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Biomedicinskym vyzkumem k efektivni diagnostice a Ié¢bé

Podporujeme zakladni vyzkum napri¢ biomedicinskym spektrem s vysokym potencialem technologického transferu
v |ékafstvi. Nase projekty zameéfujeme na biomedicinské vyzvy, jako je nalezeni ucinnych diagnostickych markert a lécba
zavaznych onemocnéni spojenych se starnutim lidské populace, tzn. neurodegenerace, traumatu/ischemie, poruch
pohybového aparatu, rakoviny, degenerativnich zmén vidéni a sluchu. Daraz téz klademe na zkoumani vlivu znecisténi
zivotniho prostredi na zdravi Clovéka.

Biomedical Research Towards Effective Diagnosis and Treatment

We support basic research across the biomedical spectrum with a high potential for technological transfer in human
medicine. Our projects are focused on biomedical challenges, such as finding effective diagnostic markers and treatment
of serious diseases associated with aging of the human populationi.e. neurodegeneration, trauma/ischemia, musculoskeletal
disorders, cancer and degenerative changes in vision and hearing. We also seriously consider the impact of environmental
pollution on human health.
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Uvodni slovo feditelky / Director's letter

/4

Vazeny ctenari,

do rukou se Vam nyni dostava brozura shrnujici vyzkumnou &innost Ustavu
experimentalni mediciny AV CR, v. v. i. (UEM AV CR) v letech 2019-2020.
V pribéhu téchto dvou let UEM AV CR prosel fadou strukturalnich zmén
s cilem optimalizovat a zefektivnit nasi vyzkumnou ¢&innost. Na zaklade
doporuceni Mezinarodniho poradniho sboru a Rady UEM AV CR doslo
k ukonceni Cinnosti nekterych vyzkumnych oddéleni, ale i ke vzniku novych
vyzkumnych tymu. V roce 2019 tak zahdjilo ¢innost Oddéleni neurochemie
a v roce 2020 Oddéleni plasticity bunécného jadra. Rozdélenim Oddéleni
genetické toxikologie a nanotoxikologie vznikly dvé autonomni skupiny,
Oddéleni nanotoxikologie a molekularni epidemiologie a Oddeleni genetické
toxikologie a epigenetiky, s cilem posilit vyzkum nanocastic a jejich toxického
vlivu na lidsky organismus. K 31. 12. 2020 tvofi ustav 12 samostatnych
vedeckych oddéleni, jejichz vyzkum pokryva Siroké spektrum biomedicinskych
obord.

Pro mne osobné byla v roce 2019 obzvlast vyznamna dvé pracovni setkani.
V ervnu jsme uspofadali prvni Ph.D. konferenci UEM AV CR, jejiz program byl
sestaven organizacnim vyborem slozenym pfedevsim z Ph.D. studentd Ustavu.
| pfesto, Ze hlavni napini konference byly prezentace studentl z jednotlivych
oddeéleni ustavu, kdy studenti predstavili své vyzkumné zaméreni formou
pfednasky c¢i formou plakatového sdéleni, byl zde i dostatek prostoru pro
neformalni seznameni se s novymi kolegy, navazani novych spolupraci
a pratelstvi. Z mého pohledu pfimého ucastnika byla konference velmi uspésna
a v lété 2022 bychom tuto akci radi zopakovali. V prosinci 2019 se konala téz
ustavni konference, na které byly pfedstaveny dil¢i vysledky dvou vyznamnych
projektd podporovanych v ramci Opera¢niho programu Vyzkum, vyvoj
a vzdélavani Ministerstva skolstvi, mladeze a télovychovy Ceské republiky:
projektdl HAIE a NEURORECON, na kterych se nds$ ustav vyznamné podili.
Cilem projektu HAIE (Zdravé starnuti v priimyslovém prostiedi) je posoudit
vliv vybranych environmentalnich rizikovych faktor( a zivotniho stylu na zdravi

Dear Reader

This brochure summarizes the research endeavors carried out at the Institute
of Experimental Medicine CAS (IEM CAS) in 2019 and 2020. Over the past two
years, the IEM CAS has undergone a restructuring that introduced numerous
changes aimed at optimizing research work, and increasing the corresponding
effectiveness. Based on the recommendation of the International Advisory
Board and the decision of the IEM CAS Board, certain departments have been
closed; while at the same time new research teams have been established.
The latter includes the Department of Neurochemistry and the Department
of Cell Nucleus Plasticity, established in 2019 and 2020 respectively. The
division of the Department of Genetic Toxicology and Nanotoxicology resulted
in the creation of two autonomous units, the Department of Nanotoxicology
and Molecular Epidemiology, and the Department of Genetic Toxicology
and Epigenetics. The aim is to provide additional resources for research into
nanoparticles and their toxicity for the human body. As of Dec 31 2020 the
IEM CAS comprises 12 separate scientific departments, that conduct research
in a broad range of biomedicine fields.

For me, personally, two professional events that took place in 2019 were
of particular importance. In June we organized the first edition of the Ph.D.
Meeting, the program for which was prepared by the organization committee,
which mostly comprised of IEM CAS Ph.D. students. Despite the fact that
the conference mainly consisted of presentations delivered by students from
individual departments of the institute, in which students presented their
research focus in the form of lectures or posters, there was enough space for
informal acquaintance with new colleagues, establishing new collaborations
and friendships. The event also provided ample opportunity for informal
encounters with fellow researchers, for forging new partnerships, and for
establishing new friendships. In my view, as a direct participant, the conference
was highly successful and we would like to repeat it in the summer of 2022.
The IEM CAS Conference was held in December 2019, which presented interim



a starnuti populace v pramyslovém regionu. Naplini projektu NEURORECON
je vytvoreni a rozvoj excelentniho vyzkumného tymu zaméfeného na vyzkum
v oblasti metod Iécby a regenerace nervového systému.

Rok 2020 byl bezesporu velmi narocny. Nesl se predevsim ve znameni
pandemie Covid-19, ktera zasadnim a velmi negativnim zptUsobem ovlivnila
nase zivoty. Tak jako vSichni kolem ndas, museli jsme i my omezit pracovni
a osobni kontakty. Zmenili jsme zplsob nasi prace a venovali se védé nejen
v laboratofich, ale také ze svych domovd. Socialni kontakt tak zcela nahradily
moderni nastroje online komunikace. V tomto obdobi se ukazalo, jak dllezité je
drzet pospolu a byt soucasti stabilniho tymu, na ktery se mizeme spolehnout.

Dopad pandemie na vyzkumnou c¢innost nebyl nastésti tak zasadni jako
v pfipadé nékterych podnikatelskych ¢innosti. Rada bych timto podékovala
véem nasim zaméstnanclm za jejich odhodlani, vytrvalost a schopnost
pfizpUsobit se rychle se ménicim pracovnim podminkam. Diky jejich osobnimu
nasazeni i diky podpofe Akademie véd (AV CR) a dalsich partnerd se nam
podafilo i v roce 2020 dosahnout stanovenych cilll a uspésné pokracovat
v nasich vyzkumnych projektech.

Jako kazdy rok jsme se i ve dvou uplynulych letech ucastnili vyznamnych
védeckych festivalG pofadanych AV CR a v ramci vzdélavaci ¢innosti jsme
se podileli na pregradualni a postgradudlni vyuce studentl lékafskych
a pfirodovednych obor0.

V obdobi 2019-2020 na$ ustav navazal mezinarodni spolupraci s nékolika
prestiznimi evropskymi vyzkumnymi centry, zaméfenymi jak na oblast
neuroved, tak i na tkanové inzenyrstvi, z nichZz bych rada zminila projekty
H2020 ActiTOX, ASTROTECH, iP-OSTEO a TUBE a projekt ADAIR, financovany
v ramci iniciativy Spole¢ného programu ,Neurodegenerativni onemocnéni*
(JPND). Predpokladame, Ze v souvislosti s realizaci téchto projektd, které
navazuji na dosavadni vyzkumné aktivity UEM AV CR, dojde k vyznamnému
posileni kvality naseho vyzkumu na mezinarodni Urovni, zlepseni vyzkumné
infrastruktury a prohloubeni mezinarodni spoluprace ustavu.

Za kazdym nasim uspéchem stoji konkrétni lidé. | proto jsme se koncem
roku 2019 zavazali k dodrzovani principll obsazenych v Evropské charté
pro vyzkumné pracovniRy a Kodexu chovani pro prijimani vyzkumnych
pracovniku, s cilem usilovat o udéleni mezinarodniho prestizniho ocenéni
HR Award. Pro akademické a vyzkumné pracovniky pfedstavuji organizace

results from two major projects funded under the Research, Development,
and Education Operational Program, administered by the Czech Ministry
of Education, Youth, and Sports - HAIE and NEURORECON. Both of these
projects are executed with the IEM’s sizeable involvement. The goal of the
HAIE project (Healthy Aging in Industrial Environment) is to assess the impact
of lifestyle, and selected environmental risk factors, on population aging
in an industrial region. The NEURORECON project consists of establishing
and developing an excellent research team, specializing in nervous system
treatment and regeneration methods.

The year 2020 was grantedly very challenging. It was profoundly affected
by the COVID-19 pandemic, which adversely impacted our lives in the most
fundamental way. Along with everyone else, we were forced to reduce
personal and professional contacts. We modified work processes and
continued to pursue scientific discovery, not only in laboratories but also
from our homes, with social contact having been completely replaced with
modern online communication tools. COVID-19 has taught us the importance
of remaining united and of being able to rely on a stable team.

Thankfully, the impact of the pandemic on research activities has not been
as far-reaching as is the case with certain business operations. | want to take
this opportunity to express my gratitude to all of our employees for their
resolve, perseverance, and ability to adapt to the rapidly changing working
conditions. Thanks to their hard work, and to the support of the Czech
Academy of Science and other partners, we succeeded in attaining the IEM's
strategic targets in 2020 as we continued the execution of our research
projects.

As with every year, we attended important science festivals organized by the
Czech Academy of Science over the two past years, and we took part in the
delivery of pre- and post-graduate education to students of medicine and
natural sciences.

Over the course of 2019 and 2020, the IEM CAS forged international
partnerships with several prestigious European research centers, specializing
in neurosciences and tissue engineering. These included the H2020
ActiTOX, ASTROTECH, iP-OSTEO, and TUBE projects, as well as the ADAIR
project financed under the EU Joint Program - "Neurodegenerative Disease
Research" (JPND). We predict that the execution of these projects, which




s timto ocenénim zaruku evropského standardu péce o zaméstnance, vyssich
etickych principll, otevienosti a transparentnosti vybérovych fizeni a kvality
pracovniho prostfedi. Véfim, ze se nam podafi tento cil naplnit a Ze tak
nasim zaméstnanctm i studentdm nabidneme kvalitnéjsi pracovni podminky
a prostredi pro realizaci jejich vyzkumu.

Preji vSem hodné zdravi a téSim se na dalsi spolupraci.

Miroslava Andérova

follow in the footsteps of the IEM’s past research, will effectuate considerable
improvement to the quality of our research activities on an international
level, will reinforce research infrastructure, and will deepen international
cooperation.

Each of our achievements is the work of specific people. As a consequence,
among other reasons, at the end of 2019 we endorsed the principles laid
down in the European Charter for Researchers and the Code of Conduct
for the Recruitment of Researchers with the aim of receiving the HR Award,
a prestigious distinction that provides academics and researchers with
a guarantee of the European employee welfare standard, higher ethical
principles, recruitment openness and transparency, and quality of the working
environment. | am confident that we will achieve this objective, and that we
will offer both our employees and our students excellent working conditions,
and an excellent environment for conducting research.

Wishing everyone good health and look forward to working together.

Miroslava Andérova
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Organizacni struktura / Organizational structure

Rada UEM AV CR / Board of the IEM CAS

predseda / chairman:
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doc. RNDr. Pavla Jendelova, Ph.D.
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RNDr. Hana Sychrova, DrSc.
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Mezinarodni poradni sbor /
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predseda / chairman:
Kari Hemminki, M.D., Ph.D.
German Cancer Research Center, Heidelberg, Germany

mistopfedsedkyneé / vice-chairman:

Maria Dusinska, RNDr., Ph.D., DSc.

Director of Health Effects Laboratory, Norwegian Institute for
Air Research, Kjeller, Norway

Miroslawa El Fray, Ph.D., DSc.
Division of Functional Materials and Biomaterials,
Polymer Institute, Szczecin, Poland

Tatjana Sauka-Spengler, Ph.D.
Associate Professor of Genome Biology, University of Oxford, UK

Christian Steinhauser, Ph.D.
Director, Institute of Cellular Neurosciences,
University of Bonn Medical Center, Bonn, Germany
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Doktorand
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Ustav v ¢islech / Institute in numbers
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Total number
Recalculated number (FTE)

Education structure of employees [%]

Basic education

Lower secondary education

Secondary vocational education

Full sec. vocational education with apprenticeship and school leaving exam
Full sec. vocational education with school leaving exam

Higher professional education

Bachelor degree

University degree

Doctor degree

Age structure of employees [%]
up to 30 years

31-40 years

41-50 years

51-60 years

above 61 years

Professional category structure of employees
Post-doc

Scientific assistant

Junior scientist

Senior scientist

Scientific staff

Ph.D. student

Administrative staff

Technic staff



Slovensko
Ukrajina
Velka Britanie
Spanélsko
Italie

Srbsko
Korejska republika
Rumunsko
Albanie

Indie

iran

Polsko

Rusko

Recko

2019 2020
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Zahrani¢ni zaméstnanci / Foreign employees

Slovakia
Ukraine
Great Britain
Spain

Italy

Serbia
Republic of Korea
Romania
Albania
India

Iran

Poland
Russia
Greece




Struktura finanénich zdroju / Structure of financial resources

28,48 %

Akademie véd CR Ministerstvo priimyslu a obchodu CR
Czech Academy of Sciences Ministry of Industry and Trade of the CR
Grantova agentura CR Technologicka agentura CR

Czech Science Foundation Technology Agency of the CR
Ministerstvo $kolstvi, mladeze a t&lovychovy CR Ostatni

Ministry of Education, Youth and Sports of the CR Others



Mezinarodni spoluprace / International cooperation

ActiTOX (www.actitox.eu)

Projekt ActiTOX pfedstavuje mezinarodni vyzkumny projekt, jehoz cilem
je vyvinout nové a spolehlivé 3D organotypové modely pro preklinicky
toxikologicky screening nanocastic a novych [écCiv.

ActiTOX je soucasti evropské inovativni vzdélavaci sité Maria Sktodowska-
Curie, financovany z prostfedkd Evropské Unie programu H2020. Projekt
byl oficialné zahajen v roce 2019 a potrva 48 mésicl. Celkova dotace ¢ini
1191 400 EUR.

Cilem projektu je zvysit relevanci studii in vitro pomoci bioreaktord s dvéma
organy, které mohou simulovat absorpci i metabolismus |écCiva. Konkrétné
budou vyvinuty modely kize, plic a stfev pro simulaci absorpce castic/léCiva
a modely jater a tukd pro simulaci nasledného metabolismu.

ActiTOX

The aim of the ActiTOX project is develop new and reliable 3D organotypic
models for preclinical toxicological screening in the context of nanoparticle
and new drug development.

ActiTOX is a project of the European innovative educational network
MarieCurie-Sklodowska, funded by the European Union's H2020 programme.
The project was officially started in 2019, and has a duration of 48 months.
The total funding is 1,191,400 EUR.

The objective of the project is to increase the relevance of in-vitro studies by
providing scalable bi-organ bioreactors that can simulate both the absorption
and metabolism of the drug. More specifically, skin, lung and intestinal
models will be developed to simulate particle/drug absorption, and liver and
fat models will be developed to simulate the subsequent metabolism.

Nazev / Title:

) Program / Programme:
Cislo projektu / Project number:
Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:

Trvani projektu / Project duration:

Pocet Ucastnickych statd (EU) / Number of participating countries (EU):
Pocet spolufesitelt / Number of co-investigators:

Aktivni organotypové modely pro toxikologicky screening nanocastic /
Active organotypic models for nanoparticle toxicological screening
Horizont 2020

823981 - ActiTOX - H2020-MSCA-RISE-2018

Fraunhofer Gesellschaft zur Foerderung der Angewandten Forschung E.V.,
Germany

Mgr. Eva Filova, Ph.D.

2019-2023

6 (6)

10 (veetné UEM AV CR / including IEM CAS)




ADAIR (adair-jpnd.eu)

Projekt ADAIR je spolecny evropsky vyzkumny projekt zaméreny na vyzkum
neurodegenerativnich onemocnéni (JPND - EU Joint Programme -
Neurodegenerative Disease Research). Projekt byl oficialné zahajen v roce
2019 a potrva 36 mesicl. Celkova dotace ¢ini 10 639 201 K.

Cilem projektu ADAIR je vyvinout nastroje pro hodnoceni rizik a preventivni
opatfeni v souvislosti s Alzheimerovou chorobou (AD). Projekt zkouma novou
hypotézu, ze prostfedi, v némz je jedinec vystaven znecistenému ovzdusi,
méni bunétné mechanismy a funkce, coz vede k identifikaci méfitelnych
biomarkerd. Diky tomu lIze urCit jedince se zvySenym rizikem AD jeste
pfed jejim nastupem a zaméfit se tak na preventivni opatfeni konkrétnich
rizikovych skupin obyvatel. V ramci projektu vzniknou nové strategie pro
v€asnou identifikaci osob ohrozenych AD a preventivni opatfeni, které
snizi zatizeni zdravotniho systému a socioekonomickou zatéz. ADAIR reSi
vyznamnou spolecenskou vyzvu s rozsahlym zdravotnim, environmentalnim,
ekonomickym, védeckym, socialnim a politickym dopadem.

UEM AV CR je zapojen do projektu studii kontrolované expozice dieslovych
emisi s cilem identifikovat biomarkery akutni expozice znecisténému ovzdusi
pomoci vysoce vykonnych metod molekularni biologie (tzv. ,Omics metod)“.

“JPND

L b= 1 A=l

ADAIR

The ADAIR project is an EU Joint Programme - Neurodegenerative Disease
Research (JPND). The project was officially launched in 2019 and will run for
36 months. The total funding is 10,639,201 CZK.

The ADAIR project aims to develop risk assessment tools and preventive
measures for Alzheimer's disease (AD). The project investigates the
novel, ambitious hypothesis that the pollutant exposure environment
of an individual alters cellular mechanisms and functions, resulting in the
expression of measurable biomarkers. By identifying biomarkers, the
individuals with increased AD risk can be stratified prior to the disease onset
and preventive measures can be targeted to the specific at-risk populations
in order to be most effective. The ultimate goal is to develop strategies for
early identification of people at risk of AD, and to discover novel targets for
preventive strategies to reduce the health care and socio-economic burden
of AD. ADAIR addresses a major societal challenge with wide health-related,
environmental, economic, scientific, social, and political impact.

The IEM CAS is involved in a project of controlled diesel emission exposure
studies to identify biomarkers of acute exposure to air pollution using
high-throughput molecular biology methods ("Omics methods").

Nazev / Title:

Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:

Trvani projektu / Project duration:

Pocet Ucastnickych statd (EU) / Number of participating countries (EU):
Pocet spoluresitelt / Number of co-investigator:

Od znecisteni ovzdusi ke znecisteni mozku - nové biomarkery k odhaleni
souvislosti znecisténi ovzdusi a Alzheimerovy choroby /

From air pollution to brain pollution — novel biomarkers to unravel the link
between air pollution and Alzheimer’s disease

Horizont 2020

8F20008

University of Eastern Finland, Kuopio, Finland

Ing. Jan Topinka CSc., DSc.

2020-2022

7 (6)

8 (v¢etné UEM AV CR / including IEM CAS)



ASTROTECH (www.astrotechproject.eu)

Astrotech je projekt evropské inovativni vzdélavaci sité Maria Sktodowska-
Curie. Projekt byl oficialné zahajen 1. listopadu 2020 a potrva 36 mésicU.
Celkové je financovan ¢astkou 3 980 000 EUR.

Do projektu je zapojeno celkem 26 vefejnych vyzkumnych instituci, univerzit
a dalsich partnert z evropskych zemi a ze zemi mimo spolecenstvi EU.

Cilem projektu je vyvinout inovativni technologie ke studiu chovani nekterych
gliovych bunék a vytvofit tak novy obor nazvany ,Glial Engineering®. Posledni
vyzkumy ukazuji, Ze bunky zvané astrocyty maji kliCovy vyznam pro spravnou
funkci popf. dysfunkci mozku. Pravé naruseni funkce astrocytl je pficinou
mnoha nemoci, zejména deprese, epilepsie, cévni mozkové pfihody, autismu
a nékterych druhd nadoru centralniho nervového systému - tzv. gliom0. Pro
podrobnéjsi vyzkum téchto klic¢ovych bunék chybi potfebné technologie.
Pristroje pouzivané ke studiu astrocytd byly pdvodné vyvinuty ke studiu
neurond, které se v porovnani s gliovymi burikami lisi svou strukturou i funkci.

Ocekava se, ze vyzkum poskytne zasadni znalosti o gliovych bunkach a jejich
vlivu na mozkové funkce, stejné tak novy pohled na specifickou diagnostiku
a lé¢bu gliomd, ischemie, epilepsie a deprese.

Astrotech je soucasti programu Horizont 2020 - "Excellent science", ktery
pfedstavuje nejvétsi projekt Evropské komise, podporujici vyzkum a inovace.
Za poslednich 7 let byly do programu vlozeny finan¢ni prostfedky v celkové
vys$i 80 miliard EUR.

s
ASTROTECH s “
Astrotech is a project of the European innovative educational network Marie
Curie-Sklodowska. The project officially started on November 1°t, 2020, and
has a duration of 36 months. It is financed by the amount of 3,980,000 EUR.

The project involves together 26 public research institutions, universities and
other partners from European countries and from countries outside the EU
community.

The aim of the project is to develop innovative technologies to study the
behavior of some glial cells and to create a new field of "Glial Engineering".
In the last four decades, cells called astrocytes have been shown to be crucial
for brain function and dysfunction. In particular, astrocyte dysfunction is the
cause of many diseases (depression, epilepsy, stroke, autism and some
types of central nervous system cancer - so-called gliomas). The necessary
technology is lacking more detailed research into these key cells is needed.
The devices used to study astrocytes were originally developed to study
neurons, which differ in structure and function compared to glial cells.

Research is expected to provide essential knowledge about glial cells and
their effect on brain function, as well as provide new insights into the specific
diagnosis and treatment of glioma, ischemia, epilepsy and depression.

Astrotech is part of the Horizon 2020 program - "Excellent science", which
is the largest project of the European Commission supporting research and
innovation. A total of € 80 billion has been invested in the program over the
last 7 years.

Nazev / Title:

Program / Programme:

Cislo projektu / Project number:

Typ projektu / Project type:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:

Trvani projektu / Project duration:

Pocet Ucastnickych statd (EU) / Number of participating countries (EU):
Pocet spolufesitelt / Number of co-investigators:

Prevratné materialy, technologie a pfistupy k odhaleni role astrocyt(

ve funkci a dysfunkci mozku: smérem k gliovym rozhranim /

Disruptive materials, technologies & approaches to unravel the role

of Astrocytes in brain function and dysfunction: towards to Glial interfaces
Horizont 2020

EU-956325

MSCA-ITN

Consiglio Nazionale delle Ricerche (Cnr-Isof) - prof. Valentina Benfenati
Ing. Miroslava Andérova, CSc.

2020-2022
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11 (v¢etné UEM AV CR / including IEM CAS)




iP-Osteo (www.iposteo.eu)

Projekt iP-Osteo predstavuje spole¢ny evropsky vyzkumny projekt, ktery
umozni propojeni 7 komerc¢nich subjektd se 7 akademickymi pracovisti.

iP-Osteo je soucasti evropské inovativni vzdélavaci sité Maria Sktodowska-
Curie a financovany z prostfedkd Evropské Unie programu H2020. Projekt
byl oficidlné zahdjen v roce 2019 a potrva do roku 2023. Celkova dotace ¢ini
1 099 400 EUR.

Cilem projektu je vyvinout hybridni materialy pro regeneraci velkych
osteochondralnich defektl u pacientll se snizenou regeneraéni schopnosti
(geriatrickych pacientt). V ramci projektu budou vyvinuty nové aktivni nosice,
které budou schopny pfitahovat bunky potfebné k regeneraci do mista
defektu. Aby bylo mozné regenerovat kost i chrupavku, budou vyrobeny
dvouvrstvé nosiCe. Prvni vrstva bude vyrobena tzv. elektrospinningem
z biologicky rozlozitelnych polymer( a aktivnich molekul podporujicich
regeneraci kosti. Nosi¢e budou upraveny tak, aby mély potfebné slozeni,
velikost port a mechanické vlastnosti. Poté budou kombinovany s hydrogely
optimalizovanymi pro regeneraci chrupavky. Aby bylo umoznéno ucinné
hojeni tkané u pacientd se snizenou regeneracni schopnosti, budou aktivni
molekuly zapouzdfeny do vlaken i ¢astic. Casové regulované uvolhovani
aktivnich molekul povede k rychlejSimu a uplnéjsimu hojeni.

iP-Osteo P-Osteo

The iP-Osteo project is a joint European research project that will connect
seven commercial subjects with seven academic institutions.

iP-Osteo is a project of the European innovative educational network
MarieCurie-Sklodowska, funded by the European Union's H2020 programme.
The project was officially started in 2019, and it will run until 2023. The total
funding is 1,099,400 EUR.

The aim of the iP-Osteo project is to develop hybrid materials for regeneration
of the large osteochondral defects in elderly people. The aim will be achieved
by developing active scaffolds that can attract the cells to the defect site
which needs the regeneration. To enable the regeneration of both bone
and cartilage, bilayer scaffolds will be made. The first scaffold layer will be
made by electrospinning of biodegradable polymers and active molecules
promoting the bone regeneration. The scaffolds will be optimized to have
the needed composition, pore size and mechanical properties. The scaffolds
will then be combined with hydrogels optimized for cartilage regeneration.
To enable effective healing of the tissue in patients with reduced regeneration
capacity (elderly patients), active molecules will be encapsulated in both
fibers and particles. The time-regulated release of the active molecules will
lead to faster and more complete healing.

Nazev / Title:

Program / Programme:;

Cislo projektu / Project number:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:

Trvani projektu / Project duration:

Pocet Uc¢astnickych statd (EU) / Number of participating countries (EU):
Pocet spolufesiteltl / Number of co-investigator:

Indukované pluripotentni kmenové bunky osazené aktivni osteochondalnimi
nanovlakennymi scaffoldy /

Induced pluripotent stem cell seeded active osteochondral
nanofibrous scaffolds

Horizont 2020

824007 - iP-OSTEO - 2020-MSCA-RISE-2018

UEM AV CR/ IEM CAS

Mgr. Eva Filova, Ph.D.

2019-2023
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14 (véetné UEM AV CR / including IEM CAS)



TUBE (www.tube-project.eu)

Projekt TUBE je spolec¢ny vyzkumny projekt 15 evropskych vyzkumnych
instituci, ktery byl oficialné zahdjen v roce 2019 a potrva do roku 2023.
Projekt je financovan z prostfedkl Evropské unie - H2020. Celkova vyse
dotace ¢ini 5 049 876 EUR.

Cilem projektu TUBE je odhalit skodlivé slozky znecisténi ovzdusi z dopravy
a identifikovat biomarkery pro v¢asné odhaleni onemocnéni mozku.

Vlastni vyzkum bude kombinovat nejmodernéjsi modely in vitro
a epidemiologickeé studie s cilem zjistit Ucinky ultrajemnych ¢astic a nanocastic
z emisi spalovacich motor( na funkci plic a mozku.

TUBE €
The TUBE project is a joint research project of 15 European research

institutions. TUBE is funded by the European Union - H2020. It is financed
by the amount of 5,049,876 EUR.

The aim of the TUBE project is to detect harmful components of traffic-related
air pollution and to identify biomarkers for early detection of brain diseases.

The actual research will combine state-of-the-art in vitro models and
epidemiological studies to investigate the effects of UFPs particles and
nanoparticles from combustion engine emissions on lung and brain function.

Nazev / Title:

Program / Programme:

Cislo projektu / Project number:

Typ projektu / Project type:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:
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Transportni ultrajemné ¢astice a mozkové efekty /

Transport derived Ultrafines and the Brain Effects

Horizont 2020

814978 - TUBE - H2020-MG-2018-2019- 2020/H2020-MG-2018-TwoStages
RIA Research and Innovation action (Mobility for Growth)

ITA-Suomen Yliopisto, Finland

Ing. Jan Topinka, CSc., DSc.

2019-2023

10 (8)

15 (véetné UEM AV CR / including IEM CAS)




Vybrané projekty / Selected projects

HAIE (haie.osu.cz)

Projekt fesi vlivy vybranych rizikovych faktor( Zivotniho prostfedi a Zivotniho
stylu na zdravi a starnuti populace v prdmyslovém regionu. Projekt byl
oficialné zahajen 1. unora 2018 a potrva do konce roku 2022. Celkova vyse
dotace ¢ini 250 870 825,69 K¢, z toho 213 240 201,83 poskytla Evropska
unie.

Cilem vyzkumu je nalezeni vztahl mezi environmentalnimi podminkami,
Zzivotnim stylem, zdravotnim stavem, kvalitou Zivota a starnutim populace.
Celkovymi cili projektového zaméru jsou podpora excelentniho vyzkumu,
zlepseni infrastruktury stavajicich vyzkumnych center, rozvoj vyzkumnych
tymuU a internacionalizace.

Do projektu jsou zapojena 4 vyzkumna a vyvojova centra. Prostfednictvim Ctyf
vyzkumnych program0 probiha fada studii na odlisnych vzorcich populace
(studie umrtnosti, nemocnosti, molekularné epidemiologické a genetické
studie, cytogenetické studie, expozicni studie, studie fertility, studie zvysené
télesné aktivity, socioekonomickéa a psychosocialni studie).

Ustav experimentalni mediciny AV CR, v. v. i.
Oddéleni genetické toxikologie a epigenetiky
Oddéleni nanotoxikologie a molekularni epidemiologie

Program 2: Molekularné-epidemiologicka studie

Hodnoceni vlivu znecisténého ovzdusi na genom u novorozencd, matek,
straznik( a bézcd zahrnuje:
e Studium metylace DNA a exprese vybranych gen(.
e Studium peroxidace lipidli, tvorby DNA aduktl, oxidacniho poskozeni
DNA.
e Studium expozice perzistentnim kontaminantlm a koncentraci metabolitl
PAU.

®_

&
HAIE AT

The project investigates the effects of selected environmental and lifestyle
risk factors on the health and aging of a population in an industrial region.
The project was officially launched on 15t February 2018 and will run until
the end of 2022. The total amount of the subsidy is CZK 250,870,825.69,
of which 213,240,201.83 was provided by the European Union.

The research aims to find relationships between environmental conditions,
lifestyle, health, quality of life and population ageing. The overall objectives
oftheprojectplanareto promote excellentresearch, improve theinfrastructure
of existing research centres, develop research teams and internationalize.

The project involves 4 research and development centres. Through the
four research programmes, a number of studies are being carried out on
different population samples (mortality studies, morbidity studies, molecular
epidemiological and genetic studies, cytogenetic studies, exposure studies,
fertility studies, increased physical activity studies, socio-economic and
psychosocial studies).

Institute of Experimental Medicine CAS
Department of Genetic Toxicology and Epigenetics
Department of Nanotoxicology and Molecular Epidemiology

Programme 2: Molecular-epidemiological study

Evaluation of the effect of air pollution on the genome in newborns, mothers,
guards and runners includes:

* Study of DNA methylation and expression of selected genes.

» Study of lipid peroxidation, DNA adduct formation, oxidative DNA damage.

e Study of exposure to persistent contaminants and PAH metabolite
concentrations.



e Studium lipidomu, antioxida¢ni aktivity a markerd imunity.

* Studium nemocnosti deti do véku 2 let.

* Ve studii reprotoxicity probihaji studie vztahu biomarkerl genetického
poskozeni a oxidac¢niho poskozeni k poskozeni spermii v prlimyslove
a kontrolni lokalité.

* Ve studii bézcl zkoumame vliv zatéze bézcl v priimyslové a kontrolni
lokalité na tvorbu miRNA a na oxida¢ni poskozeni.

Aplikovatelnost vysledkl planovaného vyzkumu spociva v jejich vysokém
potencialu vyuziti v mediciné, jako vychodiska k formulovani doporuceni
a intervenci smérujicich k lepsi politice ochrany a podpory vefejného zdravi.

* Study of the lipidome, antioxidant activity and markers of immunity.

* Study of morbidity in children under 2 years of age.

* Inareprotoxicity study, we are investigating the relationship of biomarkers
of genetic damage and oxidative damage to sperm damage in an industrial
and control site.

* Inastudy of runners, we are investigating the effect of runner workload in
an industrial and control site on miRNA production and oxidative damage.

The applicability of the results of the planned research lies in their high
potential for use in medicine, as a basis for formulating recommendations
and interventions towards better public health protection and promotion
policies.

Nazev / Title:

Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:

Trvani projektu / Project duration:

Pocet ucastnickych stat (EU) / Number of participating countries (EU):
Pocet spoluresitelll / Number of co-investigator:

Zdravé starnuti v primyslové oblasti /

Healthy Aging in Industrial Environment

MSMT - OP VVV

CZ.02.1.01/0.0/0.0/16_019/0000798

Ostravska Univerzita, Ceska republika / University of Ostrava, Czech Republic
Ing. Jan Topinka CSc.,DSc.

2018-2022

1(1)

4 (veetné UEM AV CR / including IEM CAS)




NEURORECON (www.iem.cas.cz/neurorecon)

NaplIniprojektu NEURORECON je vytvoreniarozvojexcelentnihovyzkumného
tymu pod vedenim Prof. Jamese Fawcetta z University of Cambridge. Projekt
navazuje na dosavadni vyzkumné aktivity UEM AV CR a v souvislosti s jeho
realizaci doslo k posileni kvality vyzkumu na mezinarodni Urovni, pofizeni
chybéjici vyzkumné infrastruktury a prohloubeni mezinarodni spoluprace
UEM AV CR.

Projekt byl oficialné zahajen 1. 1. 2017 a potrva do 30. 10. 2022. Celkova
dotace ¢ini 149 988 872,90 K¢.

V ramci projektu vzniklo specializované Centrum rekonstrukénich neurovéd.
Védecky tym projektu je slozeny z vyzkumnych pracovnikd UEM AV CR
a castec¢neé z noveé prijatych zaméstnancl. O strategii centra a vyzkumnych
otazkach rozhoduje fidici vybor projektu (J. Fawcett, J. Kwok, P. Jendelova,
S. Kubinova) a externi poradni tym.

Seznam spolupracujicich instituci:
* The University of Cambridge, Cambridge Centre for Brain Repair
* The University of Leeds, Faculty of Biological science
* Imperial College London
* Netherlands Institute for Neuroscience

NEURORECON

The NEURORECON project aims to create and develop an excellent research
team led by Prof. James Fawcett from the University of Cambridge. The project
builds on the existing research activities of the IEM CAS, and in connection
with its implementation, the quality of research at the international level has
been strengthened, the missing research infrastructure has been acquired
and the international cooperation of the IEM CAS has deepened.

The project was officially launched on 1t January 2017 and will last until
30" October 2022. The total subsidy amounts to 149,988,872.90 CZK.

Within the framework of the project, a specialized Centre for Reconstructive
Neurosciences was established in our institution. The scientific team of the
project consists of researchers of the IEM CAS and partly of newly recruited
employees. The strategy of the Centre and research issues are decided by the
project steering committee (J. Fawcett, J. Kwok, P. Jendelova, S. Kubinova)
and an external advisory team.

Overview of the cooperated institution:
* The University of Cambridge, Cambridge Centre for Brain Repair
* The University of Leeds, Faculty of Biological science
* Imperial College London
* Netherlands Institute for Neuroscience

Nazev / Title:
Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:

Trvani projektu / Project duration:

Pocet ucastnickych statd (EU) / Number of participating countries (EU):
Pocet spoluresiteltl / Number of co-investigator:

Centrum rekonstrukénich neurovéd /

The Center for Reconstructive Neuroscience

Operacni program Vyzkum, vyvoj a vzdélavani /

Operational Programme Research, Development and Education
CZ.02.1.01/0.0/0.0/15_003/0000419

UEM AV CR / IEM CAS

doc. RNDr. Pavla Jendelova Ph.D.

2017-2022
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1 (véetné UEM AV CR / including IEM CAS)



HR AWARD (euraxess.ec.europa.eu/jobs/hrs4r)

Ustav experimentalni mediciny AV CR, v. v. i. se v prosinci 2019 rozhodl
pfihlasit se k principlm, obsaZzenym v Evropské charté pro vyzkumné
pracovniky a Kodexu chovani pro pfijimani vyzkumnych pracovnik.

Evropska charta pro vyzkumné pracovniky je souborem obecnych zasad
a pozadavkUl, které upfesnuji odpovednosti a prava vyzkumnych pracovnik(
ajejichzaméstnavatele. Vztahy mezivyzkumnymipracovniky azaméstnavateli
maji prispivat k uspéchu pfi vyvoji, transferu, sdileni a rozsifovani znalosti
a technického rozvoje a pfi rozvoji kariéry vyzkumnych pracovnikl. Charta
také podporuje vsechny formy mobility, které slouzi ke zlepseni pracovniho
rozvoje vyzkumnych pracovnikd.

Ocenéni HR Award je prestizni ocenéni, které udéluje Evropska komise
za excelenci v péci o lidské zdroje ve védeckém prostredi.

Pro akademické a vyzkumné pracovniky pfindsi organizace s ocenénim
HR Award zaruku evropského standardu péce o zaméstnance, vyssi
etické standardy, otevienost a transparentnost vybérovych fizeni a kvalitu
pracovniho prostredi.

Projekt byl oficialné zahajen 1. 1. 2020 a potrva do konce roku 2022. Celkova
dotace ¢ini 17 953 000 K.

HR AWARD I'“'

In December 2019, the Institute of Experimental Medicine CAS decided
to subscribe to the principles contained in the European Charter for
Researchers and the Code of Conduct for the Recruitment of Researchers.

The European Charter for Researchers is a set of general principles and
requirements that specify the responsibilities and rights of researchers and
their employers. The relationship between researchers and employers is
intended to contribute to the success of the development, transfer, sharing
and dissemination of knowledge and technological development and to the
career development of researchers. The Charter also encourages all forms of
mobility that serve to enhance the professional development of researchers.

The HR Award is a prestigious award given by the European Commission
for excellence in the management of human resources in the scientific
environment.

For academics and researchers, the HR Award provides organisations with
a guarantee of a European standard of staff care, higher ethical standards,
openness and transparency in selection procedures and a quality working
environment.

The project was officially launched on 1. 1. 2020 and will run until the end
of 2022. The total funding is 17,953,000 CZK.

Nazev / Title:
Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:

Trvani projektu / Project duration:

Pocet Ucastnickych statd (EU) / Number of participating countries (EU):
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Rozvoj kapacit UEM AV CR / The Human Resources Strategy for Researchers
MSMT - OP VVV /

MEYS - Operational Programme Research, Development and Education
CZ.02.2.69/0.0/0.0/18_054/0014590

UEM AV CR/ IEM CAS

Ing. Jan Proksik, Mgr. Jan Rupp, MBA

2020-2022
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Neurofyziologie sluchu
Auditory Neuroscience

Vedouci / Head: RNDr. Rostislav Turecek, Ph.D.

Hlavnim ukolem naseho oddéleni je vyzkum mechanism( audiologickych
poruch, které vyznamné snizuji kvalitu zivota lidi, zejména starnouci
populace. Pouzivame hlavné zvifeci modely poruch, u kterych kombinujeme
interdisciplinarni experimentalni pfistupy pokryvajici urovné od in vitro
po in vivo. Provadime také experimentalni studie u lidskych dobrovolnikd
pomoci audiometrickych metod kombinovanych s fMRI méfenimi.

The main task of our department is to study the mechanisms of audiological
disorders, which significantly reduce the quality of life of people, especially
the aging population. We mainly use animal models of the disorders, in which
we combine interdisciplinary experimental approaches covering levels from
in vitro to in vivo. We also carry experimental studies in human volunteers
using audiometric methods combined with fMRI measurements.






Kochlearni ablace u novorozenych potkant narusi inhibi¢ni pfenos v medialnim jadre nucleus trapezoideus

Cochlear ablation in neonatal rats disrupts inhibitory transmission in the medial nucleus of the trapezoid

Odstranéni kochley v obdobi raného vyvoje signifikantné ovliviiuje sloZeni a hustotu presynaptickych i postsynaptickych inhibi¢nich receptorti v medialnim
jadre trapézovitého télésa (MNTB). Tyto vysledky naznacuji, Zze inhibi¢ni pfenos v MNTB je vyvojové regulovan a jsou v souladu s pfedstavou, Zze sluchova
zkuSenost hraje dullezitou roli v dozravani glycinergnich okruhd v mozkovém kmeni.

Obrazek: Oboustrannd kochledrni ablace u novorozenych potkanti prechodné sniZuje pocty glycinovych receptorti a inhibi¢nich vGAT-pozitivnich nervovych zakonéeni
v medialnim jdadre trapézovitého télesa (MNTB). A, B, Rezy MNTB izolované z dvoutydennich (2WO) a dvoumési¢nich (Adult) potkanti po kochledarni ablaci (BCA) nebo
kontrolnich (Control). Rezy byly oznac¢ené protilatkami proti al-podjednotkam glycinovych receptorti (A) nebo proti proteinu vGAT (B). Bilé prerusované cary vyznacuji povrchy
bunék. V prostiednim sloupci jsou zndzornény vybrané bunky z levého sloupce ve vétsim zvétsenim. C, D, Srovnani poctu al-pozitivnich shluki (C) nebo vGAT-pozitivnich
zakonceni na télech MNTB bunék kontrolnich potkanti a potkanti s ablacemi.

The removal of the cochlea during early postnatal development significantly affects the composition and density of presynaptic and postsynaptic inhibitory
receptors in the medial nucleus of the trapezoidal body (MNTB) in adult rats. The results suggest that inhibitory transmission in the MNTB is subjected to
multiple developmental regulations and support the idea that auditory experience plays a role in the maturation of the brainstem glycinergic circuits.

Figure: Bilateral cochleotomy of neonatal rats transiently reduced the number of glycine receptors and inhibitory vGAT-positive terminals in the MNTB. The A, B,
MNTB sections from 2 week- (2WQO) and 2 month-old (adult) control or cochleotomized rats, stained with antibodies, against glycine receptor al subunit (A) and vGAT (B).
The dashed line indicates the cell surface. The middle columns display cells from the boxes on the left at a higher magnification. The C, D, Bar graphs compare the number
of al-positive clusters (C) and vGAT-positive terminals (D) at the somata of MNTB principal cells of the control and cochleotomized rats’ bodies.

Hruskova, B., Trojanova, J., Kralikova, M., Melichar, A., Suchankova, S., Bartosova, J., Svobodova Burianova, J., Popeldr, J., Syka, J., Turecek, R.: (2019) Cochlear
ablation in neonatal rats disrupts inhibitory transmission in the medial nucleus of the trapezoid body. Neuroscience Letters. 699: 145-150.
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Vliv starnuti, sluchové ztraty a tinnitu na morfologii korové sedé hmoty, amygdaly a hippocampu

The influence of aging, hearing loss and tinnitus on the morphology of cortical grey matter, amygdala and hippocampus

Zkoumali jsme funkéni a morfologické zmény v mozku vyvolané vékem, sluchovou ztratou a tinnitem. Skupiny subjektl rlzného véku, s rdznym stupném
presbykuze, a nebo tinnitu byly vysetfeny audiometrickymi metodami a metodou MRI. Bylo zjisténo, Ze starnuti je doprovazeno zeslabenim vrstvy Sedé hmoty,
dale ze sluchova ztrata zpUsobuje minimalni strukturalni zmény a Ze tinnitus je doprovazen strukturalnimi zménami hlavné v limbickém systému a insule.

Obrazek: Mozkové struktury clovéka, které by mohly byt oviivnény tinitem, zobrazené metodou MRI. (A, B) Kortikalni povrch s barevné vyznacenymi oblastmi: planum
temporale (zluta), Heschliv gyrus (svétle modra), predni insula (zelend), zrakova ktra (fialova), parahippocampus (¢ervend). (C) Priklad lokalizace limbickych struktur:
hippocampus (modry) a amygdala (oranzovy,).

We studied age-, hearing loss-, and tinnitus-related
functional and structural changes in cortical and
subcortical structures in subjects with varying degrees of
presbycusis and tinnitus using audiological examination
and MRI scanning. We found that aging was accompanied
by a decrease in cortical gray matter thickness; hearing
loss led to limited structural modifications and tinnitus
caused structural changes occurring predominantly within
the limbic system and insula.

Figure: Human brain structures that could be affected by tinnitus,
imaged by MRI. (A, B) Cortical surface with areas marked in
color: planum temporale (yellow), Heschl's gyrus (light blue),
anterior insula (green), visual cortex (purple), parahippocampus
(red). (C) Example of the localization of limbic structures:
hippocampus (blue) and amygdala (orange).

Profant O., Skoch A., Tintéra J., Svobodova V., Téthova D.,
Svobodova Burianova J., Syka J. (2020). The influence
of aging, hearing loss and tinnitus on the morphology of
cortical grey matter, amygdala and hippocampus. Frontiers
in Aging Neuroscience. Dec 4;12:553461




Biomaterialy a biofyzikalni metody
Biomaterials and Biophysical
Methods

Vedouci / Head: PharmDr. Sarka Kubinova, Ph.D.

Oddéleni je zamérfeno na vyzkum biomateriall a kmenovych bunék a jejich
sekretom pro regeneraci a rekonstrukci tkani a studium jejich funk¢nosti
na rdznych biologickych modelech (misni poranéni, poskozeni chrupavky).
Oddéleni je zapojeno do Centra rekonstrukénich neurovéd, kde fesi projekty
zamerfené na podporeni ristu axond po misSnim poranéni pomoci transgenni
aktivace integrintia naroli extracelularni matrix a perineuronalnich sitiv tvorbé
paméti. V ramci spoluprace s Fyzikalnim ustavem AV CR se oddéleni zabyva
aplikovanym vyvojem nizkoteplotniho plazmatu pro vyuziti ve veterinarni
a humanni mediciné.

The department is focused on biomaterials, stem cells and their secretomes
for tissue reconstruction and regeneration and evaluation of their
performance using biological models (spinal cord injury). The department is
involved with the Center of Reconstructive Neuroscience (NEURORECON),
where it addresses projects aimed at supporting axon growth after spinal
cord injury through transgenic activation of integrins and the role of the
extracellular matrix and perineuronal networks in neurodegenerative
diseases, aging and memory formation. In collaboration with the Institute
of Physics, Czech Academy of Sciences (CAS), we perform research on the
effects of low-temperature atmospheric plasmas on biological systems as
well as the development of novel devices for medical applications.






Lécba misniho poranéni pomoci kondiciovaného média z kmenovych bunék

Spinal cord injury treatment using a stem cell conditioned medium

Transplantace mezenchymalnich stromalnich bunék derivovanych z pupecniku (WJ-MSC) pfedstavuje alternativni moznost lécby misniho poranéni. Lécebny
ucinek MSC spociva predevsim v jejich parakrinni aktivité, nebot tyto bunky vyluc¢uji spektrum rlstovych faktord, cytokint, chemokint nebo imunomodulaénich
molekul. Na modelu misniho poranéni u potkana jsme prokazali, ze 1écebny efekt kondiciovaného média (sekretomu) ziskaného z WJ-MSC je srovnatelny
s pfimou transplantaci kmenovych bunék. Nase studie potvrdila, ze sekretom z kmenovych bunék Ize pouzit jako vhodnou alternativu k bunéc¢né terapii.

Obrazek: Aplikace bunécného sekretomu na modelu misniho poranéni.
Mezenchymalni stromalni buriky z pupecniku (WJ-MSC) produkuji spektrum bioaktivnich faktort. Terapeuticky efekt kondiciovaného média, ve kterém byly buriky kultivovany,
tzv. bunécného sekretomu, byl prokdazan na modelu misniho poranéni u potkana

The transplantation of mesenchymal stromal cells derived from the umbilical cord (WJ-MSC) represents an effective method for the treatment of spinal
cord injury (SCI). Generally, the main effect of MSC is mediated by the paracrine mechanism, since these cells secrete a broad spectrum of growth factors,
cytokines, chemokines and immunomodulatory molecules. In the model of SCI, we have shown that transplantation of both human WJ-MSC and their
conditioned medium (secretome) have a comparable therapeutic effect. This study confirmed that stem cell secretome offers an effective alternative to direct
stem cell transplantation.

Figure: Application of stem cell secretome into the

model of a spinal cord injury. Mesenchymal stromal . g - . .
cells derived from the umbilical cord (WJ-MSC) produce Wharton JE”Y' Conditioned 3{3“‘!3' cord injury repair
a spectrum of bioactive factors. The therapeutic effect derived MSCs medium

of the conditioned medium, in which the cells were
cultured, the cell secretome, has been demonstrated

— .
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in the model of spinal cord injury in a rat. ffc}%’%ﬁ; Ny el supematant
Chudickova M, Vackova |, Machova Urdzikova L, '\E:'". - I,,._.--E >
Jancova P, Kekulova K, Rehorova M, Turnovcova
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Srovnavaci analyza multipotentnich mezenchymalnich stromalnich bunék derivovanych z riznych zdroju

Comparative analysis of multipotent mesenchymal stromal cells derived from different sources

Multipotentni mezenchymalni stromalni buniky (MSC) Ize povaZzovat za pfistupny terapeuticky nastroj pro regenerativni medicinu. Porovnali jsme kinetiku
rlstu, imunofenotypové a imunomodulacni vlastnosti, genovou expresi a profil sekretomd MSC odvozenych z lidské dospélé kostni diené (BM-MSC), tukové
tkané (AT-MSC) a Whartonova zelé (WJ-MSC) kultivované v klinicky relevantnich podminkach se zamérenim na neuroregenerativni potencial.

Obrazek: Neurony kultivované v pritomnosti kondiciovaného média, derivovaného z MSC (barveni na beta3 tubulin/DAPI, zvétseno x200)

Multipotent mesenchymal stromal cells (MSCs) can be considered as an
accessible therapeutic tool for regenerative medicine. We compared the
growth kinetics, immunophenotypic and immunomodulatory properties,
gene expression and secretome profile of MSCs derived from human adult
bone marrow (BM-MSC), adipose tissue (AT-MSC) and Wharton's jelly
(WJ-MSC) cultured under clinically relevant conditions, with a focus on
neuroregenerative potential.

- Figure: Neurons cultured in the presence of conditioned MSC-derived medium
(staining for beta3 tubulin/DAPI, magnified x200)

BM-MSCs WI-MSCs Petrenko Y, Vackova |, Kekulova K, Chudickova M, Koci Z, Turnovcova K,
Kupcova Skalnikova H, Vodicka P, Kubinova S. A Comparative Analysis
of Multipotent Mesenchymal Stromal Cells derived from Different
Sources, with a Focus on Neuroregenerative Potential. Sci Rep. 2020 Mar
9;10(1):4290. doi: 10.1038/s41598-020-61167-z.
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Plasticita bunééného jadra
Cell Nucleus Plasticity

Vedouci / Head: Mgr. Helena Fulkova, Ph.D.

Oddélenisezabyvavyzkumemcasnéembryogeneze savclazménouplasticity
bunéc¢ného jadra, ktera provazi proces diferenciace a dediferenciace. Tyto
procesy jsou doprovazeny vyraznou zménou morfologie jader i epigenetickou
remodelaci chromatinu. Cilem oddéleni je charakterizovat vliv jednotlivych
jadernych komponent a definovat roli subjadernych organel v tomto procesu.
V soucasné dobé se vyzkum oddeleni zaméfuje na mechanismus a roli
aktivni demethylace paternalniho genomu po oplozeni. Dalsim tématem
je pak dopad deplece jadernych laminl typu A i B na casny embryonalni
VYVOj.

The Department of Cell Nucleus Plasticity is focused on the research
of the early embryogenesis of mammals and the change in the plasticity
of the cell nucleus, which accompanies the process of differentiation and
dedifferentiation. These processes are accompanied by a significant change
in the morphology of the nuclei and epigenetic remodelling of chromatin.
The aim of the department is to characterize the influence of individual
nuclear components and to define the role of subnuclear organelles in this
process. Currently, the department's research focuses on the mechanism
and role of active demethylation of the paternal genome after fertilization.
Another topic is the impact of A- and B-type nuclear lamin depletion on early
development.







Akrosin je nutny pro oplozeni u savci

Acrosin is essential for fertilization

Pri procesu oplozeni je nutné, aby spermie pronikla pfes glykoproteinovy obal na povrchu vejce,
tzv. zonu pellucidu. Pfedpoklada se, ze tento krok je umoznén ¢astecnou disrupci tohoto obalu pomoci
hydrolytickych enzyma pfitomnych v akrosomu spermie, z nichz akrosin je nejvice zastoupen. Pro tento
predpoklad vsak doposud neexistoval zadny pfimy dikaz. Diky spolupraci s japonskymi kolegy se nam
podafilo pfipravit knockout model kfecka zlatého (Mesocricetus auratus), ktery pomohl objasnit roli
akrosinu pfi tomto procesu.

For successful fertilization, the sperm must penetrate through the glycoprotein coat surrounding the
oocyte, the zona pellucida. It is assumed that this step is governed by partial lysis of the zona pellucida
by hydrolytic enzymes present in the sperm acrosome, with acrosin being the most abundant enzyme.
However, evidence for this has been lacking. In collaboration with our Japanese colleagues, we have
prepared a knockout golden hamster (Mesocricetus auratus) model, which helped to clarify the role
of acrosin in this process.

Hirose, M., Honda, A., Fulka, H. et al.: (2020) Acrosin is essential for sperm penetration through the
zona pellucida in hamsters, Proceedings of the National Academy of Sciences of the United States
of America, 117,5,2513-2518
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Solubilni slozka zarodeé¢ného vacku je zodpovédna za funkéni remodelaci jadra po jeho prenosu

The soluble germinal vesicle component is responsible for somatic cell remodelling after its transfer

Jak ukazuji pokusy s pfenosy jader, vejce je schopné reprogramovat jadro somatické bunky do takové miry, Ze se z takto rekonstruovaného embrya maze
narodit novy jedinec. Které slozky vejce jsou vsak zodpoveédné za tuto remodelaci, neni Uplné zfejmé. Pomoci metody selektivni enukleace jsme ukazali,
ze to je pravé solubilni slozka zarodec¢ného vacku, ktera ma na cely proces nejvétsi vliv. Diky tomuto postupu je mozné sledovat, které kroky reprogramace
jsou zavislé na replikaci a které na ni zavislé nejsou. Clanek byl vybran jako ,Outstanding paper 2019 a ziskal titulni stranku Fijnového &isla ¢asopisu Journal
of Reproduction and Development.
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Somatic cell nucleus transfer experiments show
that the oocyte is capable of remodelling the
transferred nucleus to such an extent that a new
individual can be born. However, what oocyte
components are responsible for the process
is not entirely clear. Using selective enucleation,
we have shown that it is the soluble nuclear
fraction which has the biggest effect on the
transferred nucleus. Selective enucleation will
allow us to study the replication-dependent and
replication-independent processes of nuclear
reprogramming. The article was selected as an
“Outstanding Paper 2019” and was featured
on the cover of the October 2019 issue of The
Journal of Reproduction and Development.

Fulka, H., Ogura, A., Loi, P, et al.: (2019) Dissecting
the role of the germinal vesicle nuclear envelope
and soluble content in the process of somatic
cell remodelling and reprogramming, Journal of
Reproduction and Development, 65,5,433-441




Bunécna neurofyziologie
Cellular Neurophysiology

Vedouci / Head: Ing. Miroslava Andérova, CSc.

Oddéleni bunécné neurofyziologie se zabyva studiem morfologickych
a elektrofyziologickych vlastnosti gliovych bunék, prfedevsim astrocytd
a polydendrocytl (znamych téz jako NG2 gliové bunky). Jejich funkce
zkoumame v patofyziologii centralniho nervového systému, jako jsou fokalni
mozkova ischemie, amyotroficka lateralni skleréza, Alzheimerova choroba,
schizofrenie ¢i tumorigeneze. Za vyuziti geneticky modifikovanych mysich
kmenU a novych technologii specialné vyvinutych k vyzkumu gliovych bunék
studujeme roli iontovych a vodnich kanall ve vzniku mozkového edému
a v post-ischemické regeneraci. Dale zkoumame ulohu Wnt signalni drahy
V neurogenezi a gliogenezi po ischemickém poskozeni mozku, a to na urovni
jednotlivych bunék.

The Department of Cellular Neurophysiology is focused on research of
the morphological and electrophysiological properties of glial cells. We
investigate their functions in the pathophysiology of central nervous system
disorders, such as focal cerebral ischemia, amyotrophic lateral sclerosis,
Alzheimer's disease, schizophrenia, and tumorigenesis. We focus primarily on
astrocytes and polydendrocytes (also known as NG2 glia). Using genetically
modified mouse strains and new technologies specifically designed for the
research of glial cells, we study the role of ion and water channels in cerebral
edema and post-ischemic regeneration. In addition, we investigate the role
of Wnt signaling in neurogenesis and gliogenesis following ischemic brain
injury at the single-cell level.







Uloha AQP4 a TRPV4 kanalt v rozvoji cytotoxického edému a doprovodnych zménach
extracelularnich difaznich parametri

The role of the AQP4 and TRPV4 channels in the development of cytotoxic edema and associated extracellular
diffusion parameter changes

Nase vysledky ziskané z rliznych modeld bunéc¢ného edému ukazuji, ze AQP4 a TRPV4 kanaly hraji vyznamnou roli v priibéhu tézkych patologickych stavd,
spojenych s vyraznym edémem a overexpresi téchto kanall, avsak u mirnych patologii dalezitost AQP4 a TRPV4 klesa. Vysledky rovnéz naznacuiji, ze TRPV4
kanal maze kromé AQP4 tvofit funkéni komplexy i s jinymi proteiny, které mohou modifikovat jeho funkci pfi edému.

Obrazek: (A) Experimentalni usporadani méreni difuiznich zmeén v somatosenzorické kure iontoforetickou metodou v redlném case.
(B) Krivky ukazuji zmény vlastnosti mezibunécného prostoru (objem - a, tortuosita — A) v riiznych modelech poskozeni mozku (ISCH - ischemie, OGD - Ryslikovo-glukozova
deprivace, HYP - hypoosmoticRy stres). Zmenseni objemu odrazi otok bunék, narust tortuosity znaci vice prekazek v mezibunécném prostoru.

Our results acquired from different models of cell swellings show, that the AQP4 and TRPV4 channels may play a crucial role in severe pathological states
associated with their overexpression and enhanced cell swelling but not during mild stimuli. Moreover, there is a possibility that TRPV4 channels may
collaborate also with other effector proteins beside AQP4, which can modify their function in cell swelling.

Figure: (A) Experimental setup for measurement of diffusion A E
changes in the somatosensory cortex by real-time iontophoretic
method.

(B) The curves show changes in the properties of the extracellular
space (volume - a, tortuosity — A) in different models of brain
damage (ISCH - ischemia, OGD - oxygen-glucose deprivation,
HYP - hypoosmotic stress). The decrease in volume reflects the
cell swelling, the increase in tortuosity indicates more obstacles
in the extracellular space.
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Chmelova, M; Sucha, P; Bochin, M; Vorisek, I; Pivonkova,
H; Hermanova, Z; Anderova, M; Vargova, L. The role of
aquaporin-4 and transient receptor potential vaniloid
isoform 4 channels in the development of cytotoxic
edema and associated extracellular diffusion parameter
changes. Eur J Neurosci. 2019 Jul;50(1):1685-1699. doi:
10.1111/ejn.14338. Epub 2019 Feb 8.




Dekédovani transkripéni odpovédi na cévni mozkovou prihodu v mozku mysi - vliv starnuti

Decoding the transcriptional response to ischemic stroke in both young and aged mouse brains

V této studii jsme systematicky analyzovali dopad starnuti, cévni mozkové pfihody a jejich interakce na urovni genové exprese. Odhalili jsme downregulaci
transkrip¢niho programu, ktery je typicky pro PV+ GABAergni interneurony u starsich mysi. Zvy3ena aktivace signalizace interferonu typu | (IFN-I) navic
predstavuje klicovy rozdil v reakci na mrtvici mezi mladymi a starnoucimi zvifaty.

Obrazek: Graficky abstrakt shrnujici pouzitou metodiku a nejduilezitejsi dosazené vysledRy. Provedli
Young Al S jsme komplexni RNA-seq analyzu starnuti, ischemické cévni mozkové prihody a jejich interakce
u 3-mésicnich (mladych) a 18-meésic¢nich (starych) mysi a odhalili jsme sniZeni genetického
I@. @ @'@ I @. ﬁ % .‘& } programu, ktery udrzuje axony a synapse, a také zvysenou aktivaci signalizace interferonu typu |
[ n (& & ¥ (RS (& a (IFN-I) u starsich mysi po ischemické cévni mozkové prihodé.
b o L% ad b i
3 | — In this study, we systematically analyzed the impact of aging, stroke, and their interaction
Gane sot Coll typo Metwork  Mota-anshysis | O genome-wide expression profiles. We uncovered the downregulation of the
anrichmard dacorvoluticn Ararysis s transcriptional program that is primarily utilized in PV+ GABAergic interneurons in aged
o o = . al 'i"'" mice. Moreover, an increased activation of type | interferon (IFN-1) signaling represents
oy = , iy i T o o B4l a key difference in response to stroke between young and aged mice.
SEnes LT :-'.' #4% | Figure: Graphical abstract summarizing the methodology used and the most important results
e obtained. We performed a comprehensive RNA-seq analysis of aging and ischemic stroke. We
Aging-strake Interaction examined their interaction in 3- (young) and 18-month-old (aged) mice and uncovered the
IFN-l aciivation Naurcinmmnation Noulrophil inflration. Asonisynapss | dOWNTegulation of axonal and synaptic maintenance genetic program. We found increased
= r J_ . .. e activation of type I interferon (IFN-I) signaling following a stroke in aged mice.
! = [
} {,ﬁj * ! h Androvic, P; Kirdajova, D; Tureckova, J; Zucha, D; Rohlova, E; Abaffy, P; Kriska, J; Valny,
ﬁ' . .-'.‘-__“'_'. ¥ M; Anderova, M; Kubista, M; Valihrach, L. Decoding the Transcriptional Response to
= — Ischemic Stroke in Young and Aged Mouse Brain. Cell Rep. 2020 Jun 16;31(11):107777.
Mool s FALCE Tirra coures analysis  Cel-specifc  Froten eeis | doi: 10.1016/j.celrep.2020.107777.
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Vyvojova biologie
Developmental Biology

Vedouci / Head: RNDr. Ondfej Machon, Ph.D.

Oddéleni vyvojové biologie se zabyva vyzkumem genetickych regulaci
zarodecného vyvoje. V ramci studii vyuzivame technologie tkanove specifické
inaktivace genl (knock-out) v mysich pomoci systému Cre-loxP. Studujeme
funkce signaliza¢nichdrah WNT, SHH a FGF avybranych transkripcnich faktord
napt. z rodin Meis, Hand, Pbx. Zaméfujeme se na diferenciaci bunék neuralni
listy a s tim spojeny zarodecny vyvoj chrupavek a kosti v kraniofacialni oblasti
i sttedniho ucha. Dale studujeme bunécné mechanismy formovani neuralni
tkané odvozené z bunék neuralni listy. Analyzy v mySich modelech jsou
doplnény experimenty v embryich ryb Danio rerio. V obou experimentalnich
organismech se snazime objasnit genetickou podstatu nékterych lidskych
vyvojovych vad.

The Department of Developmental Biology deals with research into the
genetic regulation of embryonic development. In our studies, we use
tissue-specific gene inactivation (knock-out) technologies in mice using the
Cre-loxP system. We study the functions of Wnt, Shh and FGF signalling
pathways and selected transcription factors, e.g. from the Meis, Hand and
Pbx families. We focus on the differentiation of neural crest cells and the
associated germinal development of cartilage and bone in the craniofacial
area and the middle ear. We also study the cellular mechanisms of neural
tissue formation derived from neural crest cells. Analyses in mouse models
are complemented by experiments in Danio rerio fish embryos. In both
experimental organisms, we try to clarify the genetic nature of some human
developmental defects.







Radikalni zména klonality v tvorbé niky kmenovych bunék v rlistové ploténce

A radical switch in clonality reveals a stem cell niche in the epiphyseal growth plate

RUst dlouhych kosti u déti probihda endochondralni osifikaci chondrocytl v rlstové ploténce. Popsali jsme novou niku kmenovych bunék, chondroprogenitord,
ktera vznika po narozeni v ristové ploténce po vytvoreni sekundarniho osifika¢niho centra, a zajistuje produkci chondrocytt po dlouhou dobu. Tyto kmenové

bunky jsou zavislé na signalizacnich drahach Shh a mTORCI1.

Obrazek: Schéma rustové ploténky po narozeni a u maldych jedinct. Klonalni analyza a genetické trasovani odhalily dosud neznamou populaci progenitorti chondrocytu,

ktera ma charakteristiky kmenovych bunék. Jejich mnozeni a diferenciace je fizena signalni drahou mTORC1 a PTHrP misté sekunddrniho osifikacniho centra.

Prevzato z: Wuelling a Vortkamp, Nature 567, 178-179 (2019)

Longitudinal bone growth in children is sustained by cartilage growth plates providing a continuous supply of chondrocytes for endochondral ossification.
We characterized a new stem cell population of chondroprogenitors that develops postnatally in the epiphyseal growth plate under a secondary ossification

center, and provides a continuous supply of chondrocytes over
a long period. This niche is maintained by Shh and mTORC1
signalling pathways.

Figure: Diagram of the growth plate after birth and in young individuals.
Clonal analysis and genetic tracing revealed a previously unknown
population of chondrocyte progenitors that has stem cell characteristics.
Their proliferation and differentiation are controlled by the mTORCI
signalling pathway and the PTHrP site of the secondary ossification
center site.

Taken from: Wuelling a Vortkamp, Nature 567, 178-179 (2019)

Newton PT, Li L, Zhou B, Schweingruber C, Hovorakova M, Xie
M, Sun X, Sandhow L, Artemov AV, Ivashkin E, Suter S, Dyachuk
V, ElI Shahawy M, Gritli-Linde A, Bouderlique T, Petersen J,
Mollbrink A, Lundeberg J, Enikolopov G, Qian H, Fried K, Kasper
M, Hedlund E, Adameyko |, Sdvendahl L, Chagin AS. Nature. 2019
Mar;567(7747):234-238. doi: 10.1038/s41586-019-0989-6.
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Charakter bunék neuralni listy v mandibularnim oblouku je rizen transkripénim faktorem
Meis2 pres drahu Sonic hedgehog

Neural crest cells require Meis2 for patterning the mandibular arch via the Sonic hedgehog pathway

Mysi embrya, kterd postradaji transkripéni faktor Meis2 v burikdch neuraini listy, maji ¢etné kraniofacialni defekty, napf. mensi a Spatné osifikovanou dolni
Celist, nevyvinuty jazyk a jazylku. Zjistili jsme, Ze Meis2 ovlinuje expresi signalni molekuly Shh v epitelu mandibularniho faryngeainiho oblouku a nasledné
molekularni uré¢eni tohoto oblouku. Tyto ¢asné zmény genové exprese vedou k zminénym kraniofacialni porucham.

Obrazek: Mysi embrya s chybéjicim genem pro transkripcni faktor Meis2 maji naruseny vyvoj horniho patra (p), jazyka (t) a dolni Celisti (mb). Histologické barveni pricnych
tkanovych rezu oblicejové casti hlavy.

Deletion of Meis2 in the neural crest using Wnt1-Cre2 leads to several craniofacial defects such as hypoplastic tongue, absent submandibular gland and short
mandible. The defects come from impaired molecular patterning of the first pharyngeal arch at earlier stages and reduced Shh signalling. We have a paper
that describes the molecular network linking Meis2 mediated transcription and Shh signalling in neural crest cells during craniofacial development.

Figure: Mouse embryos lacking the Meis2 transcription factor gene have impaired development of the upper palate (p), tongue (t) and mandible (mb) - histological staining of
transverse tissue sections of the facial head.

Fabik J, Kovacova K, Kozmik Z, Machon O. Neural crest cells require Meis2 for patterning the mandibular arch via the Sonic hedgehog pathway. Biol Open.
2020 Jul 2;9(6):bio052043.




Funkéni usporadani biomembran
Functional Organization
of Biomembranes

Vedouci / Head: doc. RNDr. Jan Malinsky, Ph.D.

Oddéleni se zabyva vyzkumem lateralniho usporadani biologickych
membran do mikrodomén, tj. malych oblasti specifického tvaru, slozeni
a funkce. DUraz pfitom klademe na jejich zapojeni do regulace bunécnych
procesl v reakci na podnéty z okolniho prostfedi. S maximalnim vyuzitim
vyhod geneticky pfistupného kvasinkového modelu zkoumame zejména roli
téchto membranovych mikrodomén ve vnimani stresu a stresové adaptaci,
v signalizaci a v regulaci bunécného metabolismu. Tyto membranové funkce
predpokladaji komunikaci mezi riznymi mikrodoménami, a to jak v jedné
konkrétni membrane, tak mezi rlznymi specializovanymi membranami
v ramci membranového systému eukaryotni bunky.

The Department is focused on the study of the lateral arrangement of
biological membranes into microdomains, i.e. areas with specific shape,
composition and function. We put the emphasis on their involvement
in the regulation of cellular processes in response to environmental stimuli.
Taking maximum advantage of the genetically accessible yeast model,
we particularly investigate the role of membrane microdomains in stress
perception and adaptation and in signaling and regulation of cellular
metabolism. These membrane functions presuppose communication
between different microdomains, both within one particular membrane and
between different specialized membranes within the membrane system of
a eukaryotic cell.






Protein plasmatické membrany Ncel02 ovlivhuje morfologii a funkéni vlastnosti mikrodomén

v membrané vakuoly
Plasma membrane protein Nce1l02 modulates morphology and function of the yeast vacuole

Predpokladany sfingolipidovy senzor plazmatické membrany, proteinNcel02,
migruje do vakuoly pfi postupném starnuti kvasinkové kultury a pfi zvysené f
poptavce sfingolipidd. Ve vakuolarni membrané je tento protein stabilné
lokalizovan v doménach chudych na V-ATPazu, tj. v doménach obohacenych
ergosterolem, obdobné jako je tomu na plazmatické membrané. Spolu

s homologem Fhnl, NcelO2 reguluje velikost a tvar membranovych domén,
dynamiku fuze vakuoly a stabilitu V-ATPazy.

MNeeld2-GFP

Obrazek: Zvyseni mnoZstvi Nce102 proteinu a jeho relokalizace do vakuoly souvisejici

se starnutim bunécné kultury. Méritko: 5um (A); Zmény morfologie vakuol u mutantt
ncelO2A, fhnlA a ncel02AfhnlA. Méritko: 5um (B); Western blot analyza detekujici B
zvysenou degradaci Vph1-GFP (podjednotky V-ATPazy) v nce1l02A a fhnlA delecnich
kmenech (C); Elektronmikroskopicky snimek kvasinky (FF replika) s navrzenou
drahou presunu proteinu NcelO2 ve starnouci kulture. Méritko: 300 nm (D).

Vph1-GFP, 48h

A putative plasma membrane sphingolipid sensor NcelO2 migrates
to the vacuole upon gradual ageing of a yeast culture, when sphingolipid
demand increases. Within the vacuolar membrane it stably localizes
to V-ATPase-poor, i.e., ergosterol-enriched, domains, analogous to its
plasma membrane localization. Together with its homologue Fhnl, Ncel02
modulates size and shape of membrane domains, dynamics of vacuole c
fusion, and stability of the V-ATPase. WpnI-GIP

Figure: Increasing Ncel02 amount and vacuole localization with culture age.
Bar: 5 um (A); Changes in vacuole morphology in ncel02A and fhnlA mutants.
Bar: 5 um (B); Western blot analysis of increased degradation of Vphl-GFP
(V-ATPase subunit) in nce102A, fhinlA and ncel02AfhnlA (C); Electron micrograph
of a freeze-fracture replica with a proposed trajectory of Ncel02 protein migration

in an aging culture. Bar: 300 nm (D).
Il Lk B -

Vaskovicova K., Vesela P., Zahumensky J., Folkova, D., Balazova M., Malinsky Dsbsusbn o | —
J.: (2020) Plasma Membrane Protein Ncel02 Modulates Morphology and

Function of the Yeast Vacuole. Biomolecules, 10(11), 1476; doi: 10.3390/ MP‘" e
biom10111476. IF 4.694



Uloha MCC/eisosomu v homeostaze lipid& hub

Role of MCC/Eisosome in Fungal Lipid Homeostasis

Jednou z nejlépe charakterizovanych membranovych mikrodomeén je zlabkovity MCC/eisosom v plasmatické membrané bunék mnoha druh( hub. Zatimco
nékteré proteiny lokalizuji do MCC/eisosomu stabilng, jiné do této mikrodomény vstupuji, nebo ji naopak opoustéji v zavislosti na aktualnich podminkach,
jako jsou napfiklad ménici se lipidové slozeni membrany, membranové napéti, nebo dostupnost konkrétnich zivin. Tento dynamicky charakter déla z MCC/
eisosomu mnohostranny regulator rliznych bunécnych procesu. Systematicky jsme shrnuli tlohu MCC/eisosomu v regulaci metabolismu lipidd a zdGraznili
dUlezitost této mikrodomény v bunécné odpoveédi na stres.

Obrazek: (a) Pri absenci stresu je MCC/eisosom plné slozen. (b) MCC/eisosom se rozpada v dusledku nedostatku sfingolipidti a/nebo natazeni plasmatické membrany. To vede
k aktivaci TORC2 vazbou Slm proteint, fosforylaci Orm2 prostrednictvim Ypk1 kindzy a aktivaci biosyntézy sfingolipidt. Pouzité zkratky: ER - endoplasmatické retikulum;
IPC - inositol fosfoceramid; LCBs - dlouhé baze sfingolipidt; MCC - membranovy kompartment Canl; M(IP),C - manosyl-(inositol-P),-ceramid; MIPC - manosyl-inositol
fosfoceramid; Pal-CoA - palmitoyl koenzym-A; Pl - fosfatidylinositol; PI(4,5)P, - fosfatidylinositol 4, 5-bisfosfat; PI(4)P - fosfatidylinositol 4-fosfat; PM - plasmatickd membrana;
SPT - serin palmitoyltransferaza; TORC2 - Tor komplex 2.

One of the best characterized membrane microdomains is the furrow-shaped MCC/eisosome in the plasma membranes of cells in many fungal species.

While some proteins localize into the MCC/eisosome in a stable fashion, others enter or leave it under particular conditions, such as actual variations

in membrane lipid composition, changes in membrane tension, or availability of specific nutrients. This dynamic character enables the MCC/eisosome to act

as a multifaceted regulator of various cellular processes. We

() basal state (k) stress have systematically summarized the MCC/eisosome’s role in the

. regulation of lipid metabolism and highlighted it’s importance
in the cellular stress response.

Figure: (a) The MCC/eisosome is fully assembled under non-stress
conditions. (b) MCC/eisosome disassembles following depletion
of sphingolipids and/or mechanical stretching of the plasma
f"'_"__'“‘h__ membrane. This results in SIm protein-mediated activation of TORC2,

, =
/(I,-"!THH phosphorylation of Orm2 by Ypk1 kinase and activation of sphingolipid
'\.1 1h ( =t
K T

Y i

Wk

biosynthesis. Used abbreviations: ER - endoplasmic reticulum; IPC -
inositol phosphoceramide; LCBs - long chain bases; MCC - membrane

\),l F raramaie compartment of Canl; M(IP),C - mannose-(inositol-P),-ceramide;
Goly sl MIPC - mannosyl-inositol phosphoceramide; Pal-CoA - palmitoyl
i T coenzyme-A; Pl - phosphatidylinositol; PI(4,5)P, - phosphatidylinositol
m il o Pl 09 g fheliline W ergeribersl - ¥ dilveliin 4,5-bisphosphate; PI(4)P - phosphatidylinositol 4-phosphate; PM -
tpLPEL o Sacl - e S ;‘-:I'“r’* s :--:I-.-p ; I:‘:‘:‘:ﬂ" plasma membrane; SPT - serine palmitoyltransferase; TORC2 - Tor
A DLl e Tk T Erpmiportmin ' b ; A Comp[ex 2.
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Genetickatoxikologie a epigenetika
Genetic Toxicology and Epigenetics

Vedouci / Head: Ing. Jan Topinka, CSc., DSc.

Oddéleni se zabyva mechanismy toxickych ucinkd vyrabénych nanocastic
i ultrajemnych castic vznikajicich pfi spalovacich procesech. Pozornost
je vénovana interakcim castic s biomolekulami v lidskych bunkach. Aktualné
oddéleni reSi otazku ulohy ultrajemnych castic v ovzdusi v etiologii
neurodegenerativnich onemocnéni. Metody zahrnuji testy cytotoxicity,
detekci ROS a oxida¢niho posSkozeni DNA, proteint a lipidl, stanoveni
genotoxicity a klastogennich ucinkd, stejné jako analyzy exprese proteind
ametody detekce reparace DNA. Mechanismy ucink( ¢astic jsou studovany
toxikogenomickymi metodami (microarray, NGS) a pomoci RT-PCR. Testy jsou
k dispozici externim uzivatelim z vyzkumnych zafizeni, univerzit, pramyslu
a akademické sféry prostrednictvim Vyzkumné infrastruktury NanoEnviCz
(www.nanoenvicz.cz).

The department deals with the mechanisms of the toxic effects of
nanoparticles and ultrafine particles produced during combustion processes.
Attention is paid to the interactions of particles with biomolecules in human
cells. Currently, the department addresses the issue of the role of ultrafine
particles in the air in the etiology of neurodegenerative diseases. Methods
include cytotoxicity assays, detection of ROS and oxidative damage to DNA,
proteins and lipids, determination of genotoxicity and clastogenic effects,
as well as protein expression analyses and DNA repair detection methods.
The mechanisms of the action of particles are studied by toxicogenomic
methods (microarray, NGS) and by RT-PCR. The tests are available to external
users from research facilities, universities, industry and academia through
the NanoEnviCz Research Infrastructure.







Benzo[a]pyren je asociovany s deregulovanou myelolymfoidni hematopoézou u astmatickych déti

Benzola]pyrene is associated with dysregulated myelo-lymphoid hematopoiesis in asthmatic children

U astmatickych déti Zijicich v méstském prostiedi se expozice Bla]P mUze
soucasné podilet na potlaceni aktivity prozanétlivych (tj. NK T-lymfocyt
prostfednictvim aktivace NF-kB) a zvyseni aktivity protizanétlivych drah
(tj. CD8+ T-lymfocytl produkujicich IL-10). B[a]P navic zvy3uje biosyntézu
hemu, coz nasledné vede k expanzi neutrofilnich metamyelocytl
a potlaceni CD71+ erytroidnich bunék.

Obrazek: Prehled integrované analyzy drah

Exposure to B[a]P might contribute to the concurrent suppression
of pro-inflammatory (e.g. NF-kB mediated Natural Killer T cells) and
activation of anti-inflammatory pathways (e.g. IL10-secreting CD8+ T
cells) in asthmatic children living in urban environments. In addition,
Bla]P appears to elevate heme biosynthesis, which in turn promotes
neutrophilic metamyelocyte expansion and reduction of CD71+ erythroid
cells.

Figure: Overview of integrative network analysis

Choi, H., Song, WM., Wang, M., Dostal, M., Pastorkova, A., Libalova, H.,
Tulupova, E., Rossnerova, A., Rossner, P. Jr., Sram, RJ., Zhang, B. (2019):
Benzola]pyrene is associated with dysregulated myelo-lymphoid
hematopoiesis in asthmatic children. Environ Int. 128: 218-232. doi:
10.1016/j.envint.2019.04.052. IF=7.943
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Metylace DNA u osob profesionalné exponovanych nanocasticim

DNA methylation profiles in a group of workers occupationally exposed to nanoparticles

V soucasnosti jsme vystaveni stale vétSimu riziku expozice nanocasticim. U dlouhodobé exponované skupiny vyzkumnych pracovnikld a neexponovanych
kontrol jsme porovnavali profil metylace DNA. Obé skupiny byly odebirany 2x (pfed a po sméné). Vysledky ziskané pomoci analyzy na Cipech ukazaly
na signifikantni rozdily u dlouhodobé exponovanych (341 CpG mist hypometylovanych a 364 hypermetylovanych). Naproti tomu kratkodoba akutni expozice
nemela vliv na zmény v metylaci DNA.

Obrazek: Vliv expozice nanocdsticim na rozlozeni metylace DNA. (a) Porovnani exponovanych pred sménou a po sméné. (b) Porovnani kontrol pred sménou a po sméné. (c)
Porovndni exponovanych a kontrol pred sménou. (d) Porovndni exponovanych a kontrol po sméné.

R OST (0 PRE 1 POST (C0H) Therisk of human exposure to nanoparticles has rapidly increased during
the last decade. We investigated DNA methylation profiles in a group
< : ; of long-term exposed research workers and in controls. Both groups
i o - [ o M were sampled twice/day (pre-shift, post-shift). The array data obtained
E N L . & ot tap tre showed significant differences in methylation related to long-term
I L : £ i 1 L exposure (341 CpG loci hypomethylated and 364 hypermethylated).
% a7 By contrast, short-term acute exposure was not accompanied by DNA
« methylation changes.
. ) Figure: The impact of nanoparticle exposure on DNA methylation pattern. (a)
3 Comparison between pre-shift and post-shift exposed groups. (b) Comparison
:'_J:' .""‘:"" between pre-shift and post-shift control groups. (c) Comparison between

pre-shift exposed and control groups. (d) Comparison between post-shift

i E
(@) vl exposed and control groups.

EXP & GOH | pre-mhift) EXP x G0N (g - mivi)
) Rossnerova, A.; Honkova, K.; Pelclova, D.; Zdimal, V.; Hubacek, J.A.;
" . . ~ Chvojkova, I.; Vrbova, K.; Rossner, P.; Topinka, J.; Vickova, S.; et al. DNA
. " Methylation Profiles in a Group of Workers Occupationally Exposed to
E s o . . F s = Nanoparticles. Int. J. Mol. Sci. 2020, 21, 2420.
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Molekularni biologie nadoru
Molecular Biology of Cancer

Vedouci / Head: MUDr. Pavel Vodicka, CSc.

Oddéleni se zabyva vyzkumem molekularnich charakteristik nadorovych
onemocneni, predevsim tlustého stfeva a konecniku. Pracujeme
na molekularné-epidemiologické urovni s cilem identifikovat biologické
ukazatele zvysSené predispozice vUCi nadorovému onemocnéni, vcasné
diagnostiky, individualni odpovédi na protinadorovou lécbu a dlouhodobé
prognozy. V ramci oddéleni pracujeme s rlznymi typy biologického materialu
od pacientt s nadorovym onemocnénim, jako jsou solidni tkan, krevni bunky,
plazma nebo stolice.

The Department of the Molecular Biology of Cancer is focused on research
into the molecular characteristics of cancer, especially of the colon and
rectum. Within these studies we focus on the molecular epidemiological
level in order to identify biomarkers of increased predisposition to tumor
diseases, enable early diagnostics, assess individual responses to anti-tumor
treatment, and determine the long-term prognosis. The department has
been working with different types of biological material from patients with
cancer diseases, such as solid tissue, blood cells, plasma and stool.
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5-fluorouracil (5-FU) a ostatni fluoropyrimidiny

5-fluorouracil and other fluoropyrimidines in colorectal cancer

Clanek zahrnuje véechny znamé molekularni mechanismy, které jsou zakladem chemorezistence u pacient( s rakovinou tlustého stfeva. Zaméfuje se také
na rlizna pro-léciva 5- Fluorouracilu vyvinuta za ucelem zvyseni mnozstvi cirkulujiciho 5- Fluorouracilu a omezeni jeho toxicity. Clanek také navrhuje budouci
smeéry personalizované terapie kolorektalniho karcinomu podle nejnoveéjsich publikovanych vysledko.

Obrazek shrnuje metabolismus 5-fluorouracilu a jeho hlavnich proléciv kapecitabinu, tegafuru a 5-deoxy-5-fluorouridinu. Na levé strané jsou zobrazeny anabolické drahy
jejich transformace na jednotlivé metabolity v nadorové burice. Na pravé strané je znazornéna katabolicka draha v jatrech. V obrazku jsou rovnéz zndazornény dusledRy vzniklé
ptisobenim aktivnich metabolitt 5-fluorouracilu v nadorové burice.

In this complex review, we present a comprehensive review summarizing options of CRC treatment and the mechanisms of 5-FU action at the molecular
level, including both anabolic and catabolic
pathways. The main part of this review
comprises the currently known molecular
mechanisms  underlying  chemoresistance
in CRC patients. We also focus on various 5-FU
pro-drugs developed to increase the amount
of circulating 5-FU and to limit their toxicity.

The  figure  summarizes the  metabolism
of 5-fluorouracil and its main pro-drugs
Capecitabine, Tegafur and 5’-deoxy-5-fluorouridine.
On the left-hand side, the anabolic pathways of their
transformation into individual metabolites in the
cancer cell are depicted. On the right-hand side, the
catabolic pathway in the liver is represented. The
figure is supplemented by the consequences caused
by 5-fluorouracil active metabolites in the cancer
cell.

5-fluorouracil and other fluoropyrimidines

in colorectal cancer: Past, present and future. Db 1 = e 1y Y — —
Vodenkova S, Buchler T, Cervena K, Veskrnova = e l e
V, Vodicka P, Vymetalkova V. Pharmacol Ther. i g =1 et
2020 doi: 10.1016/j.pharmthera.2019.107447 : aremss
e " L —




Genetické varianty ve vazebnych mistech pro mikroRNA u SLC trasportéri gent
mohou byt povazovany za prediktivni biomarkery v lé¢bé kolorektalniho karcinomu

Genetic variations in microRNA binding sites of solute carrier transporter genes
as predictors of clinical outcome in colorectal cancer

Genetické varianty v genech, zodpovédnych za transport latek (napf. léciv), SLCO3A1, SLC22A2 a SLC22A3 byly identifikované jako prognostické faktory.

Naopak jsme nezaznamenali zddnou vyznamnou souvislost mezi genetickymi variantami ve vazebnych mistech pro mikroRNA u téchto transportér( a rizikem
CRC.

Obrazek: Klasifikace celkového preziti (OS) a regresni analyza u pacientt s kolorektalnim karcinomem odhalila potencialné prognostické biomarkery. B: Odpovidajici
Kaplan-Meierovy krivky predstavuji rozdily v OS stratifikovaném pro kazdy uzel pro rs103909, rs2108601 a rs739439.

SNPs in genes responsible for transport of various compounds including medicinal drugs, (SLCO3A1, SLC22A2, and SLC22A3) were defined as prognostic

factors by classification and regression tree analysis. In contrast, we did not observe any significant association between genetic variations in microRNA
binding sites of solute carrier transporter genes and CRC risk.

Figure: Overall Survival (OS) classification & regression tree analysis of colorectal cancer patients. B: Corresponding Kaplan-Meier curves represent the differences in OS
stratified for each node for rs103909, rs2108601, and rs739439.

Genetic variations in microRNA-binding sites of solute carrier transporter genes as predictors of clinical outcome in colorectal cancer. Bendova P, Pardini B,
Susova S, Rosendorf J, Levy M, Skrobanek P, Buchler T, Kral J, Liska V, Vodickova L, Landi S, Soucek P, Naccarati A, Vodicka P, Vymetalkova V. Carcinogenesis.
2021 Apr 17;42(3):378-394. doi: 10.1093/carcin/bgaal36
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Nanotoxikologie a molekularni
epidemiologie

Nanotoxicology and Molecular
Epidemiology

Vedouci / Head: RNDr. Pavel R6ssner, Ph.D.

Oddéleni se zabyva studiem toxickych ucinkd vyrabénych nanocastic
i jemnych castic z ovzdusi v lidskych bunécnych liniich a v 3D plicnich
modelech (systém MucilAir™). V molekularné-epidemiologickych studiich je
hodnocen vliv znecisténého zivotniho prostredi na clovéka. Vyzkum se téz
vénuje kmenovym bunkam a jejich roli pfi hojeni a regeneraci poskozenych
tkani. Pouzivané metody zahrnuji stanoveni cytotoxicity, detekci oxidacniho
poskozeni makromolekul (ELISA), zmény integrity DNA (kometovy test,
analyza mikrojader a chromozomalnich aberaci), genové a proteinové
exprese (RT-PCR, NGS, Western blotting), epigenetickych parametrd (miRNA,
metylace DNA) a reparace DNA.

The department deals with the study of the toxic effects of nanoparticles and
fine particles produced in the air in human cell lines and in 3D lung models
(MucilAir™ system). The impact of a polluted environment on humans is
evaluated in molecular epidemiological studies. Research also focuses
on stem cells and their role in the healing and regeneration of damaged
tissues. The methods used include: determination of cytotoxicity, detection
of oxidative damage of macromolecules (ELISA), changes in DNA integrity
(comet assay, analysis of micronuclei and chromosomal aberrations),
gene and protein expression (RT-PCR, NGS, Western blotting), epigenetic
parameters (miRNA, DNA methylation) and DNA repair.
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Biologicky efekt expozice kompletnim benzinovym emisim na lidské 3D modely
plicniho epitelu (MucilAirTM) a lidské epitelialni bronchiadlni bunky (BEAS-2B)

The biological effects of complete gasoline engine emissions exposure in a 3D human airway model (MucilAirTM)
and in human bronchial epithelial cells (BEAS-2B)

Hlavnim cilem tohoto projektu byla expozice dvou buné¢nych modeld motorovym spalinam v realném case. Pouzitymi modely byla bunécna linie plicniho
epitelu BEAS-2B a 3D plicni model MucilAirTM. Oba modely byly kultivovany na membranach tak, aby mohlo dochazet k pfimému styku spalin s bunkami.
Byl vytvoren unikatni expozi¢ni systém umoznujici napojeni na zchlazené a zfedéné spaliny produkované v realném case. Vysledkem jednodenni a pétidenni
opakované expozice bylo potvrzeni vyssi odolnosti a realngjsi vysledky u komplexnéjsich 3D modell nez u bézné pouzivanych plicnich bunék.

Obrazek: Bunécna linie plicniho epitelu BEAS-2B (A) a 3D plicni model MucilAirTM (B)

The aim of this study was the real-time exposure of complete combustion emissions in two cell models. The models used were the BEAS-2B lung epithelial
cell line and the MucilAirTM 3D lung model. To allow direct contact of combustion emissions and cells, both models were cultured on porous membranes.
A unique exposure system was created to allow real-time direct exposure to diluted exhaust gases. One-day and five-day repeated exposures showed higher
tolerances and more realistic results in complex 3D models than in commonly used lung cells.

Figure: BEAS-2B lung epithelial cell line and the MucilAirTM 3D lung model

Rossner, P, Jr., Cervena, T, Vojtisek-Lom,

M., Vrbova, K., Ambroz, A., Novakova, A B
Z., Elzeinova, F., Margaryan, H., Beranek,
V., Pechout, M., Macoun, D., Klema, J.,
Rossnerova, A., Ciganek, M., Topinka,
J.. (2019) The Biological Effects of
Complete Gasoline Engine Emissions
Exposure in a 3D Human Airway Model
(MucilAifTM) and in Human Bronchial
Epithelial Cells (BEAS-2B). International
Journal of Molecular Sciences. 20(22).
pii: E5710. doi: 10.3390/ijms20225710.
IF= 4.331




Genova exprese a epigenetické zmény u mysi exponovanych nanocasticim oxidu médnatého

Gene Expression and Epigenetic Changes in Mice Following Inhalation of Copper(ll) Oxide Nanoparticles

V plicni tkani mysi exponovanych nanocasticim oxidu médnatému ve Ctyfech casovych intervalech byly studovany transkriptomické a epigenetické zmény
pomoci sekvenovani nové generace. Inhalace CuO nanocastic zpUsobila zmény exprese mRNA i miRNA. Vyznamné transkriptomické zmeény byly detekovany
uz po trfidenni expozici. Biologické drahy, které byly ovlivnény timto procesem, naznacuji negativni vliv na imunitni systém a potencialni roli nanocastic oxidu

mednatého v karcinogenezi.

Obrazek: Distribuce spolecnych a jedinecnych diferencialné exprimovanych genti po expozici nanocdsticim oxidu médnatého. Venntv diagram zndazornujici pocty genu, které
Jjsou spolecné/jedinecné diferencialné exprimované po expozici mysi nanocasticim oxidu médnatého ve Ctyrech rtiznych ¢asovych intervalech. Spolecnd deregulace za vsech
expozicnich podminek byla detekovdana u dvou gentl, naopak nejvice unikatné deregulovanych genti bylo zjisténo po trimésicni expozici.

2 weeks - b weeks

The transcriptomic response and epigenetic changes in murine lungs were investigated using
next-generation sequencing after exposure to CuO nanoparticles over four various time
periods. The inhalation of CuO NPs affected both mRNA and miRNA expression. A significant
transcriptomic response was previously observed after 3 days of exposure. The affected
biological processes and pathways indicated the negative impacts on the immune system and
a potential role in carcinogenesis.

Figure: The distribution of common and unique genes differentially expressed after copper(ll) oxide
nanoparticles (CuO NPs). The Venn diagram indicates the number of common/unique differentially
expressed genes after mouse exposure to CuO nanoparticles in four various time periods. The common
deregulation for all exposure conditions was detected for two genes. By contrast, most unique deregulated
genes were observed after three months’ exposure.

Rossner, P, Vrbova, K., Rossnerova, A., Zavodna, T., Milcova, A., Klema, J., Vecera, Z., Mikuska,
P., Coufalik, P, Capka, L., Krumal, K., Docekal, B., Holan, V., Machala, M., Topinka, J.: (2020)
Gene expression and epigenetic changes in mice following inhalation of copper(ll) oxide
nanoparticles. Nanomaterials. 10(3): 550. doi: 10.3390/nano10030550. IF= 4.034




Neurochemie
Neurochemistry

Vedouci / Head: Mgr. Martin Horak, Ph.D.

Oddéleni neurochemie se zabyva studiem molekularnich mechanizmd, které
reguluji funkci glutamatovych receptorl v sav¢im centralnim nervovém
systému (CNS). Vyvijime nové farmakologické modulatory glutamatovych
receptorl s cilem lécby kognitivnich poruch spojenych s neurodegeneraci.
Nase experimentalni prace je provadéna pomoci mikroskopickych,
biochemickych a elektrofyziologickych technik v savcich neuronech
a lidskych linii z pacientl trpicich r@znymi formami neurodegenerativnich
onemocneni. Ziskané vysledky prispivaji k porozumeéni a budouci terapii
neurodegenerativnich onemocnéni lidského CNS vcetné Alzheimerovy
demence.

The Department of Neurochemistry studies molecular mechanisms that
regulate the function of glutamate receptors in the mammalian central
nervous system. We also aim to develop novel pharmacological compounds
that act on glutamate receptors for the treatment of cognitive decline caused
by neurodegeneration. Our experimental approach includes microscopy,
biochemistry, and electrophysiology in cultured hippocampal neurons and
human fibroblasts derived from patients with neurodegenerative diseases.
Our long-term goal is to develop “personalized” compounds for treating
specific neurodegenerative conditions including Alzheimer’s disease.
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Strukturni zmény v glycinovém vazebném misté na GluN1 podjednotce
ovliviuji pocet NMDA receptori v povrchové membrané neuront

Structural features in the glycine-binding sites of the GluN1 and GIuN3A subunits regulate

th

e surface delivery of NMDA receptors

NMDA receptory jsou glutamatové receptory, které zprostfedkovavaji
excitacni synapticky pfenos v centralni nervové soustavé. Pomoci
mikroskopickych a elektrofyziologickych metod jsme zjistili,
Ze strukturni determinanty glycinovych vazebnych mist vcetné
lidskych patogennich mutaci GIuN podjednotek, jsou korelovany
s transportem NMDAR na bunécny povrch. Nase vysledky poskytuji
dulezité informace o fyziologickych a patofyziologickych procesech
v savéim mozku.

NMDA receptors are glutamate receptors that play an essential role
in mediating excitatory neurotransmission in central nervus system.
We found using microscopy and electrophysiology that the structural
features of the glycine-binding sites including a clinically relevant
mutation in GluN subunits, are correlated with NMDA receptor
trafficking to the cell surface. These findings provide important
information regarding both physiological and pathophysiological
processes in the mammalian brain.

Skrenkova K, Hemelikova K, Kolcheva M, Kortus S, Kaniakova M,
Krausova B, Horak M. Structural features in the glycine-binding sites
of the GIuN1 and GIUN3A subunits regulate the surface delivery of
NMDA receptors. Sci Rep. 2019 Aug 23;9(1):12303. doi: 10.1038/
s41598-019-48845-3.
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Patogenni mutace v GluN1 podjednotce reguluje NMDA receptory v savéich neuronech

The pathogenic mutation in the GluN1 subunit regulates NMDA receptors in mammalian neurons

Pomoci in silico modelovani, mikroskopie, biochemie a elektrofyziologie v kultivovanych HEK293
Mutace v GluM 1 podjednatee regulule transport bunkach a hipokampalnich neuronech jsme zjistili, Ze patogenni mutace S688Y v GluN1 podjednotce
& funkel NMDA recepton v saviich neuronech NMDA receptoru vyznamné zvysuje afinitu ke glycinu a rovnéz snizuje povrchovou expresi NMDA
receptorll obsahujicich GIuUN3A podjednotku. Dale jsme zjistili, Ze mutace S688Y snizuje vtok Ca?*
prostfednictvim NMDA receptorl i excitotoxicitu vyvolanou NMDA.

Obrazek: 1) Glycinové vazebné misto v GIuN1 podjednotce se zndzornénym aminokyselinovym zbytkem S688
(Cervené), ktery meni vazbu glycinu, a dalsimi aminokyselinovymi zbytky podilejicimi se na vazbé tohoto
., agonisty (modre). 2) Hipokampalni neurony infikované lidskou GluN1 nebo GluN1-S688Y podjednotkou ukazuji,

i Ze pritomnost mutace S688Y neméni celkovou ani povrchovou expresi NMDA receptortl. 3) Ukazky odpovédi

i -I' e ziskané z hipokampalnich neuronti metodou tercikového zamku znazornuji vyraznou zménu ve vazbé glycinu,

L o pokud je v GluN1 podjednotce pritomna mutace S688Y. 4) V dusledku dlouhodobé expozice NMDA ve vysoké

2 g G koncentraci dochazi u hipokampalnich neuronti exprimujicich GluN1 podjednotku ke smrti vice nez 80 %

—#  neuronu. Pritomnost mutace S688Y v GIuN1 podjednotce mda neuroprotektivni efekt a snizuje smrt neuronti
025 %.
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r- " Using in silico modeling, microscopy, biochemistry and electrophysiology in cultured HEK293 cells
ETh I’- and hippocampal neurons, we found that the pathogenic mutation S688Y in the GIuN1 subunit
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E RGIH- A5 SEIY of the NMDA receptor (NMDAR) significantly increases affinity for glycine and also decreases the

T s —" surface expression of NMDARs containing the GIuUN3A subunit. We further found that the S688Y

) L _ mutation reduces both Ca?* influx through NMDAR and NMDA-induced excitotoxicity.

¢ P"-r_.t_ Figure: 1) A glycine binding site in the GIuN1 subunit with amino acid residue S688 (shown in red), which

4 {5 alters glycine binding, and other amino acid residues involved in the binding of this agonist (shown in blue). 2)
= f ED Hippocampal neurons infected with the human GIuN1 and GluN1-S688Y subunit show that the S688Y mutation

does not alter the total or surface expression of NMDA receptors. 3) Representative whole-cell patch-clamp
recordings of primary hippocampal neurons show a shift in glycine binding affinity when the S688Y mutation
——rminn.is is present in the GIuN1 subunit. 4) Due to long-term exposure to high concentrations of NMDA, more than 80%
WRIRRE M of neurons expressing the GIuN1 subunit die. The presence of the S688Y mutation in the GIuN1 subunit has
a neuroprotective effect and reduces neuronal death by 25%.

Skrenkova K, Song J, Kortus S, Kolcheva M, Netolicky J, Hemelikova K, Kaniakova M, Hrcka Krausova
B, Kucera T, Korabecny J, Suh YH, Horak M. The pathogenic S688Y mutation in the ligand-binding
domain of the GIuN1 subunit regulates the properties of NMDA receptors. Scientific reports 10:18576




Regenerace nervoveé tkané
Neuroregeneration

Vedouci / Head: doc. RNDr. Pavla Jendelova, Ph.D.

Oddéleni se zabyva studiem mechanisml onemocnéni CNS, poranéni
mozku a michy a neurodegenerativnich onemocnéni. Zabyvame se vyuzitim
kmenovych bunék a neurdlnich prekurzort v bunécné terapii. Pracujeme
s pfirodnimi protizanétlivymi latkami z hlediska jejich potencialu napomahat
regeneraci nervové tkané. Pomoci genové terapie stimulujeme regeneraci
axonld. Na 3D bunéc¢nych kulturach studujeme vlastnosti nadorl mozku.
K zobrazovani transplantovanych bunék a jako cilené nosice pro dorucovani
|éCiv vyuzivame magnetické nanocastice, u kterych testujeme jejich vliv
na kmenové bunky, tkané pfijemce a |écbu nadoru.

The department studies the mechanisms of CNS diseases, brain and
spinal cord injuries and neurodegenerative diseases. We focus on the use
of stem cells and neural precursors in cell therapy. We work with natural
anti-inflammatory agents for their potential to aid in the regeneration
of neural tissue. We use gene therapy to stimulate axon regeneration, and
we study the properties of brain tumors in 3D cell cultures. We use magnetic
nanoparticles to image transplanted cells and as targeted carriers for drug
delivery. We test their effect on stem cells, recipient tissues and tumor
treatment.







Ucinek hMSC na drahy bunééné smrti v mise ALS potkan

The effect of hMSCs on cell death pathways in the spinal cord of ALS rats

Rostouci pocet studii prokazal prospésny efekt lidskych mezenchymalnich kmenovych bunék (hMSC)
pii leécbé amyotropni lateralni sklerdzy (ALS). Srovnali jsme Ucinek opakovaného podani hMSC nebo
jejich kondicionovaného média (CondM) nebo kombinaci obou aplikaci na 3 hlavni drahy bunécné
smrti u ALS potkant. VSichni potkani SOD1 s podanim hMSC prezivali déle a zlepsila se jim motoricka
aktivita. Kombinované dodani hMSC navic zvysilo preziti motorickych neurond, zachovalo vice
neuromuskularnich plotének u ctyrhlavého svalu a podstatne snizilo hladiny proteind zapojenych
do nekroptozy, apoptdzy a autofagie. Opakovana aplikace CondM nebo samotné intramuskularni
injekce zlepSily motorickou aktivitu, avsak toto zlepSeni nebylo podpofeno zménami na molekularni
arovni.

Obrazek: Opakované podani kmenovych bunék (hMSC) do michy a svalti potkantim s ALS (A) zvysilo dobu
preziti potkanti (B), snizilo expresi apoptického proteinu Stépené kaspdzy 9, nekroptického proteinu MLKL
a autofagického proteinu beklin (C). Vysledkem byla zachrana motoneuronti v mise (D) a sniZeni denervace
svaltl (E) u ALS potkantl.

An increasing number of studies have demonstrated the beneficial effects of human mesenchymal
stem cells (hMSC) in the treatment of amyotrophic lateral sclerosis (ALS). We compared the effect
of repeated intrathecal applications of hMSC or, their conditioned medium (CondM) using lumbar
puncture or injection into the muscle (quadriceps femoris), and a combination of both applications
in symptomatic SOD1G93A rats. We further assessed the effect of the treatment on three major cell
death pathways (necroptosis, apoptosis and autophagy) in spinal cord tissue.

Figure: Repeated application of stem cells (hMSC) into spinal cord and muscles (A) increased the lifespan
of the ALS rats, reduced expression of apoptotic protein cleaved caspase 9, necroptotic protein MLKL and beclin
involved in autophagy (C). As a result, we observed rescued motoneurons (D) and neuromuscular junctions (E)
in cell-treated ALS rats.
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Ventralni léze - novy experimentalni model misniho poranéni

Ventral lesion — new experimental model of spinal cord

V' soucasnosti neexistuje vhodny experimentalni model ventralniho misniho
poskozeni, které je u lidi pomérnée casté. Ventralni kompresi michy jsme indukovali
epiduralnim zavedenim balonku 2F Fogartyho katétru na drovni hrudni michy.
Balének byl rychle nafouknut 10 nebo 15 pl fyziologického roztoku a ponechan
5 minut na misté. Vytvorena léze byla umérna velikosti objemu balénku. Komprese
o objemu 15 pl vedla k zavaznému motorickému a senzorickému poskozeni, ztraté
motoneurond a gliové jizve.

Obrazek: Zobrazeni epidurdlniho zavedeni katétru z ventrdlni strany pomoci pocitacové
mikro tomografie.

Polohu katétru (Cervené sipky) v pdaternim kandlu jsme zobrazili pomoci mikro CT
s vyobrazenim kosti (A, C) a mékkych tkani (B). Detailni snimky prazdného balonku (D)
nafouknutého na objem 10 ul (E) a 15 ul (F). Cerné sipky ukazuji drat katétru, zatimco bilé
Sipky ukazuji zviditelnény fyziologicky roztok v balénku, oznacujici velikost nafouknutého
Fogartyho balénku. Meritko: 2 mm.

There is currently no suitable experimental model of ventral spinal cord injury, which
is relatively common in humans. Ventral spinal cord compression was induced by
epidural insertion of a 2F Fogarty catheter balloon at the level of the thoracic
spinal cord. The balloon was quickly inflated with 10 or 15 pl of saline and left in
place for 5 minutes. The size of the lesion correlates well with the volume of the
catheter balloon. Compression of 15 pl led to severe motor and sensory damage,
loss of motoneurons, and increased astrogliosis.

Figure: Micro computed tomography (CT) images of ventral epidural catheter placement.
In order to evaluate the position of the catheter (red arrows) in front of the spinal cord, micro
CT with a bone window (A,C) and a soft tissue window (B) were applied. Furthermore,
detailed images of the deflated balloon (D), as well as its inflated state to 10 ul (E) and 15 ul
(F), were obtained. Black arrows show the wire of the catheter, whereas white arrows point
to the imaged saline solution indicating the amount that the Fogarty balloon was inflated.
Scale bar: 2 mm.




Tkanové inzenyrstvi
Tissue Engineering

Vedouci / Head: Mgr. Eva Filova, Ph.D.

Oddéleni se zabyva vyvojem a pfipravou tkanovych nahrad, modelovanim
proteinovych struktur a vyhledavanim moznosti praktického vyuziti vysledku
vyzkumu. Pracovisté vyviji technologii uvolhovani bioaktivnich latek
s vyuzitim rlznych typt nanovlakennych nosicl, syntetickych nebo nativnich
ristovych faktor(l, coz umoznuje fizeny pfisun zivin a Iékd pfimo do mista
defektu. Vyvijeji se umelé chrupavcité a kostni nahrady pro klinické vyuziti
v ortopedii, nanovlakenné nosice pro hojeni koznich defektl a incisionalni
hernie.

The department is focused on the development of artificial tissues, computer
modeling of protein structures and we also try to transfer newly developed
technologies and know-how into clinical practice. We are developing
the technology of controlled drug delivery from nanofiber scaffolds
with liposomes for the targeted release of drugs into the defect. We are
developing artificial scaffolds for the regeneration of bone and cartilage
in clinical practice.
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Priprava nano- a mikrovlaken s trombocyty a hodnoceni osteogenni diferenciace
lidskych mezenchymalnich kmenovych bunék (hMSC)

Preparation of nanofibers and microfibers and evaluation of the osteogenic differentiation
of human mesenchymal stem cells (hMSC)

Pripravili jsme nosice z poly-e-kaprolaktonu pomoci elektrostatického a odstfedivého zvlaknovani a modifikovali je 5 rdznymi koncentracemi trombocytl. 3D
struktura vlaken napomohla proliferaci bunék. Po pfidani trombocytl se zvySovala metabolicka aktivita, proliferace a tvorba alkalické fosfatazy, a to v zavislosti
na koncentraci trombocytd. Osteokonduktivni ucinek byl dale zvysen pfidanim osteogennich suplementl do kultivacniho média.

Obrazek: A - Nosice pripravené pomoci elektrostatického (ES) a centrifugacniho (CS) zvidkriovani s adherovanymi trombocyty zobrazené pomoci rastrovaci elektronové
mikroskopie. B - Aktivita alkalické fosfatazy produkované hMSC rostoucich na nosicich pripravenych elektrostatickym a odstredivym zviadkriovanim byla zavisla na koncentraci
trombocyti.

We prepared scaffolds from poly-g-caprolactone using electrospinning and centrifugal spinning technology and modified them with five platelet concentrations.
The 3D structure of fibers has resulted in higher cell proliferation. The addition of platelets resulted in a dose-dependent increase in cell metabolic activity,
proliferation and production of alkaline phosphatase. The osteoconductive effect was further promoted by osteogenic supplements in a culture medium.

Figure: A - Fibrous scaffolds prepared using electrospinning (ES) and centrifugal spinning (CS) with adhered platelets visualized using scanning electron microscopy.
B - ALP activity of hMSCs seeded on scaffolds prepared using electrospinning and centrifugal spinning technology was dose-dependently influenced by platelets.

ALP activity
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Testovani nanostrukturované B slitiny Ti-36Nb-6Ta
pro stimulaci osteogenni diferenciace humannich mezenchymalnich kmenovych bunék

Testing of nanostructured 3 alloy Ti-36Nb-6Ta for stimulating the osteogenic differentiation of human mesenchymal stem cells

Hodnotili jsme vliv nanotrubicek s primérem 18, 36 a 46 nm, vytvofenych anodickou
oxidaci na povrchu B-titanové slitiny Ti-36Nb-6Ta, na rlst a diferenciaci humannich
mezenchymalnich kmenovych bunék. Nanotrubicky snizily modulus elasticity
na hodnotu podobnou hodnoté v kosti, podporovaly adhezi bunék a osteogenni
diferenciaci bunék (stimulovaly ALP aktivitu, syntézu kolagenu | a expresi osteokalcinu).

do kosti.

Obrazek: A - Vizualizace humannich mezenchymalnich kmenovych bunék adherovanych
na nanotrubicRy, vytvorené na Ti-36Nb-6Ta anodickou oxidaci pri 10, 20 a 30 V, 24 h
po nasazeni pomoci rastrovaciho elektronového mikroskopu

B - Vizualizace hMSCs adherovanych na B-titanovou slitinu Ti-36Nb-6Ta nanostrukturovanou
pomoci anodické oxidace pri 10 V, 20 V a 30 V pomoci konfokalni mikroskopie

We evaluated the impact of nanotubes, with average diameters of 18, 36 and 46 nm,
created by anodic oxidation on the surface of a [B-titanium alloy, Ti-36Nb-6Ta,
on the growth and differentiation of human mesenchymal stem cells. The nanotubes
lowered the elastic modulus close to that of bone, and they positively influenced cell
adhesion and osteogenic differentiation (improved ALP activity, synthesis of type |
collagen and osteocalcin expression). Ti-36Nb-6Ta with nanotube diameters 36 nm
was the most promising material for bone implantation.

Figure: A - Visualization of human mesenchymal stem cells adhered on nanotubes created
on Ti-36Nb-6Ta by anodic oxidation at 10, 20 and 30V 24 h after seeding using a scanning
electron microscope.

B - Visualization of hMSCs adhered on B-titanium alloy Ti-36Nb-6Ta nanostructured using
anodic oxidation at 10V, 20V and 30V using confocal microscopy.




Servisni skupiny / Service units

Farmakologicka analyza / Pharmacology Analysis Unit

Skupina zajistuje analyzu biologickych vlastnosti noveé syntetizovanych nizkomolekularnich latek. Pilotni studie se zaméfuji pfedevsim na jejich mozny
inhibi¢ni ucinek na expresi mediatord patofyziologickych stavl. Mezi zakladni vySetfeni patfi produkce prostaglandind, cytokinl a oxidu dusnatého. Ziskané
Udaje poskytuji podklady pro hledani perspektivnich kandidatt a posléze pro vyvoj novych terapeutickych moznosti, zvlasté v oblasti [é¢by pFi¢in a dasledkd
zanétlivych procest. Kromé biologické ucinnosti jsou dalSimi kritérii pro zafazeni latek do preklinického vyzkumu i hodnoceni jejich bezpecnosti a stanoveni
mechanizmU ucinku. Terapeuticky potencial latek ovéfujeme v experimentalnich modelech lidskych zanétlivych nemoci.

The unit provides an analysis of the biological properties of newly synthesized low molecular weight compounds. Pilot studies focus mainly on their possible
inhibitory effect on the expression of mediators of pathophysiological conditions. Basic investigations include the production of prostaglandins, cytokines
and nitric oxide. The data obtained provide the basis for the search for promising candidates and the subsequent development of new therapeutic options,
particularly in the treatment of the causes and consequences of inflammatory processes. In addition to biological efficacy, other criteria for the inclusion
of substances in preclinical research are evaluating their safety and determining the mechanisms of action. The therapeutic potential of the compounds
is verified in experimental models of human inflammatory diseases.

Mikroskopie / Microscopy Unit

Skupina poskytuje servisni sluzby v oboru pokrocilych mikroskopickych technik jak pracovnikiim UEM AV CR, tak externim uzivateldm. Pracovnici skupiny
zajistuji zejména skoleni uzivatell, rutinni servis pfistrojd, provoz rezervacniho systému a odborné konzultace.

K dispozici jsou pfistroje od zakladniho fluorescen¢niho mikroskopu po pokrocily konfokalni systém ¢&i systém umoznujici vice-fotonovou excitaci. Aktualné
je provozovano 5 mikroskopl dostupnych pfimo prfes rezervacni systém. PFistup k ostatnim pfistrojim je mozny po pfedchozi domluvé na konkrétnim
pracovisti.

The unit provides services in the field of advanced microscopy techniques to both IEM CAS staff and external users. The unit's staff mainly perform user
training, routine instrument servicing, operation of the reservation system and expert consultation. In addition, they provide access to specialized instruments
within individual departments.

The instruments available range from a basic fluorescence microscope to an advanced confocal system and a multi-photon excitation system. There are
currently 5 microscopes in operation, available directly through the booking system. Access to other microscopes is available by prior arrangement with the
specific department.



Prehled sdilenych mikroskopti / Overview of shared microscopes
Olympus FV1200 MPE

Vzpiimeny fluorescenc¢ni konfokalni mikroskop s moznosti vice-fotonové excitace.

Upright fluorescent confocal microscope with option for multi-photon excitation.

Zeiss LSM 880 Airyscan - Pokrocily invertovany konfokalni mikroskop s moznosti super-rezolu¢niho snimani.
High-end inverted confocal microscope with option for super-resolution imaging.

Olympus FV10i - Rutinni konfokalni fluorescen¢ni mikroskop s moznosti automatizace snimani.

Routine confocal fluorescent microscope with highly automated imaging options.

Rutinni invertovany fluorescen¢ni mikroskop pro wide-field zobrazovani.

Routine inverted fluorescent microscope for wide-field imaging.

Philips Morgagni - Transmisni elektronovy mikroskop (TEM).

Transmission electron microscope (TEM).

Zeiss AxioObserver Z.1




Postgradualni studenti / Postgraduated students
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The effect of air pollution on oxidative stress markers in newborns
MicroRNA in nervous system injury: potential role and therapeutic significance
Regulation of trafficking of the GIuN3A-containing NMDA receptors in the mammalian neurons

The role of genetic changes in microRNA genes and microRNA binding sites in colorectal cancer in
relation to individual therapy

Cellular and molecular mechanisms of immunoregulatory action of stem cells and their effect on
cells of adaptive immunity

Modulation of axonal regeneration and neural plasticity in the CNS
Influence of aging and cognition on the human auditory system
Circulating biomarkers in colorectal cancer and their application in diagnosis and prognosis

The application of 3D models of lung epithelium to study genotoxic effects of environmental
pollutants and manufactured nanoparticles

Molecular mechanisms of sensitivity and resistance towards chemotherapeutics in most frequent
solid cancers

The effect of physico-chemical properties of nanofibres on the modification of the controlled drug
delivery in regenerative medicine

Impact of nanomaterials on mesenchymal stem cells and tissue regeneration
The role of Meis transcription factors in the formation and differentiation of neural crest cells
Glial cells in progression of Amyotrophic lateral sclerosis

Changes in different levels of the auditory pathway caused by perceptual hearing loss - a comparison
of animal and human models

Regeneration of sensory sensation in the perineal and genital areas
Smart biomaterials for connective tissues regeneration
The role of TRPV4 channels in CNS disorders

Use of "omics" in molecular epidemiology study of newborns from various localities of the Czech
Republic
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Mgr. Katefina
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Ing. Michaela

Horak

Jiraskova

Jovanovic, M.Sc.

Kamenicka

Kirdajova
Knotek
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Patenty a uzitné vzory / Patents and utility models

2019

Pyrimidinové slouceniny inhibujici tvorbu oxidu dusnatého a prostaglandinu
E2, zplsob vyroby a pouziti

Pyrimidine compounds inhibiting the formation of nitric oxide and
postaglandin E2, method of production thereof and use thereof

Patent udéleny v zahranici / Patent awarded abroad

Registracni ¢islo / Registration number: EP 3195867

Kontaktni osoba / Contact person: RNDr. Zdenék Zidek, DrSc.
Spolumajitel / Patent co-ownership: UOCHB AV CR, v.v.i. (IOCB CAS)

Pyrimidinové slouceniny snizujici produkci oxidu dusnatého (NO) a zaroven
prostaglandinu PGE2, které v koncentracich, které snizuji produkci téchto
faktorl o 50 %, nemaji negativni vliv na zZivotnost bunék; nejsou cytotoxické.
Farmaceuticky prostfedek s obsahem téchto pyrimidinovych sloucenin
a jejich pouziti k |é¢bé onemocnéni, ktera jsou vyvolana ¢i je jejich zavaznost
umocnovana nadprodukci NO a/nebo prostaglandinu E2.

The invention concerns pyrimidine compounds reducing simultaneously the
production of nitric oxide (NO) and prostaglandin (PGE2) with no negative
effect on the viability of cells in concentrations decreasing the production
of these factors by up to 50%. The compounds are not cytotoxic. The
patent concerns a pharmaceutical composition comprising such pyrimidine
compounds and the use of these compounds for the treatment of diseases
caused or the severity of which is exacerbated by the overproduction of NO
and/or prostaglandin E2.

Polysubstituované pyrimidiny
Polysubstituted pyrimidines

Patent udéleny v CR / Patent awarded in the Czech Republic
Registracni ¢islo / Registration number: 308052
Kontaktni osoba / Contact person: RNDr. Zdenék Zidek DrSc.

Spolumajitel / Patent co-ownership: UOCHB AV CR, v.v.i. (IOCB CAS)

Resenijsou konkrétni polysubstituované pyrimidinové slouceniny se spole¢nou
strukturou vzorce |. Tyto slouceniny snizuji produkci prostaglandinu E2
a nemaji negativni vliv na zivotnost bunék. Pouzivaji se pfi |[é¢bé zanétlivych
a/nebo nadorovych onemocnéni jako anti-angiogenni, imunomodulaéni,
antiproliferativni ¢i protinadorova c¢inidla.

The invention concerns specific polysubstituted pyrimidine compounds
with a shared Formula | structure. These compounds reduce the production
of prostaglandin E2 with no adverse impact on cell viability. They are used
in the treatment of cancer and/or inflammatory diseases as anti-angiogenic,
immunomodulatory, antiproliferative, and antineoplastic agents.

Lécebny pripravek k prevenci a léceni zanétlivych a degenerativnich
onemocnéni

Medicinal product to prevent and treat inflammatory and degenerative
diseases

Patent udéleny v CR / Patent awarded in the Czech Republic
Registracni Cislo / Registration number: 307851 )
Kontaktni osoba / Contact person: doc. MUDr. Jitka Cejkova, DrSc.

Vynalez se tyka lé¢ebného pfipravku, obsahujiciho kombinaci molekularniho
vodiku H2 a trehalézy se zvysenym antioxidac¢nim Ucinkem, urceného
k prevenci a lécbé zanétlivych a degenerativnich onemocnéni.

The invention concerns a medicinal substance containing a combination
of molecular hydrogen H2 and trehalose with an enhanced antioxidant effect,
intended to prevent and treat inflammatory and degenerative diseases.



Lyofilizovany pripravek k lé¢eni zanétlivych a degenerativnich onemocnéni
Lyophilized preparation for the treatment of inflammatory and degenerative
diseases

Uzitny vzor / Utility model
Registracni Cislo / Registration number: 32666
Kontaktni osoba / Contact person: Ing. Irena Vackova, CSc.

Reseni se tyka kondiciovaného meédia ze sav¢ich bunék, predevsim
mezenchymalnich kmenovych bunék, urc¢eného k léceni zanétlivych
a degenerativnich onemocnéni a zplsobu jeho pfipravy. Savéi bunky jsou
kultivovany v kultivacnim médiu vhodném ke kondicionalizaci v kombinaci
s trehaldzou, sacharidem s protistresovymi, protizanéetlivymi a antioxidacnimi
ucinky. Ziskané kondiciované médium je pro snadnéjsi pouziti, uskladnéni
a transport lyofilizovano. Takto ziskané médium je zvlasté ucinné k léceni
zaneétlivych a degenerativnich onemocnéni pfedniho i zadniho segmentu oka.

Lyofilizované kondiciované médium z kmenovych bunék kultivované
v kombinaci s trehaldzou Ize vyuzit ve formé o¢nich kapek pro lé¢eni o¢nich
poraneni. Kapky nevyzaduji uskladnéni pfi —80°C, pouze se pfed pouzitim
lyofilizovany prasek rozpusti v odpovidajicim mnozstvi vody. Kombinace
s trehaldzou zvysuje terapeuticky ucinek pfipravku.

The utility model concerns a method for preparing a conditioned medium
from mammalian cells, mainly mesenchymal stem cells, intended for the
treatment of inflammatory and degenerative diseases. Mammalian cells are
cultivated in a culture medium suitable for conditioning in combination with
trehalose, a saccharide with anti-stress, anti-inflammatory, and anti-oxidation
properties. Thus obtained conditioned medium is lyophilized to facilitate use,
storage, and transport. The medium is particularly effective in the treatment
of inflammatory and degenerative diseases of the anterior and posterior
segments of the eye.

The lyophilized medium conditioned from stem cells cultivated in combination
with trehalose can be used in the form of eye drops in treating eye injuries.
The drops do not have to be stored at —80 °C. Before use, the lyophilized
powder is dissolved in an appropriate quantity of water. The combination with
trehalose enhances the therapeutic effect of the preparation.

Zpusob a zarizeni k detekci koncentrace ¢astic, zvlasté nanocastic
A method and the equipment for detecting particle concentration,
particularly a nanoparticle

Patent udéleny v CR / Patent awarded in the Czech Republic
Registracni Cislo / Registration number: 307891
Kontaktni osoba / Contact person: doc. Michal Vojtisek, Ph.D.

Technické feSeni se tyka zafizeni k detekci koncentrace castic, zvlasté
nanocastic, zejména v ovzdusi pracovniho prostredi, které obsahuje ioniza¢ni
komoru a cCerpadlo k vytvoreni pratoku vzorku ovzdusi ionizacni komorou.
Patentované zafizeni Ize vyuzit jako nizkonakladovy detektor nadmernych
koncentraci nanocastic v pramyslovém prostiedi (v budovach, v atmosfére).

The invention concerns a device for the detection of the concentration of
particles, nanoparticles in particular, particularly in the air in the workplace.
The device comprises an ionizing chamber and a pump that facilitates the
flow of air samples through the ionizing chamber. The patented device can
be used as a low-cost detector of excessive nanoparticle concentrations in
industrial settings (in buildings, in the air).

Lécebné zarizeni pro aplikaci terapeuticky pusobici atmosféry pfi léceni
onemocnéni oci

A medical device for the application of a therapeutically active atmosphere
in the treatment of eye diseases

Uzitny vzor / Utility model
Registracni ¢islo / Registration number: 32813 )
Kontaktni osoba / Contact person: doc. MUDr. Jitka Cejkova, DrSc.

Technické fe$eni pramyslového vzoru se tyka oftalmologického zafizeni pro
|é¢eni lézi pfedniho i zadniho o¢niho segmentu terapeutickou atmosférou,
zalozenou na bazi plynného molekularniho vodiku. Jedna se o |éCebné bryle
opatfené zdrojem terapeuticky plsobiciho plynu.

The design concerns an ophthalmology device for the treatment of lesions the
anterior and posterior segments of the eye using a therapeutic atmosphere
based on gaseous molecular hydrogen. The device consists of therapeutic
glasses fitted with a source of therapeutically acting gas.




Zdroj nizkoteplotniho plazmatu, zejména pro vyuziti v potravinarském
pramyslu a bioaplikacich

Source of low temperature plasma, especially for use in the food industry
and bioapplications

Uzitny vzor / Utility model

Registracni Cislo / Registration number: 33331

Kontaktni osoba / Contact person: PharmDr. Sarka Kubinova, Ph.D.
Spolumajitel / Patent co-ownership: FZU AV CR, v.v.i. (FZU CAS)

Technické feseni spada do oblasti vyuziti nizkoteplotniho atmosférického
zdroje plazmatu pro potravinarsky pramysl, bioaplikace a zdravotnictvi.
Zafizeni je vhodné k dezinfekci a osetfeni rliznych povrch, jako jsou napriklad
nasadova vejce, kozni poranéni apod., pficemz nehrozi nebezpeci poskozeni
tkané z ddvodu mozné interakce vysokého stfidavého napéti.

The utility model involves the use of low-temperature atmospheric source
of plasma for bioapplications, healthcare, and the food industry. The design
is suitable for disinfecting and treating various types of surfaces, such as
hatching eggs, skin injuries, etc., where there is no risk of tissue damage due
to potential interaction with high-voltage alternating current.

2020

Toxikologicky inkubator pro expozici bunéénych kultur aerosolu
Toxicological incubator for aerosol exposure of cell cultures

Patent udéleny v CR, uzitny vzor / Patent awarded in the CR, utility model
Registracni Cislo / Registration number: 308427, 33468

Kontaktni osoba / Contact person: RNDr. Pavel Rdssner Ph.D.
Spolumajitel / Patent co-ownership: CVUT, CZU (CTU, CZU)

Kompaktni pfenosné zarizeni pro expozici bunécnych kultur a jejich modelt
aerosolu, zejména vyfukovym plyndm spalovacich motorl, spalindam
ze spalovacich zafizeni, a obdobnym komplexnim smésim, pfi respektovani
proménného toku spalin ze zdroje, podminek kladenych charakteristikami
bunécnych kultur, podminek specifickych pro jedouci vozidlo a omezeni
kladenych pfevozem a provozem zafizeni na bézné silni¢ni komunikaci.

The invention concerns a compact transportable device for the exposition

of cell cultures and their models to aerosol, particularly exhaust gases produced
by internal combustion engines, flue gases from combustion systems, and
similar complex mixtures. The design is compatible with requirements for the
variable flow of flue gases from the source, requirements pertaining to the
cell culture characteristics, specific requirements pertaining to moving
vehicles, and restrictions caused by the fact that the device is transported
and operated on standard public roads.



Vyzkumné projekty / Research projects

Doba feseni, ¢islo / Duration, Number Poskytovatel: ~
Nazev / Title Provider: AZV C R
2015-2019, NV15-27580A

Vnimani chuti, oxidativni poskozeni a mikroprostfedi stfeva v kolorektalni karcinogeneze: dlsledky na riziko nemoci, jeho prognézu a prevenci

Taste perception, oxidative damage and colon microenvironment in colorectal carcinogenesis: impacts on the disease risk, prognosis and prevention

2017-2020, NV17-30920A
Zkoumani ziskané chemorezistence pomoci profilovani gent zahrnutych do opravy DNA u pacientt s rakovinou tlustého stfeva
Characterization of acquired chemoresistance by DNA repair gene profiling in colon cancer patients through non invasive repeated analysis

2018-2021, NV18-03-00199

Identifikace diagnostickych ukazatell pro kolorektalni karcinom na zakladé transkriptomickych, metylomovych a mikrobiomovych profilaci v procesu
prechodu od adenoma ke karcinomu

Identification of diagnostic markers in colorectal cancer by profiling of trascriptome, DNA methylome and microbiome in adenoma-carcinoma transition

2018-2021, NV18-05-00379
Vyvoj a komplexni hodnoceni nové injekéné aplikovatelné, resorbovatelné, porézni kostni nahrady s fizenym uvolnovanim antimikrobidlnich latek
Development and comprehensive evaluation of novel injectable, resorbable, porous bone substitute with controlled release of antimicrobial agents

2019-2020, NV19-06-00355

Bezpecnost a ucinnost alogennich mezenchymovych kmenovych bunék izolovanych z pupecnikové tkané v reparaci defektu chrupavky kolene: preklinicka
studie na modelu zvifete

Safety and efficacy evaluation of allogeneic mesenchymal stem cells derived from umbilical cord tissue in repair of cartilage defects: preclinical study on
animal model

2019-2022, NV19-09-00237
Klinicko-patologické a molekularni faktory detekované v metastazach, které predpovidaji odpoved na Ié¢bu karcinomu tlustého stfeva
The clinicopathological and molecular factors detected in metastases, predicting of treatment response in colon cancer patients

2020-2023, NU20-08-00296
Dualné ucinné potenciatory kognice pro paliativni Iécbu Alzheimerovy choroby
Dually acting cognitive enhancers for palliative treatment of Alzheimer’s disease

2020-2023, NU20-08-00311
Nové diagnostické postupy ve vysetfeni sluchovych zmén zplsobenych starnutim
Novel diagnostic methods in examination of age related changes of the auditory system




Doba Feseni, Cislo / Duration, Numb Poskytovatel: ~
Nazev/Title = ovigerr GA CR / GACR
2017-2019, 17-04800S

Bunécna terapie zavaznych degenerativnich onemocnéni sitnice
Stem cell-based therapy for serious degenerative retinal diseases

2017-2019, 17-16857S
Identifikace a porovnani miRNA signatur v plazmé a ve stolici pacientd s nadory tlustého stfeva a konecniku metodou skevenovani nové generace
Identification and comparison of plasma/stool miRNA signatures in colorectal cancer by next generation sequencing

2017-2019, 17-04034S
Klicové signalni drahy regulujici proliferaci a diferenciaci NG2 gliovych bunék v poskozené nervové tkani mozku
Principal signaling pathways regulating NG2 glia proliferation and differentiation following brain injuries

2017-2019, 17-04918S
Lécba glioblastomu pomoci superparamagnetickych nanocastic na bazi oxidt zeleza s povrchové konjugovanym |écivem
Treating Glioblastoma with surface engineered superparamagnetic iron oxide nanoparticles for efficient conjugation with anticancer drugs

2017-2019, 17-11140S
Nové terapeutické pristupy neuronalni regenerace po poranéni michy pomoci funkcionalizovanych mikrostrukturovanych hydrogelt a kmenovych bunek
Novel therapeutic approaches to neuronal regeneration following spinal cord injury using functionalized microstructured hydrogels and stem cells

2017-2019, 17-03765S
Parakrinni efekt sekretomu mezenchymovych kmenovych bunék a jeho modifikace v [é¢bé misniho poranéni
Paracrine effect of mesenchymal stem cell-secretome and its modification for the treatment of spinal cord injury

2017-2019, 17-04719S
Vliv transkripcni regulace na neurosenzoricky vyvoj a funkci sluchového systému
Transcriptional regulation in neurosensory development and function in the inner ear

2018-2021, 18-04393S
Experimentalni transplantace bunék retinalniho pigmentového epitelu na modelu velkého zvifete
Experimental transplantation of the retinal pigmented epithelial cells in a large animal model

2018-2021, 18-06548Y
Mechanismy bunécéné odpoveédi na genotoxicitu organickych latek v emisich z benzinovych a alternativnich paliv na modelu lidskych plicnich bunék
Mechanisms behind the genotoxic response upon exposure to organic compounds from gasoline and alternative fuel emissions in human lung cells

2018-2020, 18-04719S
Mechanismy toxicity emisi z benzinovych motor( v 3D tkanovych kulturach a v modelové bronchidlni epitelidlni bunécné linii
Mechanisms of toxicity of gasoline engine emissions in 3D tissue cultures and a model bronchial epithelial cell line




Doba Feseni, Cislo / Duration, Numb Poskytovatel: ~
Nazev/Title = ovigerr OA CR / GACR
2018-2021, 18-21942S

MikroRNA v poranéni nervové soustavy: potencialni tloha a terapeuticky vyznam
MicroRNA in central nervous system injury: potential roles and therapeutic implications

2018-2021, 18-09709S
Studium mechanism maligni transformace adenomd tlustého stfeva a konecniku v karcinom
Mapping the traits involved in malignant transformation of colorectal adenoma into carcinoma

2018-2020, 18-00514S
Studium ulohy transkrip¢nich faktord rodiny Meis béhem vyvoje bunék neurdlni listy
Study the role of transcription factors of Meis family during development of neural crest cells

2018-2020, 18-04859S
Urceni bunécného osudu v zubni plakodé: vyzkum signalnich faktorl, které determinuji predurceni osudu bunék v ¢asné ustni dutiné
Fate decisions in the dental placode: an investigation into the signalling factors that determine cell fate decisions in the early oral cavity

2018-2020, 18-02079S
Vliv expozice nanoc¢asticim na zmény v DNA u lidské populace
The effect of nanoparticles exposure on DNA alterations in a human population

2018-2020, 18-09306S
Vytvoreni pokrocilych 3D in vitro modell osteoporédzy a zkoumani mechanizmu osteointegrace biomateriald pro kostni regeneraci
Development of advanced 3D in vitro model of osteoporosis and investigation of the mechanism of biomaterials osteointegration for bone regeneration

2018-2021, 18-09692S
Zmeény funkce sluchového systému ve spojitosti se zvukovou expozici a vékem
Functional changes of the auditory system associated with auditory experience and aging

2019-2021, 19-09283S
Dysfunkce GABAB receptorl a patofyziologie tinnitu
GABAB receptor dysfunction and the pathophysiology of tinnitus

2019-2021, 19-04052S
Funkce specifickych membranovych mikrodomén v homeostaze lipid(
Function of specific membrane microdomains in lipid homeostasis

2019-2021, 19-02046S
Gliové bunky- klicovi hraci v progresi amyotrofické lateralni sklerozy
Glial cells- the key players in the progression of amyotrophic lateral sclerosis




Doba reseni, ¢islo / Duration, Number Poskytovatel: ~

Nazev / Title Provider: GA C R / GAC R
2019-2021, 19-10365S

Modelovani perineurdlnich siti a gliové jizvy v 1éc¢bé misniho poranéni

Tuning perineuronal nets and glial scar as a treatment strategy for spinal cord injury

2019-2021, 19-03016S

Naruseni interneuront a glie jako spole¢ny patofyziologicky mechanismus u heuristickych animalnich modell schizofrenie rizného ptvodu
Disruption of interneurons and glia as a common pathophysiological hallmark in heuristic animal models of schizophrenia of various origins
2019-2021, 19-02290S

Vyuziti kmenovych bunék pro indukci specifické transplantacni tolerance

The use of stem cells for induction of specific transplantation tolerance

2019-2021, 19-10543S

Zmeny DNA reparacniho systému souvisejici s odpovédi na Ié¢bu ovaridlniho karcinomu.

Changes in DNA repair system associated with therapy outcome of ovarian carcinoma.

2019-2021, 19-08241S

Zmeny ve sluchové kire u pacientl s jednostrannou hluchotou

Changes in the auditory cortex in patients with single sided deafness

2020-2022, 20-04465S

Charakterizace faktor(l esencialnich pro Uspésnou remodelaci spermie po oplozeni

Understanding the factors critical for successful paternal genome remodelling: Dissecting the role of oocyte components
2020-2022, 20-12047S

Nové neuroprotektivni latky na bazi antagonismu NMDA receptorl a cholinergni stimulace

Novel neuroprotective compounds based on NMDA receptor antagonism and cholinergic stimulation

2020-2022, 20-05942S

Role horizontalniho transferu mitochondrii v tvorbé nadorl mozku

Role of horizontal transfer of mitochondria in brain tumour formation

2020-2022, 20-12420S

Studium mechanizmd regulujicich specifické podtypy NMDA receptorl v savcich neuronech

Delineating the mechanisms that regulate specific NMDA receptor subtypes in mammalian neurones

2020-2022, 20-04987S

Uloha eisosomu v regulaci stresové odpovédi

Role of eisosome in stress response regulation
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Doba feseni, €islo / Duration, Numb Poskytovatel: ~
Nazev/Title = ovigerr OA CR / GACR
2020-2022, 20-05770S

Uloha glialnich TRPV4 kanald ve vzniku mozkového edému a post-ischemické regeneraci
The role of glial TRPV4 channels in brain edema formation and post-ischemic regeneration

2020-2022, 20-06927S
Uloha NEUROD1 and ISL1 ve vyvoji neurond vnitiniho ucha
The role of NEUROD1 and ISL1 in neuronal development of the inner ear

2020-2022, 20-03997S
Vliv mikrobidlnich metabolitl a diety na genom a epigenom pfi vzniku kolorektalniho karcinomu
Microbial metabolites and dietary factors influencing genome and epigenome in colorectal cancer development

Doba feseni, ¢islo / Duration, Number Poskytovatel: M PO / M |T

Nazev / Title Provider:

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

2018-2021, FV30086, TRIO / TRIO program
Kryty ran s antioxidacni a antibakterialni funkci pro hojeni chronickych ran
Wound dressing with antioxidant and anti-bacterial function for chronic wounds healing

2018-2021,CZ.01.1.02/0.0/0.0/17_107/0012524, OP PIK / OPEIC
Vyvoj produktl ziskanych zpracovanim lidské kostni tkané pro vybrané aplikace v tkanovém inzenyrstvi a regenerativni mediciné
Development of products obtained by processing human bone tissue for selected applications in tissue engineering and regenerative medicine

2018-2020, CZ.01.1.02/0.0/0.0/17_103/0011829, OP PIK / OPEIC

Vyzkum a vyvoj kompozitnich a ¢isté nanovlakennych struktur pro environmentalni, prlimyslové a biomedicinské aplikace

Research and development of composite nanostructures for environmental, industrial and biomedical applications — Functionalized nanostructures for
biomedical applications. Study of therapeutic efficiency of human mesenchymal stem cells isolated from various tissue to treatment of articular cartilage
defects

2019-2022, FV40437, TRIO / TRIO program
Acti-TOX: Aktivni 3D kultivacni systémy pro pokrocilé toxikologickeé testovani a redukci animalnich experimentt
Acti-TOX: Active 3D culture systems for advanced toxicological testing and reduction of animal testing

2019-2022, FV40187, TRIO / TRIO program
Optimalizace novych metod pfipravy vysoce sofistikovanych krytd ran a jejich ovéreni pro pouziti predevsim ve zdravotnictvi
New methods of preparing highly sophisticated wound dressings optimisation and validation for use primarily in healthcare
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Doba reseni, ¢islo / Duration, Number Poskytovatel: -
Nazev / Title Provider: M S MT / M EYS
2014-2019, LO1310, Narodni program udrzitelnosti | / National Sustainability Program |

Bunécna terapie a tkanové nahrady
Cell Therapy and Tissue Repair

2015-2020, LO1508
Genomika a proteomika pfi studiu mechanismu biologickych ucink( vyrabénych nanocastic
Genomics and proteomics in the study of mechanisms of the biological effects of manufactured nanoparticles

2016-2022, LQ1604, Narodni program udrzitelnosti Il / National Sustainability Program ||
BIOCEV - od zakladniho k aplikovanému vyzkumu (BIOCEV-FAR)
BIOCEV: from Fundamental to Applied Research

2016-2020, CZ.1.05/1.1.00/02.0109, OP VaVpl Prioritni osa 1- Evropska centra excelence / Research and development for innovations operational
programme - Call number 1.1 - European Centers of Excellence

Biotechnologické a biomedicinské centrum Akademie véd a Univerzity Karlovy ve Vestci (BIOCEV) (obdobi udrzitelnosti projektu)

Biotechnology and Biomedicine Centre of the Academy of Sciences and Charles University in Vestec (BIOCEV) (project sustainability period)

2016-2019, LM2015064
Cesky narodni uzel Evropské infrastruktury pro translacni medicinu
Czech National Node of European Infrastructure in Translational Medicine

2016-2019, 2020-2022, CZ.02.1.01/0.0/0.0/16_013/0001821, CZ.02.1.01/0.0/0.0/18_046/0015586
Dobudovani a upgrade vyzkumné infrastruktury ,Nanomateridly a nanotechnologie pro ochranu zZivotniho prostfedi a udrzitelnou budoucnost*
Completing and upgrade Rl "Nanomaterials and nanotechnologies for environment protection and sustainable future”

2016-2019, 2020-2022, LM2015073, LM2018124
Nanomaterialy a nanotechnologie pro ochranu zivotniho prostredi a udrzitelnou budoucnost
Nanomaterials and Nanotechnologies for Environment Protection and Sustainable Future

2017-2022,CZ.02.1.01/0.0/0.0/15_003/0000419
Centrum rekonstrukénich neurovéd
Centre of Reconstructive Neuroscience

2017-2020, LTAUSA17120
Studium signalnich drah spojenych se sekundarni reakci, tvorbou reaktivnich kyslikovych radikalt a zanétu pfi poranéni michy a nasledné regeneraci
Establishing the signaling pathway associated with secondary injury, reactive oxygen species and inflammation in spinal cord injury and during its repair

2018-2022,CZ.02.1.01/0.0/0.0/16_019/0000798, OP VVV / Operational Programme Research, Development and Education
Zdravé starnuti v primyslové oblasti
Healthy Aging in Industrial Environment




Doba reseni, ¢islo / Duration, Number Poskytovatel: —

Nazev / Title Provider: MSMT / M EYS
2019-2022, LTAUSA18110

Selekce diagnostickych ukazatelt dlouhodobého ucinku multifunkénich peptidd pdsobicich na receptory pro opioidy typl u, & a k — hledani novych cest,
jak lécit chronickou bolest

Selection of diagnostic markers of the long-term effect of multifunctional peptides targeting u, & and k-opioid receptors — search for new possibilities for
treatment of chronic pain

2020-2022, CZ.02.2.69/0.0/0.0/18_053/0017000, OP VVV / Operational Programme Research, Development and Education
Mezinarodni mobilita pracovnikd Ustavu experimentalni mediciny AV CR, v.v.i.
International mobility of employees of the Institute of Experimental Medicine CAS

2020-2022, 8F20008, Spole¢né programovani neurodegenerativni onemocnéni / Joint Programming Neurodegenerative Diseases
Od znecisténi ovzdusi po znecisténi mozku - nové biomarkery pro odhaleni souvislosti znecisténi ovzdusi a Alzheimerovy choroby
From air pollution to brain pollution — novel biomarkers to unravel the link of air pollution and Alzheimer’s disease

2020-2022, CZ.02.2.69/0.0/0.0/18_054/0014590, OP VVV / Operational Programme Research, Development and Education
Rozvoj kapacit Ustavu experimentalni mediciny AV CR, v.v.i.
Development of capacities of the Institute of Experimental Medicine CAS

2020-2022, LTAIN19201, INTER-EXCELLENCE InterAction

Zpracovani komplexnich akustickych signalli véetné vokalizaci v inhibi¢nich okruzich centralniho sluchového systému u mysich modeld autismu a rliznych
typl

Processing of complex acoustical signals including vocalizations in inhibitory circuits of the central auditory system in mice models of autism and different
types of sensorineural hearing loss

Doba reseni, cislo / Duration, Number Poskytovatel: ~

Nazev / Title Provider: TA C R / TA C R
2012-2019, TE01020028

Centrum vyvoje originalnich léciv

Centre of Development of Original Drugs

2014-2019, TG01010135 5
Komercializace vystupl VaV Ustavu experimentalni mediciny AV CR, v.v.i.
Commercialization of Research Outputs of the Institute of Experimental Medicine CAS

2020-2024, FW01010662
Systémy fizeného dodavani léciv pro lécbu osteoporotickych defekt(
Drug delivery systems for treatment of osteoporotic fractures
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Doba reseni, Cislo, poskytovatel / Duration, Number, Provider Poskytovatel: .
Nazev / Title Provider: OStatnl / Others
2014-2019, FP7-PEOPLE-2013-1APP/612261, European Commission

TARGEAR - Reseni pro aktivni stafi: inovativni integrované strategie pro zmirnovani sluchové ztraty béhem starnuti

TARGEAR - Targeting challenges of active ageing: innovative integrated strategies for the healing of age-related hearing loss

2019-2023, H2020-MSCA-RISE-2018/823981, H2020 - European Commission
ActiTOX - Aktivni organotypové modely pro nanocasticovy toxikologicky screening
ActiTOX - Active organotypic models for nanoparticle toxicological screening

2019-2023, H2020-MSCA-RISE-2018/8240072, H2020 - European Commission
iP-OSTEO - Indukované pluripotentni kmenové bunky osazené aktivni osteochondalnimi nanovlakennymi scaffoldy
iP-OSTEO - Induced pluripotent stem cell seeded active osteochondral nanofibrous scaffolds

2019-2023, 814978 - TUBE - H2020-MG-2018-2019- 2020/H2020-MG-2018-TwoStages, H2020 - European Commission
TUBE - Transportni ultrajemné ¢astice a mozkové efekty
TUBE - Transport derived Ultrafines and the Brain Effects

2020-2022, H2020-MSCA-ITN-2020/956325, H2020 - European Commission

ASTROTECH - Prevratné materialy, technologie a pfistupy k odhaleni role astrocytl ve funkci a dysfunkci mozku: smérem k gliovym rozhranim
ASTROTECH - Disruptive materials, technologieas and approaches to unravel the role of astrocytes in brain function and dysfunction: towards the glial
interfaces

2020-2022, 22020272, Visegrad grants - V4RM Visegrad fund

V4RM - Rozvoj spoluprace zemi V4 a Ukrajiny ve vyzkumu, vzdelavani a aplikacich v oblasti regenerativni mediciny
V4RM - Bridging the gap between science, education and enterprise in regenerative medicine
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2019

MUDr. Radim Sram, DrSc.

Cestna medaile De scientia et humanitate optime
meritis

Honorary medal De scientia et humanitate optime
meritis

Alexandra Planetova / Mgr. Jana Hlinkova, Ph.D.
3. misto ve studentské soutézi Oteviena veéda
(Vyvoj nanovldken pro regeneraci incizionalni
hernie), Mgr. J. Hlinkova, Ph.D. (lektorka UEM AV CR)
3" place in the student competition Open Science
(Development of Nanofibers for the Regeneration
of Incisional Hernia) J. Hlinkova, Ph.D. (lecturer IEM
CAS)

MUDr. Ing. Karolina Vocetkova

2. misto ve studentské soutézi na konferenci XLII.
Dny lékafské biofyziky

2" place in the student competition at the XLII
Conference - Days of Medical Biophysics

Mgr. Radek Divin

1. misto ve studentské soutézi na konferenci XLII.
Dny lékafské biofyziky

1st place in the student competition at the XLII
Conference - Days of Medical Biophysics

RNDr. JiFi Ruzicka, Ph.D.

Nejlepsi publikace v oboru neurovédy pro mladé
vyzkumné pracovniky

The Best Publication in the Field of Neuroscience
for Young Researchers

2020

Ing. Hana BarosSova, Ph.D.

Cena za nejlepsi diserta¢ni praci Faculty of Science
and Medicine, University of Fribourg

Award for the Best Dissertation, Faculty of Science
and Medicine, University of Friborg

MUDr. Pavel Vodic¢ka, CSc.

Nominace na Cenu ministra za zdravotnicky vyzkum
a vyvoj pro rok 2020, vyzkumny projekt ,Vnimani
chuti, oxidativni poskozeni a mikroprostredi stfeva
v kolorektalni karcinogeneze: dlsledky na riziko
nemoci, jeho progndézu a prevenci®

Nomination for the Minister's Award for Medical
Research and Development for 2020, Research
project ,Perception of Taste, Oxidative Damage and
Microenvironment of the Intestine in Colorectal
Carcinogenesis: Consequences for Disease Risk,
Its Prognosis and Prevention®

MUDr. Radim Sram, DrSc.

Stfibrnd medaile hl. m. Prahy Za celozivotni
praci v oblasti vyzkumu vlivu znecisténi ovzdusi
na zdravotni stav populace

Silver Medal of the Capitol for Lifelong Work in the
Field of Research into the Impact of Air Pollution
on the Health of the Population

Ocenéni / Awards

Mgr. Helena Fulkova, Ph.D.

Outstanding paper 2019 - nejlepSi odborna
publikace  Society of  Reproduction and
Development (Japonsko)

Outstanding Paper 2019 - The Best Professional
Publication, Society of Reproduction and
Development (Japan)

prof. MUDr. Josef Syka, DrSc.

Zlata pamétni medaile Ceské lékaiské spole¢nosti
Jana Evangelisty Purkyné za zasluhy o ceskou
medicinu a rozvoj Ceské |ékaiské spole¢nosti Jana
Evangelisty Purkyné

Gold Commemorative Medal of the Czech Medical
Society of Jan Evangelista Purkyné for Merits in
Czech Medicine and the Development of the Czech
Medical Society of Jan Evangelista Purkyné

Mgr. Ing. Tana Zavodna, Ph.D.

Cena za nejlepsi disertacni praci, Vyzkumny
Ustav bezpecnosti prace, Ministerstvo prdmyslu
a obchodu

Award for the Best Dissertation, Research Institute
of Occupational Safety, Ministry of Industry and
Trade

Mgr. Ingrid Vargova

Nejlepsi posterova prezentace na Studentské
veédecké konferenci 2. lékafské fakulty Univerzity
Karlovy

The Best Poster Presentation at the Student
Scientific Conference of the 2" Faculty of Medicine,
Charles University
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Popularizaé¢ni akce

Popularization events

Ustav experimentdlni mediciny AV CR, v. v. i. se kazdoro¢né ucastni
vyznamnych popularné-nau¢nych akci, mezi které patfi védecky festival
Tyden védy a techniky, Tyden mozku, Veletrh védy a dalsi.

Tyden mozku

Tyden mozku je festival nejnovéjsich objevii a trendu ve vyzkumu mozku
a neuroveédach, ktery je soucasti Brain Awareness Week (BAW) - celosvétove
kampané na zvyseni povédomi verejnosti o uspéesich a prinosech vyzkumu
mozku. Tradici Tydne mozku v Ceské republice inicioval a zaloZil cesky
neurovédec profesor Josef Syka v roce 1998.

Ve dnech 11.-17. 3. 2019 probeéhl 21. ro¢nik festivalu, na kterém vystoupili
s prfednaskami predni cesti odbornici v oboru teoretickych i klinickych
neurovéd. Mezi nimi také zakladatel festivalu a védec UEM AV CR
prof. MUDr. Josef Syka, DrSc., s pfednaskou na téma Sluch, poruchy sluchu
a sluchové neuroprotézy.

V roce 2020 byl festival z dlvodu pandemie koronaviru zrusen.

Veletrh védy

Veletrh védy je nejvétsi populdrné nauc¢nd akce v Ceské republice, kterou
kazdoro¢né od roku 2015 porada AV CR. Zabyva se védou ve vsech jejich
podobdach a nabizi svym navstévnikum to nejzajimavejsi ze svéta prirodnich,
technickych, humanitnich i spolecenskych oboru. Predstavuje védu a vyzkum
Jjako fascinujici a zasadni odvétvi lidské cinnosti. Védu pak navstevnici veletrhu
zaziji na vlastni kazi prostrednictvim interaktivnich exponatu, modeld,
mobilnich laboratofi a praktickych dilen.

Every year, the Institute of Experimental Medicine CAS takes part in educational
events organized for the public, including Science and Technology Week,
Week of the Brain, Science Fair, and other events.

Week of the Brain

The Week of the Brain is a Czech festival that presents the newest trends
and discoveries in neuroscience and brain research held as part of the Brain
Awareness Week (BAW), a global campaign aimed at improving public
awareness of advances and achievements in brain research. The festival was
initiated and established by Czech neuroscientist Prof. Josef Syka in 1998.

The 21st edition of the festival was held during 11 - 17 March 2019. The event
featured leading Czech experts who delivered presentations on both the
clinical and theoretical aspects of neurosciences. The lecturers included the
event's founder and IEM CAS scientist Josef Syka, who presented a lecture
titled Hearing, Hearing Defects, and Auditory Prosthetics.

In 2020, the event was canceled due to the COVID-19 pandemic.

Science Fair

The Science Fair is the biggest science event aimed at the general public
in the Czech Republic. Organized by the CAS on an annual basis since 2015,
the Science Fair presents all forms of science and acquaints visitors with the
most interesting developments in the world of natural sciences, technologies,
humanities, and social sciences. The event presents science and research
as a fascinating and fundamentally important part of human activity. Visitors
experience science first hand through interactive exhibits, models, mobile
laboratories, and workshops.



Ve dnech 6.-8. Cervna 2019 probéhl v modernich prostorach vystavisté PVA
EXPO Praha v poradi jiz paty rocnik popularné naucné akce Veletrh védy. Pro
navstévniky zde bylo pfipraveno pies 100 expozic AV CR, ¢eskych vysokych
skol a univerzit, védeckych instituci, inovativnich firem a dalSich externich
vystavovateld.

Nechybéla ani expozice UEM AV CR s prezentaci vybranych vyzkumnych
oddéleni:

Oddéleni molekularni biologie nadort

Oddéleni bunééné neurofyziologie

Oddéleni neurochemie

Oddéleni regenerace nervové tkané

Oddéleni funkeniho usporadani biomembran (dfive Oddéleni mikroskopie)
Oddéleni biomateridld a biofyzikalnich metod

The fifth edition of the Science Fair was held in the modern setting of the
PVA EXPO Prague exhibition facility during 6 - 8 June 2019. The event
included over 100 exhibits prepared by the CAS, Czech universities, research
institutions, innovative businesses, and other exhibitors.

The IEM CAS prepared an exhibit featuring presentations staged by selected
research departments:

Department of Molecular Biology of Cancer

Department of Cellular Neurophysiology

Department of Neurochemistry

Department of Neuroregeneration

Department of Functional Organization of Biomembranes (formerly
Department of Microscopy)

e Department of Biomaterials and Biophysical Methods
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Tyden védy a techniky AV CR

Tyden védy a techniky Akademie véd CR je nejvétsi védecky festival
v Ceské republice, ktery zahrnuje prednasRy, vystavy, akce na pracovistich,
dokumentarni filmy, workshopy, védecké kavarny a mnohé dalsi aktivity
napric celou republikou i vsemi védeckymi obory. Festival koordinuje Divize
vnéjsich vztahtl Strediska spolecnych ¢innosti AV CR. Na organizaci festivalu
se podili vsechna pracovisté AV CR.

2019

V poradi jiz devatenacty rocnik, ktery se uskutecnil od 11. do 17. listopadu
2019, nabidl navstévnikim a zajemclm o vedu celkem 619 akci: pfednasek,
workshop, science show, exkurzi v laboratofich a dalSich aktivit. Zastresujici
téma vystihovalo motto ,Véda, Svoboda, Odpovédnost. Spojilo v sobé odkaz
dvou nosnych témat tohoto rocniku, a sice globalni hrozby a 30. vyroci
sametové revoluce.

Soucasti programu byl také tradi¢né pofadany Den otevienych dvefi UEM
AV CR, pfi kterém méli navstévnici moznost nahlédnout do laboratofi UEM
AV CR a seznamit se s vyzkumnou ¢innosti jednotlivych oddéleni. Mimoto byl
pro navstévniky pripraven cyklus odbornych prfednasek, ktery se tésil vysoké
navstévnosti, zejména studentl stfednich a vysokych skol.

Week of Science and Technology

Organized by the Czech Academy of Science, the Week of Science and
Technology is the biggest science festival in the Czech Republic. It includes
lectures, exhibitions, excursions to research facilities, documentaries,
workshops, science cafés, and numerous other activities across the entire
country and all scientific fields. The festival is coordinated by the Division
of External Relations of Czech Academy of Science Joint Operations Center.
All departments of the CAS take part in the organization of the festival.

2019

Held during 11 - 17 November 2019, the 19" edition of the Week of Science
and Technology offered visitors and science enthusiasts as many as 619
events, including lectures, workshops, science shows, laboratory excursions,
and other activities. Expressed in the motto "Science, Freedom, Responsibility",
the core theme brought together the event's two main topics - global threats
and the 30™ anniversary of the Velvet Revolution.

The program included the traditional IEM CAS Doors Open Day, which allowed
members of the public to visit IEM's laboratories and learn about research
conducted in individual departments. In addition, the event included a series
of lectures attended by a large number of visitors, particularly secondary
school and university students.




2020

Jubilejni, 20. ro¢nik nejvétsiho védeckého festivalu v Ceské republice
se uskutecnil od 2. do 8. listopadu 2020. Program Tydne védy a techniky
AV CR se vzhledem k nastalé epidemické situaci konal pfevazné v online
prostfedi a jeho hlavnimi tématy byly boj védeckych pracovist s aktudlni
pandemii koronaviru a pfedstaveni dllezitych vyzkum( na pocest 130. vyroci
od zahajeni neuniverzitniho vyzkumu v ¢eskych zemich.

Namisto Dne otevienych dvefi pfipravii UEM AV CR pro zajemce sérii
zajimavych videoprezentaci, které s navstevniky/divaky sdilel prostfednictvim
webu a socidlnich siti (Facebooku a Youtube). Cilem téchto pfednasek bylo
pfedstavit vefejnosti jednotliva oddéleni vcetné aktualnich vyzkumnych
projektU:

2020

The jubilee 20t edition of the biggest science festival in the Czech Republic
took place during 2 - 8 November 2020. Because of the COVID-19 pandemic,
most of the program of the Week of Science and Technology was delivered
online. The main topics included the fight waged by research centers against
the coronavirus pandemic and the presentation of important research efforts
carried out to commemorate the 130" anniversary since the beginning
of non-university research in Czech Lands.

Instead of the traditional Doors Open Day, the IEM CAS organized a series
of video presentations that were shared online and via social media (Facebook
and YouTube). The objective was to show individual departments and current
research projects to the general public:

Synapticky pfenos aneb jak si neurony povidaji / Synaptic Transmission: How Neurons Communicate
Magr. Kristyna Rehakova, Ph.D. a Ing. Stépan Kortus, Ph.D. (Odd. neurochemie / Dpt. of Neurochemistry)

Kmenové bunky a jejich potencidlni vyuziti v biomediciné / Stem Cells and Their Biomedicine Potential
doc. RNDr. Pavla Jendelova, Ph.D. (Odd. regenerace nervove tkané / Dpt. of Neuroregeneration)

Gliové bunky a jejich uloha pfi neurodegenerativnim onemocnéni / Glial Cells and Their Role in Neurodegenerative Diseases
Mgr. Jana Tureckova, Ph.D. (Odd. bunéc¢né neurofyziologie / Dpt. of Cellular Neurophysiology)

Interakce kmenovych bunék a biomateriala / Interactions between Stem Cells and Biomaterials
Mgr. Eva Filova, Ph.D. (Odd. tkanového inzenyrstvi / Dpt. of Tissue Engineering)

Geneticka podstata kraniofacialnich vyvojovych poruch / Genetic Nature of Craniofacial Developmental Disorders
RNDr. Ondiej Machon, Ph.D. (Odd. vyvojové biologie / Dpt. of Developmental Biology)

Mechanismy genotoxickych a epigenetickych ucinki cizorodych latek / Mechanisms of Genotoxic and Epigenetic Effects of Foreign Substances
Magr. Jitka Pavlikova (Odd. genetické toxikologie a epigenetiky / Dpt. of Genetic Toxicology and Epigenetics)

Kmenové bunky a jejich Ié¢ebny potencial pfi lécbé poskozené rohovky / Stem Cells and Their Therapeutic Potential in Treating Damaged Cornea
Mgr. Jan Kossl (Odd. nanotoxikologie a molekularni epidemiologie / Dpt. of Nanotoxicology and Molecular Epidemiology)
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Konference a seminare / Conferences and seminars

Ph.D. Meeting 2019

Ve dnech 3. az 5. cCervna 2019 probéhl prvni ro¢nik studentské
konference s nazvem “Ph.D. Meeting 2019, pofadany UEM AV CR.
Akce se konala v konferen¢nich prostorach hotelu Maxmilian Lifestyle
Resort na zamku Louc¢en. Pozvani na akci pfijala také predsedkyné AV CR
prof. RNDr. Eva Zazimalova, CSc.

Hlavni naplni konference byly odborné prezentace studentl vyssich ro¢nik(
doktorského studia UEM AV CR. Studenti nizsich ro¢nikl prezentovali své
vyzkumné projekty formou posterovych sdéleni. V obou kategoriich byli komisi
a samotnymi posluchaci vybrany tfi nejlepsi prezentace/postery. V sekci
prednasek byly ocenény Mgr. Denisa Kirdajova, Mgr. Kristyna Skfenkova

a Mgr. Katarina Vaskovicova. V sekci plakatovych sdéleni pak byli ocenéni
Mgr. Klara Cervena, Mgr. Adolf Melichar a Ing. Anna Siskova.

2019 Ph.D. Meeting

Held during 3 - 5 June 2019, "2019 Ph.D. Meeting" was a student conference
organized by the IEM CAS. The event was held in the convention facility
of the Maxmilian Lifestyle Resort Hotel at the Loucen Palace. The invitees
included President of the Czech Academy of Science Prof. Eva Zazimalova.

The mainpurpose of the conference wasto provide a platform for presentations
delivered by senior students in the IEM's doctoral programs. Junior students
presented their research projects through poster presentations. In both the
presentation and poster categories, the three best entries were selected
by an expert jury and attendees. The awardees in the presentation section
included Denisa Kirdajova, Kristyna Skfenkova, and Katarina VasSkovicova.
The awardees in the poster section included Klara Cervena, Adolf Melichar,
and Anna Siskova.




Konferenci zahdjil uvodni prezentaci Mgr. Martin Hordk, Ph.D., vedouci
Oddéleni neurochemie UEM AV CR. Reditelka Ing. Miroslava Andérova, CSc.
predstavila studentim aktualni vizi ustavu a vedouci Oddéleni vyvojové
biologie UEM AV CR, RNDr. Ondfej Machon, Ph.D., vystoupil s pfispévkem
0 moznostech postdoktorandského vzdélavani.

Na akci vystoupila také fada vzacnych hostl: prof. RNDr. Eva Zazimalova,
CSc. (pfedsedkyné AV CR), MUDr. Peter Bauer, Ph.D. (feditel spole¢nosti
Bioinova, s.r.0.), Mgr. Michal Fejgl, Ph.D. (Statni Ustav radia¢ni ochrany, v. v. i.),
doc. MUDr. Premysl Jiruska, Ph.D. (nositel ocenéni Neuron Impuls za rok 2012),
Ing. Hana Cahova, Ph.D. (Ustav organické chemie a biochemie AV CR, v. v. i.),
Mgr. Petr Svoboda, Ph.D. (Ustav molekularni genetiky AV CR, v. V. i.)

Ustavni konference UEM AV CR

V pondéli 16. prosince 2019 probéhla v budové UEM AV CR ustavni
konference, ktera se vénovala dvéma stézejnim projektlim - projektu HAIE
a NEURORECON.

Projekt HAIE (Zdravé starnuti v primyslovém prostfedi) predstavil hlavni fesitel
projektu za UEM AV CR Ing. Jan Topinka, CSc., DSc. Na GUvodni prezentaci
navazala Mgr. Katefina Honkova s tématem Epigenetic profile in newborns
from different localities of the Czech Republic - a pilot study for the HAIE
project.

V druhé casti konference vystoupili Spickovi vedci z University of Cambridge,
prof. James Fawcett hovofil na téma Axon regeneration in the repair of CNS
damage a Dr. Jessica Kwok, Ph.D. se svou prezentaci Neuroplasticity
in regeneration and memory.

Kromé zahrani¢nich hostl vystoupili také védci UEM AV CR, jmenovité
Mgr. Kristyna Karova, Ph.D. s prezentaci Gene therapy in axon regeneration and
new imaging techniques, RNDr. Jifi R0zi¢ka, Ph.D. - Why we remember after
synapse withdrawal a Mgr. Jana Vallova s prispévkem Effect of perineuronal
net inhibitor on memory retention in mice.

Thefirst presentationdelivered by Martin Horak, Ph.D., Head of the Department
of Neurochemistry IEM CAS. IEM's Director Miroslava Andérovd, Ph.D.
presented the institute's vision for the future, and Head of the Department
of Developmental Biology IEM CAS Ondfej Machon, Ph.D. examined options
for post-doctoral education.

The conference was attended by a number of special
guests: Prof. Eva ZaZimalova (President of the Czech Academy of Sciences),
Peter Bauer, MD, Ph.D. (Bioinova, s.r.o. CEO), Michal Fejgl, Ph.D. (National
Radiation Protection Institute), Pfemysl Jiruska, MD, Ph.D. (2012 Neuron
Impuls Awardee), Hana Cahova, Ph.D. (Institute of Organic Chemistry and
Biochemistry CAS), Petr Svoboda, Ph.D. (Institute of Molecular Genetics CAS).

Institutional Conference of the IEM CAS

A conference held on IEM's premises on Monday 16 December 2019 focused
on two key project - HAIE and NEURORECON.

The HAIE Project (Healthy Aging in Industrial Environment) was presented
by Jan Topinka, Ph.D., DSc., the main promoter for the IEM CAS. The
introductory presentation was followed by Katefina Honkova's lecture titled
Epigenetic Profile in Newborns from Different Localities of the Czech Republic
- A Pilot Study for the HAIE Project.

The second half of the conference featured leading scientists from the
University of Cambridge. Prof. James Fawcett and Jessica Kwok Ph.D.
delivered presentations titled Axon Regeneration in the Repair of CNS
Damage and Neuroplasticity in Regeneration and Memory, respectively.

Contributions presented by foreign delegates were complemented
by presentations delivered by IEM CAS scientists Kristyna Karova, Ph.D.
- Gene Therapy in Axon Regeneration and New Imaging Techniques, Jifi
ROzicka, Ph.D. - Why We Remember After Synapse Withdrawal, and Jana
Vallova - Effect of Perineuronal Net Inhibitor on Memory Retention in Mice.
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