membrane in the stress response.

Inteligentni nanovlakna funkcionalizované rdstovymi faktory a krevnimu derivaty pro
dermatologické aplikace

Poskozeni DNA a chromozom ve vztahu k DNA repara¢nim drahdm jako potencidlni
biomarkery genomové nestability

Vyvoj novych biomateriall regenerativni medicinu: polymerni a hybridni struktury
vazajici decelularizovanou ECM (D-ECM) pro 1é¢bu misniho poranéni (SCI)

Vyuziti kmenovych bunék a biomaterialt v regeneraci poskozené nervové tkané

Zpracovani informaci ve sluchovém systému s vyuzitim dvoufotonové mikroskopie
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Ceny / Awards

Cena ministra zdravotnictvi za vynikajici feSeni grantoveho projektu
Projekt ministerstva zdravotnictvi byl fesen v letech
2012-2015 na FBMI CVUT za projekt ,Nanovlaken-
né nosice s fizenym uvolfiovanim IéCiv pro regenera-
ci osteochondralnich defekt(“ a na reseni se podilel
prof. Amler (vedouci projektu) a dale Dr. Filova, Dr.
Rampichovd, Dr. Mickova a dale postgradualni stu-
denti. Projekt byl hodnocen jako vynikajici a dostal
¢estné uznani Ministra zdravotnictvi CR.

Prof. RNDr. Vladimir Holan, DrSc. - Cena Dr. Josefa Lisky za nejlepsi monografii v roce 2015

Ocenéni udélil: Ceska spole¢nost alergologie a klinické imunologie CLS JEP

Mgr. Michaela Hajkova - Cena Milana PospiSila a Maria Campy za nejlepsi publikaci v oblasti pfirozené

a protinadorové imunity (2. misto)
Udélila: Ceska imunologicka spole¢nost

Ilja Stifiz - Vladimi

CESKA SPOLECNOST ALERGOLOGIE
A KLINICKE IMUNOLOGIE CLS JEP
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Vyzkumné projekty / Research Projects

Poskytovatel, cislo / Provider, Number Doba reseni
Nazev / Title Duration
TACR, TG01010135 i ;

Komercializace vystupti VaV Ustavu experimentalni mediciny AV CR, v.v.i. 2014-2019

Commercialization of Research Outputs of the Institute of Experimental Medicine CAS

MSMT, LM2015064
Cesky narodni uzel Evropské infrastruktury pro transla¢ni medicinu 2016-2017
Czech National Node of European Infrastructure in Translational Medicine

MSMT, CZ.02.1.01/0.0/0.0/15 003/0000419
Centrum rekonstrukénich neurovéd 2016-2022
Centre of Reconstructive Neuroscience

OP VaVpl Prioritnf osa 1- Evropska centra excelence, CZ.1.05/ 1.1.00/02.0109

Biotechnologické a biomedicinské centrum Akademie véd a Univerzity Karlovy ve Vestci (BIOCEV)
Biotechnology and Biomedicine Centre of the Academy of Sciences and Charles University in Vestec
(BIOCEV)

2016-2020

MSMT - Ndarodni program udrzitelnosti I, LQ1604
BIOCEYV - od zakladniho k aplikovanému vyzkumu (BIOCEV-FAR) 2016-2020
BIOCEV: from Fundamental to Applied Research

MSMT, LO1310
Bunécna terapie a tkanové nahrady 2014-2019
Cell Therapy and Tissue Repair

TACR, TAD4010449
Nizkoteplotni plazma v mediciné 2014-2017
Low temperature plasma in medicine

MPO, TRIO FV10081
Nizkoteplotni plazma pro humanni medicinu 2016-2020
Low temperature plasma for human medicine

MSMT/ Finanéni mechanismy EHP/Norsko, 7F14057
Biomaterialy a kmenové buriky v 1é¢bé iktu a miSniho poranéni 2014-2017
Biomaterials and stem cells in the treatment of stroke and spinal cord injury

European Community, LIFE+, LIFE10, ENV/CZ/651
Inovativni metody monitorovani toxicity dieselovych emisi v redlném méstském provozu 2011-2016
Innovative Methods of Monitoring of Diesel Engine Exhaust Toxicity in Real Urban Traffic

FP7 EU project, FP7/ENV-2012-308524-2

Development of sensor-based Citizens’ Observatory Community for improving quality of life in cities 2012-2016
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Poskytovatel, ¢islo / Provider, Number
Nazev / Title

Doba reseni
Duration

FP7 EU project, NMP-LA-2013-310584
A common European approach to the regulatory testing of Manufactured Nanomaterials

2012-2016

MSMT, COST.CZ LD 14002

Toxické ucinky nanomaterialt jako funkce jejich struktury a fyzikalné chemickych vlastnosti
Toxic effects of nanomaterials as a function of their structure and physicochemical properties

2013-2016

TD1204
Modelling of toxicity of nanomaterials

2013-2016

MSMT, LO1508

Genomika a proteomika pri studiu mechanismu biologickych Gcink( vyrabénych nanocastic

Genomics and proteomics in the study of mechanisms of the biological effects of manufactured nanopar-
ticles

2015-2020

MSMT, LM2015073
Nanomateridly a nanotechnologie pro ochranu Zivotniho prostredi a udrzitelnou budoucnost
Nanomaterials and Nanotechnologies for Environment Protection and Sustainable Future

2016-2019

MSMT
Dobudovani a upgrade vyzkumné infrastruktury “Nanomaterialy a nanotechnologie pro ochranu Zivot-
niho prostredi a udrzZitelnou budoucnost”

2016-2019

TACR, TE01020028
Centrum vyvoje originalnich Iéciv
Centre of Development of Original Drugs

2012-2019

EU projekt FP7-PEOPLE-2013-IAPP
Targeting challenges of active ageing: innovative integrated strategies for the healing of age-related hear-
ing loss

2014-2019

TACR
Komplexni metoda vysSetrovani sluchové funkce

2015-2016

TACR
Integrovana méfici platforma pro komplexni vysetreni sluchu

2016-2017

MSMT, LD14050

Genetické a funkéni determinanty nadora tlustého streva a konecniku a vychodiska k individualizované
terapii

Genetic and functional determinants of colorectal tumors; outcomes for individualized therapy

2014-2017
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Publikace / Publications

3020 310,0

289,0

2012 2013 2014

M pocet ¢lankd / number of articles

2015 2016

M soucet IF / IF total

Ambroz, A., Vlkova, V., Réssner, P.Jr., Rossnerova, A., Svecova,
V., Milcova, A., Pulkrabovd, J., Hajslova, J., Veleminsky, M.
Jr., Solansky, 1., Sram, R.: (2016) Impact of air pollution on
oxidative DNA damage and lipid peroxidation in mothers and
their newborns. Int. J. Hyg. Environ. Health., 219 (6): 545-556.

Andersen, Z. J., Sram, R. J., S¢asny, M., Gurzau, E. S., Fucic, A.,
Gribaldo, L., Rossner, P. Jr., Rossnerova, A., Braun Kohlova, M.,
Méaca, V., Zvérinova,l.,Gajdosova, D., Moshammer, H., Rudnai,
P, Knudsen, L. E.: (2016) Newborns health in the Danube
Region: Environment, biomonitoring, interventions and
economic benefits in a large prospective birth cohort study.
Environ. Int., 88: 112-122.

Ardan, T., Némcova, L., Bohuslavova, B., Klezlova, A., Popelka, S,
Studenovska, H.3, Hrnéiarova, E., Cejkova, J., Motlik, J.: (2016)
Reduced Levels of Tissue Inhibitors of Metalloproteinases
(TIMPs) in UVB Irradiated Corneal Epithelium. Photochem.
Photobiol., 92(5): 720-727.

Bilkova, B., Albrecht, T., Chudi¢kova, M., Holan, V., Pidlek,
J., Vinkler, M.: (2016) Application of Concanavalin A during
immune  responsiveness  skin-swelling tests facilitates
measurement interpretation in mammalian ecology. Ecology
and Evolution, 6 (13): 4551-4564.

Campa, D., Pastore, M., Gentiluomo, M., Talar-Wojnarowska, R.,
Kupcinskas, J., Malecka-Panas, E., Neoptolemos, J.P., Niesen,
W., Vodicka, P., Delle Fave, G., Bas Bueno-de-Mesquita, H.,
Gazouli M., Pacetti, P, Di Leo, M., Ito, H., KlUter, H., Soucek,
P., Corbo, V., Yamao, K., Hosono, S., Kaaks, R., Vashist, VY.,
Gioffreda, D., Strobel, O., Shimizu, Y., Dijk, F., Andriulli, A.,
Ivanauskas, A., Bugert, P, Tavano, F., Vodickova, L., Federico
Zambon, C., Lovecek, M., Landi, S., Key, T.J., Boggi, U., Pezzilli,
R., Jamroziak, K., Mohelnikova-Duchonova, B., Mambrini, A.,
Bambi, F.,, Busch, O., Pazienza, V., Valente, R., Theodoropoulos,
G.E., Hackert, T., Capurso, G., Martina Cavestro, G., Pasquali,
C., Basso, D., Sperti, C., Matsuo, K., Blichler, M., Khaw, K.T,,
Izbicki, J., Costello, E., Katzke, V., Michalski, C., Stepien, A,,
Rizzato, C., Canzian, F.: (2016) Functional single nucleotide
polymorphisms within the cyclin-dependent kinase inhibitor
2A/2B region affect pancreatic cancer risk. Oncotarget, 7(35):
57011-57020.

Coufal, S., Koke3ova, A., Tlaskalova-Hogenova, H., Snajdauf,
J., Rygl, M., Kverka, M.: (2016) Urinary Intestinal Fatty Acid-
Binding Protein Can Distinguish Necrotizing Enterocolitis from
Sepsis in Early Stage of the Disease. J Immunol. Res., 5727312.

Cejka, C., Cejkova, J., Trosan, P., Zajicova, A., Sykova, E.,
Holan, V.. (2016) Transfer of mesenchymal stem cells and
cyclosporine A on alkali-injured rabbit cornea using nanofiber
scaffolds strongly reduces corneal neovascularization and scar
formation. Histol. Histopath.,269-980.

Cejka, €., Holan, V., Trosan, P., Zajicova, A., Javorkova E.,
Cejkova, J.: (2016) The Favorable Effect of Mesenchymal
Stem Cell Treatment on the Antioxidant Protective Mechanism
in the Corneal Epithelium and Renewal of Corneal Optical
Properties Changed after Alkali Burns. Oxidative Med. Cell.
Longev., 5843809.
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Patenty / Patents

Zdroj nizkoteplotniho plazmatu s moznosti kontaktni i bezkontaktni aplikace a zplUsob vyroby sendvicové
struktury pro tento zdroj / Low-temperature plasma source with possibility of both contact and contactless
application and process for preparing sandwich structure for such a source

Churpita O., Dejneka A., Zablotskyy V.A., Sykova E., Kubinova S.
Zapsan pod Cislem / Patent number: P 306217

Zdroj nizkoteplotniho plazmatu, zejména pro vyuziti v medicinskych bioaplikacich, obsahujici zdroj stfidavého vysokého napéti
a duté izolacni téleso, do jehoz vnitfniho prostoru je zaustén privod pracovniho plynu (GAS) a je v ném umisténa sendvicova
struktura obsahuijici vnitfni budici elektrodu pfipojenou na zdroj stridavého vysokého napéti, kde podstata vynalezu spociva
v tom, Ze sendvicova struktura uloZzena ve vnitfnim prostoru sestava ze vzajemné nad sebou uloZenych vrstev, nevodivé horni
porézni membrany, vnitini budici elektrody, nevodivé spodni porézni membrany a vnéjsi zemnici elektrody, pficemz nosna ¢ast
sendvicové struktury obsahuijici horni porézni membranu, vnitfni budici elektrodu a spodni porézni membranu je vytvorena jako
jeden pevny celek.

The present invention relates to a low-temperature plasma source, intended particularly for use in medicinal bioapplications,
comprising a high-voltage source of alternating current and a hollow insulating body, in the internal space of which, there
is a processing gas inlet (GAS) and in which, there is disposed a sandwich structure comprising an internal driving electrode
connected to the high-voltage source of alternating current, wherein the invention is characterized in that the sandwich
structure disposed in the internal space consists of layers of layers arranged one above the other of a non-conducting upper
porous membrane, the internal driving electrode, a non-conducting lower porous membrane and an external ground electrode
whereby the bearing portion of said sandwich structure comprising the upper porous membrane, the internal driving electrode
and the lower porous membrane is made integral.

Uzitné vzory / Utility Models

Zdroj nizkoteplotniho plazmatu s mozZnosti kontaktni i bezkontaktni aplikace / Low-temperature plasma source
with possibility of contact as well as contactless application

Churpita O., Dejneka A., Zablotskyy V.A., Sykova E., Kubinova S.

Zapsan pod Cislem / Patent number: 29159

Zdroj nizkoteplotniho plazmatu, zejména pro generaci plazmatu ve tvaru rliznych objemovych Gtvara / Low-
temperature plasma source, especially for plasma generation in the form of various voluminous formations

Churpita O., Dejneka A., Sykova E., Kubinova S.
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Vzdélavaci ¢innost / Teaching

Ucast zaméstnanc(l pracoviété na vysokoskolském vzdélavani

Pracovnici UEM se v roce 2016 Gcastnili na vysokoskolském vzdélavani v ramci studijnich programt 5 vysokych skol (6 fakult
University Karlovy, Technicka universita v Liberci, Viysoké $kola bariska - technicka universita Ostrava, Ceské vysoké uceni tech-
nické, Vysoké skola polytechnickd) formou prednasek, cviceni, vedeni studentskych praci a vydavani uc¢ebnich textd, a to ve 20
predmétech pregradualnino vzdélavani a 14 predmétech doktorskych studijnich programd.

IEM employee participation in university education

In 2016, IEM employees participated in university education programs at 5 universities (6 faculties of Charles University,
Technical University of Liberec, VSB - Technical University of Ostrava, Czech Technical University, College of Polytechnics
Jihlava). The participation is in the form of lectures, seminars, conducting student work and publishing teaching texts in 20
subjects of undergraduate education and 14 subjects of doctoral study programs.

Vzdélavaci kurzy / Practical Courses

Central and Eastern European Conference on Health
and the Environment, CEECHE 2016

10.-14. 4. 2016, Prague (Conference)

Pocet Ucastnikl / Number of Participants: 150

Geneticka toxikologie a prevence rakoviny
11.-18. 5. 2016, Tel¢ (Conference)

Fotokatalytické technologie - od teorie k praktickému
vyuziti

13.12. 2016, Prague (Panelova diskuze)

Pocet ucastnikd / Number of Participants: 25

Diskusni panely: 1) Fotokatalytické produkty na ¢eském

a svétovém trhu (vyvoj, soucasny stav, perspektivy, prakticka
vyuzitelnost, vlastnosti); 2) Praktické vyuziti fotokatalytickych

produktd, prinosy a rizika; 3) Technické a hygienické normy,
testovani, certifikace

Pocet Ucastnikd / Number of Participants: 58

Neurobiology of Hearing

26.-27.5. 2016, Prague (Pfednasky a praktické demonstrace
metod pouZzivanych pfi vyzkumu sluchu)

Pocet Ucastnikd / Number of Participants: 43

Ucastnici byli studenti z americkych univerzit, hlavné z Uni-
versity of Connecticut.
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Tyden mozku / Brain Awareness Week

Tyden mozku je jedinecny cyklus prednasek o nejnovéjsich objevech a trendech ve vyzkumu mozku a neurovédach, ktery jiz po-
devatenacté porada Akademie véd Ceské republiky. Akce je soucasti tzv. Brain Awareness Week (BAW) - celosvétové kampané
za zvysen! povédomi vefejnosti o Uspésich a prinosech vyzkumu mozku. Tradici Tydne mozku v Ceské republice inicioval a zaloZil
Cesky neurovédec profesor Josef Syka v roce 1998.

Béhem Tydne mozku s prednaskami vystupuji predni cesti od-
bornici v oboru teoretickych i klinickych neurovéd. Prednés-
ky jsou urceny pro Sirokou verejnost, predevsim pro studenty
stfednich skol. Pripraven je i zajimavy doprovodny program.

The European Dana Alliance for the BrainPoradani této akce
v Evropé koordinuje The European Dana Alliance for the Brain
(EDAB) a na americkém kontinenté Dana Alliance for Brain Ini-
tiatives.

Na Tydnu mozku v roce 2016 prednasel z Ustavu experimen-
talni mediciny AV CR, v.v.i. také prof. MUDr. Josef Syka, DrSc.

Brain Week is a unique cycle of lectures on the latest discoveries and trends in brain and neuroscience research, organised for
the 19" time by the Czech Academy of Sciences. The event is part of Brain Awareness Week (BAW) - a worldwide campaign to
raise public awareness of the successes and benefits of brain research. The tradition of Brain Week in the Czech Republic was
initiated and established by the Czech neuroscientist professor Josef Syka in 1998.

During the week, the leading Czech experts in the fields of theoretical and clinical neurosciences present lectures. The lectures
are intended for the general public, especially for secondary school students. An interesting accompanying program is also
prepared.

The organization of this event in Europe is coordinated by the European Dana Alliance for the Brain (EDAB) and in the American
continent by the Dana Alliance for Brain Initiatives.

At the Brain Week in 2016, Prof. Josef Syka, M.D., DSc. from the Institute of Experimental Medicine also made a presentation.
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Den otevrenych dvefi / Open Day

V patek dne 4. 11. 2016 probéhl v UEM AV CR, v.v.i. Den
otevienych dvefi, pofadany v ramci Tydne védy a techniky
2016. Pracovnici UEM AV CR tentokrat uvitali vice nez 200
ucastnika, pro které pripravili 13 popularnich prednasek a 12
tematickych exkurzi, v nichZ predstavili praci jednotlivych
védeckych skupin Ustavu.

Tyden védy a techniky Akademie véd CR je nejvétsi védecky
festival v Ceské republice, ktery zahrnuje prednasky, vystavy,
dny otevrenych dveri, dokumentarni filmy, workshopy, védec-
ké kavarny a mnohé dalsi aktivity napfic¢ celou republikou i vée-
mi védeckymi obory.

Témata prednasek

On Friday 4t November 2016 at the IEM CAS, an Open Doors
Day in the framework of the Week of Science and Technology
2016 was held. We welcomed more than 200 participants
this year, for which we prepared 13 popular lectures and 12
thematic excursions, and in which we presented the work of
the individual scientific groups of the Institute.

The Week of Science and Technology is the most extensive
science festival in the Czech Republic. We're already planning
the 2017 Week of Science and Technology, this will run from
6-12 November 2017.

Tyrkysova poslucharna, budova Lb
vrozenych vad
9:00 Mezibunécéna komunikace v moz-

11:00 P¥iciny a mechanismy vzniku

doc. MUDr. Miroslav Peterka, DSc.

12:00 Strukturalni a funkéni zmény ve
sluchovém systému po hlukové zatézi
a béhem starnuti

ku prostrednictvim diftze latek

doc. MUDr. Lydia Vargova, Ph.D.
(Oddéleni neurovéd / Laborator diftiz-
nich studii a zobrazovacich metod)
Mezibunécny prostor mozku predstavuje vy-
znamny komunikacni kandl pro vyménu infor-
maci mezi nervovymi bunkami prostrednictvim
difuze ldtek (medidtord, iontt, hormonu). Difuzni
vlastnosti (tvar a velikost) mezibunécného pro-
storu se meni béhem vyvoje nebo pfi patologic-
kych stavech a ndsledné ovliviuji nejen funkce
mozku, ale napr. i rozsah poskozeni tkdné pri
poraneéni ¢i ucinnost lékt a daji se pouzit i pro
diagnostické ucely.

10:00 Gliové buriky a patologické sta-
vy centralniho nervového systému

Ing. Miroslava Andérova, CSc.

(Oddéleni bunécné neurofyziologie)
Gliové bunky zastdvaji fadu vyznamnych funkci
v centrdlnim nervovém systému, a to jak za fyzi-
ologickych, tak i patologickych podminek. Kromé
metabolické funkce (vyZiva neuronti) a zajisteni
rovnovdhy neuroprenasecti a iontt, se gliové
buriky aktivné ucastni prenosu signdlti v nervové
tkdni a mohou tak vyznamné ovlivnit pribéh pa-
tologickych procesu.

a Mgr. Maria Hovorakova, Ph.D.
(Oddéleni teratologie)

Posluchaci budou sezndmeni s ndplni védniho
oboru nazyvaného teratologie. Dozvi se také

o jejich kritickych perioddch, epidemiologii a zd-
vaznych projevech. Zdroven budou vyzdvizeny
nekteré zndmé teratogeny a moznosti jejich tes-
tovdni.

RNDr. Jifi Popelar, CSc.
a Mgr. Ondrej Novak
(Oddéleni neurofyziologie sluchu)
Hlukovd zdtéz mdze zpusobit nejen zvyseni
sluchového prahu, ale vyvold i zmény v morfo-
logii vnitiniho ucha a v nervové aktivité ve slu-
chovych centrech mozku. Podobné zmény ve
sluchovém systému probihaji i béhem stdrnuti,
navic jsou ¢asto doprovdzeny vznikem nepiijem-
ného subjektivniho sumu (tinnitu,).
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13:00 K ¢emu je dobré, kdyz bunky
sviti

doc. RNDr. Jan Malinsky, Ph.D.
(Oddéleni mikroskopie)

Fluorescencni mikroskopie je zdaleka nejpouzi-
vanejsi zobrazovaci metodou v biomedicinském
vyzkumu na bunécné urovni. Pro¢ tomu tak je?
Jak vypadd fluorescencni mikroskop a jaké jsou
moderni metody jeho vyuziti? Jakym zptisobem
primét bunku, aby v ni fluoreskovalo pravé to,
co nds zajimd? A jaky typ informace tak o burice
ziskdme?

14:00 Jsou nanocastice a nanotechno-

logie bezpecné nebo nebezpecné?

Ing. Jan Topinka, DrSc.

(Oddéleni genetické toxikologie a nano-

toxikologie)

V predndsce budou popularizacni formou shrnu-
ty soucasné poznatky v oblasti nanobezpecnosti
a aktivity UEM v této oblasti. Budou vysvétleny
nékteré zdkladni metodiky pouZivané v rdmci
vyzkumné infrastruktury NanoEnviCz a Centra
studii toxickych ucinkt nanocdstic.

15:00 Nové poznatky o vlivu znecisté-
ného ovzdusi na zdravi populace.
MUDr. Radim Sram, DrSc.

(Oddéleni genetické toxikologie a na-
notoxikologie / Laboratof molekularni
epidemiologie)

Informace o vysledcich vyzkumu o vlivu znecis-
teného ovzdusi na novorozence, moznosti vyuzi-
ti biomarkert pro hodnocent rizika, viiv na CNS.
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9:00 Kmenové buriky a jejich 1écebny
potencial

Megr. Eliska Javorkova, Ph.D.

a Mgr. Jan Kossl

(Oddéleni transplanta¢ni imunologie)
Kmenové bunky maji schopnost sebeobnovy
a diferenciace v buriky rtznych tkdni a orgdnu.
V tom spocivd jejich velky lécebny potencidl, kdy
mohou nahrazovat poskozené, chybéjici nebo
nefunkéni bunky. | kdyz perspektivy vyuZiti kme-
novych bunék jsou veliké, mnohé laboratorni
a preklinické studie jsou potrebné. A prdvé o tom
bude anotovand predndska.

10:00 Biomaterialy ve tkanovém inze-
nyrstvi a v reparaci misniho poranéni
PharmDr. Sarka Kubinova, Ph.D.
(Oddéleni neurovéd / Laborator bioma-
teriald a biofyzikalinich metod)

Cilem tkdnového inZenyrstvi je priprava biolo-
gickych ndhrad tkdni nebo vyvoj novych orgdnd.
Pro konstrukci téchto ndhrad je nezbytné vyvi-
nout nosic¢ neboli scaffold, ktery mize byt ddle
kolonizovdn rliznymi typy bunék a ddle modifi-
kovdn bioaktivnimi ldtkami. Pro premosténi po-
Skozené nervové tkdné po poranéni michy jsou v
nasi laboratori vyvijeny riizné typy syntetickych
a prirodnich biomateridlt na bdzi hydrogeld,
které jsou testovdny v kombinaci s kmenovymi
bunkami.

11:00 Kmenové bunky a jejich potenci-
alni vyuziti v biomediciné

RNDr. Klara Jirdkova, Ph.D.

(Oddéleni neurovéd / Laborator tkaro-
vych kultur a kmenovych bunék)
Kmenové buriky jsou jedinecné diky schopnosti
diferenciace a sebeobnovy. Maji potencidl rege-
nerovat poskozené tkdné, ddle predstavuiji jedi-
necnou moznost pro terapii nemoci, kde klasickd
lécba nedostacuje napr. u neurodegenerativ-
nich onemocnéni. Vyznamnou roli pii sledovdni
Uspesnosti transplantace a prezivani kmenovych
bunék maji riizné zobrazovaci techniky.

12:00 Tkanové inzenyrstvi a bioregene-
rativni medicina

MUDr. Eva Filova, Ph.D.

(Oddéleni tkdnového inzenyrstvi)
Priprava tkdhovych ndhrad, vyzkum tvorby bu-
nécnych nosicl, predevsim biodegradabilnich
na bdzi nanovldken, modelovdni proteinovych
struktur, vyhleddvdni moZnosti praktického vy-
uziti vysledkd.

13:00 Vyzkum biologickych vlastnosti
latek a vyvoj novych léciv

MUDr. Zidek Zdenék, DrSc.

(Oddéleni farmakologie)

Oddéleni farmakologie se soustreduje na vyzkum
biologickych viastnosti nizkomolekuldrnich Idtek,
predevsim nukleosidovych derivdta, a to s ohle-
dem na moznosti vyvoje origindlnich IéCiv. U de-
rivdtu pyrimidinu jsme v tésné zdvislosti na jejich
strukture nalezli vyraznou schopnost inhibovat
medidtory zdnétu. Analyzujeme molekuldrni me-
chanismy jejich ucinku. Terapeuticky vyuzitelnd
aktivita nadéjnych kandiddtu je experimentdlné
ovérovdna v modelech zdnétlivych onemocnéni,
které dosud nemaji adekvdtni lékovou terapii.

14:00 Soucasné sméry ve vyzkumu na-
dor tlustého stfeva a konecniku
MUDr. Pavel Vodicka, CSc.

(Oddéleni Molekularni biologie nadort)
Incidence nddort tlustého streva a konecniku je
v Ceské republice treti nejvyssi na svété. Fakto-
ry, které prispivaji ke vzniku tohoto onemocnéni,
nejsou zcela objasnény - velky podil hraji noxy
v okolnim prostredi, at uz se dostanou do téla
zvenci jako kontaminanty Zzivotniho prostredi
nebo zevnitf jako produkty metabolizmu. Vy-
znamnou roli hraje genetickd vybava organizmu.
Nasim zdjmem je definovat a pochopit podil jed-
notlivych slozek na vzniku a rozvoji nddord. Tyto
poznatky se mohou rovnéz uplatnit i v strategii
lécby.



Veletrh védy

Na vystavisti v prazskych Letnanech se v rdmci Veletrhu védy navstévnici seznamili s praci védcl
z Ustavu experimentalni mediciny AV CR. Ti, mimo jiné, predstavili jedine¢ny rozkladaci expo-
nat mozku, ktery umoznuje prostrednictvim jednotlivych rez(i odhalit jeho fungovani a skladbu,
¢i vyzkumny projekt CITI-SENSE monitorujici kvalitu vzduchu v ¢eskych aglomeracich.

Soucésti expozice o mozku byly rovnéz pristroje na méreni sluchu a ukazky toho, jak sluch starne
a &m je tento proces zptsoben. Cetné dotazy smétovaly také k pricinam vzniku neurodegenera-
tivnich onemocnéni mozku jako je obavana Alzheimerova ¢i Parkinsonova choroba, roztrousena
sklerdza, amyotroficka lateralni skleréza ¢i demence. Pritomni védci nestacili odpovidat na dota-
zy predevsim z fad studentd a ucitell stfednich Skol z celé republiky.

Pozornost byla zamérena také na vysledky Oddéleni genetické ekotoxikologie, které se v Ustavu
dlouhodobé zabyvé vlivem Zivotniho prostredi na c¢loveéka a jeho zdravotni stav. Védci pripravili
jako ukazku filtr obsahuijici jednodenni odfiltrované ¢astice ze vzduchu napr. v Ostravé a dalsich
méstech a rovnéz zadali pritomné o spolupraci, aby formou jednoduché aplikace pomahali védcam mapovat kvalitu vzduchu
v jednotlivych méstech republiky. Vyzkumny projekt CITI-SENSE totiz monitoruje pomoci verejnosti kvalitu ovzdusi a Zivotniho
prostredi pomoci senzorovych technologii s cilem zlepsit Uroven Zivota ve méstech.

Ustav experimentalni mediciny je centrem zakladniho biomedicinského vyzkumu a je také nositelem statutu Centra excellence
EU-MEDIPRA. Kromé zminénych neurovéd a vlivu zivotniho prostredi na zdravi se zabyvé vyzkumem regenerativni mediciny,
farmakologii, teratologii (védni disciplina studujici pfic¢iny a mechanizmy vzniku vyvojovych vad), nddort predevsim tlustého stre-
va a tkdnového inzenyrstvi. Vyzkum je orientovan na zavedeni vysledkd do praxe.

Science Fair

At the Exhibition centre in Letnany in Prague visitors to the Science Fair were introduced to the work of scientists from the
Institute of Experimental Medicine. These, among others, featured a unique brain stretch exhibit that allows individual sections
to reveal their function and composition, and the CITI-SENSE research project to monitor air quality in Czech agglomerations.

Brain exposures included hearing aids, and examples of how hearing ages and what is causing this process. Numerous questions
have also been directed at the causes of neurodegenerative brain diseases such as the dreaded Alzheimer's or Parkinson's
disease, multiplesclerosis, amyotrophiclateral sclerosis, or dementia. Present scientists have not been able to answer all the
questions from students and teachers of secondary schools across the country.

Attention was also paid to the results of the Department of Genetic Ecotoxicology, which has long been addressing the impact of
the environment on man and his health. Scientists have prepared an example of a filter containing one-day filtered particles from
the air, for example in Ostrava and other cities, as well as asking attendees to help scientists to map the air quality in individual
cities of the Czech Republic with a simple application. The CITI-SENSE research project monitors air quality and the environment
with sensory technologies to improve the quality of life in cities.

The Institute of Experimental Medicine is the centre of basic biomedical research and also holds the status of the EU-MEDIPRA
Centre for Excellence. In addition to the mentioned neurosciences and the influence of the environment on health, it deals with
the research of regenerative medicine, pharmacology, teratology (the scientific discipline studying the causes and mechanisms
of developmental defects), tumours of the large intestine and tissue engineering. Research is geared towards putting the results
into practice.
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