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Biomedicinskym vyzkumem
k efektivni diagnostice a lIécbé

Podporujeme zakladni vyzkum napfi¢ biomedicinskym
spektrem s vysokym potencialem technologického
transferu v |ékafstvi. Nase projekty zaméfujeme
na biomedicinské vyzvy, jako je nalezeni ucinnych
diagnostickych  markeri a |écba  zavaznych
onemocnéni spojenych se starnutim lidské populace,
tzn. neurodegenerace, traumatu/ischemie, poruch
pohybového aparatu, rakoviny, degenerativnich zmeén
vidéni a sluchu. Dlraz téz klademe na zkoumani vlivu

znecisteni zivotniho prostfedi na zdravi ¢loveka.

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 population i.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.




Ustav
experimentalni

mediciny AV CR, v. V. i.

Akademie ved
Ceské republiky

Ustav experimentalni mediciny AV CR, v. v. i.
Videnska 1083
142 20 Praha 4 - Kr¢
Ceska republika

Institute of Experimental Medicine CAS
Videnska 1083
142 20 Prague 4
Czech Republic

Telefon / Phone: +420 241 062 230
E-mail: iem@iem.cas.cz
Datova schranka / Data box ID: kqcne2p



Uvodni slovo feditelky
Director's letter

Organizacni struktura
Organizational structure

Ustav v &islech
Institute in numbers

Zahrani¢ni zameéstnanci
Foreign employees

Struktura finan¢nich zdroju
Structure of financial resources

Mezinarodni spoluprace
International cooperation

Vybrané projekty
Selected projects

Vyzkumna oddéeleni
Research departments

o o

11
16
23

Servisni skupiny
Service units

Postgradualni studenti
Postgraduate students

Publikace
Publications

Patenty a uzitné vzory
Patents and utility models

Vyzkumné projekty
Research projects

Ocenéni
Awards

Konference a seminare
Conferences and seminars

Popularizace védy
Popularization of science

Obsah / Content

68
70
/3
88
90
99
100
105




Uvodni slovo feditelky / Director's letter

Vazené Ctenarky, vazeni Ctenari,

mam velkou radost, Ze Vam mohu pfedstavit novou informacni brozuru Ustavu
experimentalni mediciny AV CR (UEM AV CR) za obdobi 2021-2022, ve
které jsme shrnuli nasi praci a uspéchy v oblasti zakladniho biomedicinského
vyzkumu.

| na nasem ustavu byl rok 2021 poznamenan koronavirovou pandemii.
V podminkach neustale se ménicich protiepidemickych opatfeni jsme resili
fadu praktickych i provoznich zalezitosti za ucelem zajisténi zakladniho chodu
Ustavu. V této souvislosti bych rada vyzdvihla setrvalou podporu ze strany
nasi Technicko-hospodarské spravy.

Zaroven je na misté podékovat také vsem zaméstnancim, ktefi i pfes veskera
omezeni dokazali efektivné spolupracovat a produkovat excelentni vysledky
vyzkumu. Zejména v této tézké dobé se ukazalo, ze zakladem uspéchu je silny
a stabilni tym, o jehoZ vybudovani na ustavu dlouhodobé usilujeme. | proto
jsme sejiz vroce 2020 prihlasili k principdm obsazenym v Evropské charté pro
vyzkumné pracovniky a Kodexu chovani pro pfijimani vyzkumnych pracovnikd.
Velmi si vazime prestizniho ocenéni HR Award, které nam v zafi 2021 udélila
Evropska komise za excelenci v péci o lidské zdroje ve védeckém prostredi.
Pro akademické a vyzkumné pracovniky pfindsi ocenéni HR Award zaruku
evropského standardu péce o zameéstnance, vyssi etické normy, otevienost
a transparentnost personalnich vybérovych fizeni a kvalitu pracovniho
prostredi. Véfim, ze diky tomuto ocenéni se Ustav stane jesté atraktivnéjsim
jak pro mozné zajemce o praci, tak pro potencialni spolupracovniky z Ceska
i ze zahranici.

Rovnéz po odborné strance se Ustav v roce 2021 dale rozvijel. Podafilo se
napt. dokoncit pfestavbu laboratofe BSL2, ktera je urc¢ena pro praci s adenoviry

Dear Readers,

| am delighted to present the new Annual Report of the Institute of
Experimental Medicine CAS (IEM CAS) for 2021 - 2022, in which we have
summarised our work and achievements in basic biomedical research.

The year 2021 was also marked by the coronavirus pandemic at our Institute.
In the context of ever-changing anti-epidemic measures, we dealt with
many practical and operational issues to ensure the basic functioning of the
Institute. In this context, | would like to highlight the continued support of our
Accounting and Economics department.

At the same time, it is also appropriate to thank all the staff who, despite all
the constraints, have worked together effectively and produced excellent
research results. Particularly in these difficult times, it has become clear that
the strong and stable team, which we have been striving to build at the
Institute for a long time, is the basis for our success. That is why we have
already subscribed to the principles contained in the European Charter for
Researchers and the Code of Conduct for the Recruitment of Researchers in
2020. We appreciate the prestigious HR Award given to us by the European
Commission in September 2021 for excellence in the care of human
resources in a scientific environment. For academics and researchers, the HR
Award provides organisations with the guarantee of a European standard of
staff care, higher ethical standards, openness and transparency in selection
procedures and a quality working environment. | believe this award will make
the Institute even more attractive to potential job applicants and partners
from the Czech Republic and abroad.

Also, in terms of professional aspects, the Institute continued to develop in
2021. For example, the reconstruction of the BSL2 laboratory was completed,




a lentiviry, je vybavena vlastnim malym zvifetnikem, laboratofi pro operacni
zakroky, laminarnimi boxy a stereotaktickym pristrojem Neurostar s navigaci.
Laboratof je pfimo spojena s nové vybudovanou mistnosti pro funkéni in vivo
zobrazovani metodou multifotonové fluorescenéni mikroskopie. Novy, v Ceské
republice unikatni mikroskop pro toto pracovisté byl pofizen z prostredkd
AV CR.

V bfeznu 2021 probéhla na UEM AV CR on line formou druha faze periodického
hodnoceni vyzkumné a odborné ¢innosti ustavi AV CR za roky 2015-2019.
Mezinarodni komise ocenila, ze UEM AV CR od piedeslého hodnoceni prosel
celou fadou pozitivnich zmén.

Prudké zdraZenienergiivroce 2022 nas zastihlo dfive, nez se podafilo realizovat
dlouho planovanou vystavbu Ustavni fotovoltaické elektrarny, ale mirna zima
a mimoradné dotace od Akademie vé&d CR (AV CR) na pokryti zvysenych
nakladd na energie dopad vysokych cen na rozpocet Ustavu zmirnily. | tak
jsme ale museli vyznamné pfehodnotit planované investice a najit i dalsi
finan¢ni Uspory, jako instalaci LED osvétleni na chodbach, omezeni provozu
klimatizaci a vytapéni spole¢nych prostor.

Rok 2022 byl pro UEM AV CR rokem uspésnym, jak se mlzete presvédcit
na dalsich strankach této brozury, at jiz z vyCtu feSenych projektl, publikaci
¢i vystupl aplikacniho vyzkumu. V Fijnu 2022 na Ustavu probéhlo dvoudenni
setkani Mezinarodniho poradniho sboru (MPS) s vedoucimi jednotlivych
oddéleni za u¢elem zhodnoceni ¢innosti Ustavu v letech 2019-2022. Clenové
MPS méli moznost se neformalné setkatis Ph.D. studenty a mladymivédci. MPS
pozitivnhé hodnotil nejen provedené organizacni zmény, ale i publikacni

¢innost a grantovou Uspésnost pracovnik( ustavu.

Verim, ze v Uspésné praci na poli védy budeme v dalSich letech
spole¢né pokracovat a preji nam viem predevsim pevné zdravi,

Miroslava Andérova

designed for work with adenoviruses and lentiviruses. It is equipped with
its own small animal room, a laboratory for surgical procedures, laminar
boxes and a Neurostar stereotactic device with navigation. The laboratory
is directly connected to a newly built room for functional in vivo imaging
by multiphoton fluorescence microscopy. The new microscope, unique
to the Czech Republic, was purchased with the funds of the Czech Academy
of Sciences.

In March 2021, the second phase of the periodic evaluation of the research
and professional activities of the IEM CAS for the years 2015 - 2019 took
place online. The international committee appreciated that the IEM CAS had
undergone a number of positive changes since the previous evaluation.

The significant increase in energy prices in 2022 caught us before the long-
planned construction of the Institute's photovoltaic power plant could
be realised, but a mild winter and extraordinary subsidies from the Czech
Academy of Sciences (CAS) to cover the increased energy costs mitigated
the impact of high prices on the Institute's budget. Even so, we had to
significantly reconsider our planned investments and find other financial
savings, such as installing LED lighting in the corridors and reducing air
conditioners and heating of common areas.

Even so, 2022 was a successful year for the IEM CAS, as you can see in the
following pages of this brochure, whether from the list of projects, publications
or application research outputs. In October 2022, the Institute hosted a two-
day meeting of the International Advisory Board (IAB) with the heads of the

various departments to review the Institute's activities in 2019 - 2022.
Members of the IAB also had the opportunity to meet with PhD
students and young scientists. The IAB positively evaluated not
only the organisational changes made but also the publication

and grant success of the Institute's staff.

| believe that we will continue in successful research together in
the following years, and | wish all of us good health,

Miroslava Andérova
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Vedeni ustavu / Management

reditelka / director:
Ing. Miroslava Andérova, CSc.

zastupce feditelky / deputy director:
doc. RNDr. Jan Malinsky, Ph.D.

Dozor¢i rada / Supervisory Board

pfedsedkyneé / chairperson:
RNDr. Hana Sychrova, DrSc.

mistopredsedkyne / vice-chairperson:
MUDr. Ludmila Vodickova, CSc.

¢lenové / members:

JUDr. Vladimira Blahova (advokatka)

prof. Jifi Chyla, CSc. (Fyzikalni tstav AV CR, v. v. i.)

Ing. Jifi Janata, CSc. (Mikrobiologicky ustav AV CR, v. v. i.)
Ing. Jan Skoda (Biotechnologicky ustav AV CR, v. v. i.)

Mezinarodni poradni sbor /
International Advisory Board

pfedseda / chairperson:

Kari Hemminki, M.D., Ph.D. (German Cancer Research Center, Heidelberg,

Germany)

mistopredsedkyné / vice-chairperson:
Maria Dusinska, RNDr., Ph.D., DSc. (Norwegian Institute for Air Research,
Kjeller, Norway)

Miroslawa El Fray, Ph.D., DSc. (Polymer Institute, Szczecin, Poland)
Tatjana Sauka-Spengler, Ph.D. (University of Oxford, UK)
Christian Steinhduser, Ph.D. (University of Bonn, Bonn, Germany)

Rada UEM AV CR / Board of the IEM CAS

pfedseda / chairperson:
Ing. Jan Topinka, CSc., DSc.

mistopfedsedkyné / vice-chairperson:
doc. RNDr. Pavla Jendelova, Ph.D.

interni ¢lenové / internal members:
Ing. Miroslava Andérova, CSc.
Mgr. Helena Fulkova, Ph.D.

Mgr. Martin Horak, Ph.D.

doc. RNDr. Jan Malinsky, Ph.D.
RNDr. Pavel Réssner, Ph.D.

RNDr. Rostislav Turecek, Ph.D.
MUDr. Pavel Vodicka, CSc., DSc.

externi ¢lenové / external members:

prof. MUDr. Stanislav Filip, DSc. (Fakultni nemocnice Hradec Kralové)

Ing. JiFi Hasek, CSc. (Mikrobiologicky ustav AV CR, v. v. i.)

Mgr. Vit Herynek, Ph.D. (1. lékafska fakulta UK)

Ing. Jaroslav Hubacek, CSc., DSc. (Institut klinické a experimentalni mediciny)
RNDr. Vladimir KoFinek, CSc. (Ustav molekularni genetiky AV CR, v. v. i.)

Rada pro komercializaci /
Council for Commercialization

predseda / chairperson:
prof. MUDr. Stanislav Filip, DSc.

¢lenové / members:

MUDr. Peter Bauer, Ph.D.

Ing. Milan Hajek, DrSc.

MUDr. Lucia Machova Urdzikova, Ph.D.
MUDr. Ludmila PISkova

Ing. Jan Topinka, CSc., DSc.

Platna k / Valid as of
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Ustav v ¢islech / Institute in numbers

Zaméstnanci
Celkovy pocet
Prepocteny pocet

Struktura zaméstnancd dle vzdélani [%]

Zakladni vzdélani

Nizsi stfedni vzdélani

Stfedni odborné vzdélani s vyu¢nim listem

UplIné stfedni véeobecné vzdélani

Uplné stfedni odborné vzdélani s vyucenim i maturitou
UplIné stfedni odborné vzdélani s maturitou (bez vyuceni)
Vys$Si odborné vzdélani

Bakalarské vzdélani

Vysokoskolské vzdelani

Doktorské vzdélani

Struktura zaméstnanct dle véku [%)]
do 30 let
31-40 let
41-50 let
51-60 let
61 a vice

Struktura zaméstnanct dle kategorii
Postdoktorand

Veédecky asistent

Vedecky pracovnik

Vedouci védecky pracovnik

Odborny pracovnik

Doktorand

Administrativa

Technicky personal

Employees
Total number
Recalculated number (FTE)

Education structure of employees [%]

Basic education

Lower secondary education

Secondary vocational education

Full secondary 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
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Zahrani¢ni zaméstnanci / Foreign employees

Slovakia
Ukraine
Italy

Spain

Great Britain
India
Albania
China

Iran
Republic of Korea
Poland
Romania
Russia
Greece
Serbia
Sweden
Croatia
Japan




Struktura financnich zdroju / Structure of financial resources

0,49 % Ostatni / Others
2,65 % EK / EC
1,44 % TA CR/TA CR
4,94 % AZV CR /| CHRC

1,96 % MPO / MIT

41,85 %
AV CR / CAS
25,72 %
MSMT / MEYS

19,85 %
GA CR/ CSF

2021

Akademie véd CR (AV CR)
Czech Academy of Sciences (CAS)

AV CR - spoluuc¢ast Operacni program vyzkum, vyvoj a vzdélavani (OP VVV)
CAS - Operational Programme Research, Development and Education (OP RDE)

Grantova agentura CR (GA CR)
Czech Science Foundation (CSF)

Ministerstvo $kolstvi, mladeze a télovychovy CR (MSMT)
Ministry of Education, Youth and Sports (MEYS)

1,10 % OP VVV / OP RDE

2,20 % Ostatni / Others
2,01 % EK / EC
1,33% TACR/TACR
3,16 % AZV CR / CHRC
1,24 % MPO / MIT

42,03 %
AV CR / CAS

33,34 %
MSMT / MEYS

13,27 %
GA CR/ CSF

2022

1,42 % OP VVV / OP RDE

Ministerstvo priimyslu a obchodu CR (MPO)
Ministry of Industry and Trade (MIT)

Agentura pro zdravotnicky vyzkum CR (AZV CR)
Czech Health Research Council (CHRC)

Technologicka agentura CR (TA CR)
Technology Agency CR (TA CR)

Evropska komise (EK): H2020, JPND, HE
European Commission (EC)



Mezinarodni spoluprace / International cooperation

ActiTOX (www.actitox.eu)

Projekt ActiTOX predstavuje 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 Iéciva. Konkrétne
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 to 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 program.
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 / Program:
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):

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)




ADAIR (adair-jpnd.eu)

Projekt ADAIR je spole¢ny evropsky vyzkumny projekt zaméfeny
na vyzkum neurodegenerativnich onemocnéni (JPND - EU Joint Program -
Neurodegenerative Disease Research). Projekt byl oficialné zahajen v roce
2019 a potrva konce do roku 2023. 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®).

UrpND

research

ADAIR

The ADAIR project is an EU Joint Program - Neurodegenerative Disease
Research (JPND). The project was officially launched in 2019 and will run
until the end of 2023. 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 / Program:

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):

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.

2020-2023

7 (6)



ASTROTECH (www.astrotechproject.eu)

Astrotech je projekt evropské inovativni vzdélavaci sité Maria Sktodowska-
Curie. Projekt byl oficialné zahajen 1. listopadu 2020 a potrva do 30. dubna
2025. Celkoveé 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 kli€ovy vyznam pro spravnou
funkci popf. dysfunkci mozku. Praveé 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 klicovych bunék chybi potfebné technologie.
Pristroje pouzivané ke studiu astrocytd byly pdvodné vyvinuty ke studiu
neuron(, které se v porovnani s gliovymi bunkami lisi svou strukturou i funkci.

Vyzkum poskytne zasadni znalosti o gliovych burkach a jejich vlivu na
mozkové funkce, stejné tak novy pohled na specifickou diagnostiku a Ié¢bu
gliomd, ischemie, epilepsie a deprese.

Astrotech je soucasti programu Horizont 2020 - ,Excellent science®, ktery
pfedstavuje nejvétsi projekt Evropské komise, podporujici vyzkum a inovace.

ASTROTECH

ASTROTECH

Astrotech is a project of the European innovative educational network Marie
Curie-Sklodowska. The project officially started on November 1%, 2020 and
will last until April 30%™. 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 will 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.

Nazev / Title:

Program / Program:

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):

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.

2020-2025
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iP-Osteo (www.iposteo.eu)

Projekt iP-Osteo predstavuje spole¢ny evropsky vyzkumny projekt, ktery
umozni propojeni 7 komercnich 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 oficialné zahajen 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 regeneracni 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
iP-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 program.
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 / Program:

Cislo projektu / Project number:

Koordinator / Coordinator:

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

Trvani projektu / Project duration:

Pocet Ucastnickych statt (EU) / Number of participating countries (EU):

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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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 kombinuje nejmodernéjsi modely in vitro a epidemiologické
studie s cilem zjistit ucinky ultrajemnych ¢astic a nanocastic z emisi spalovacich
motor0 na funkci plic a mozku.

AT
T2e
TUBE L4

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 combines 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 / Program:

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 stat (EU) / Number of participating countries (EU):

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
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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 pramyslovém regionu. Projekt byl oficialne
zahajen 1. Unora 2018 a potrva do konce cervna 2023. Celkova vysSe dotace
¢ini 250 870 825,69 K¢, z toho 213 240 201,83 poskytla Evropska unie.

Cilem vyzkumu je nalezeni vztahd mezi environmentalnimi podminkami,
zivotnim 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 Ctyfi vyzkumna a vyvojova centra. Prostfednictvim
¢tyfvyzkumnych programd probiha fada studii na odlisnych vzorcich populace
(studie umrtnosti, nemocnosti, molekularné epidemiologické a genetické
studie, cytogenetické studie, expozi¢ni studie, studie fertility, studie zvysené
télesné aktivity, socioekonomickéa a psychosocialni studie).

Ustav experimentalni mediciny AV CR
Oddéleni genetické toxikologie a epigenetiky
Oddéleni nanotoxikologie a molekularni epidemiologie

Program 2: Molekularné-epidemiologicka studie

Hodnoceni vlivu znecisténého ovzdusi na genom u novorozencd, matek,
straznikl a bézcl zahrnuje:
e Studium metylace DNA a exprese vybranych gen(.
e Studium peroxidace lipidli, tvorby DNA aduktl, oxida¢niho poskozeni
DNA.
e Studium expozice perzistentnim kontaminantlm a koncentraci metabolitl
PAU.
e Studium lipidomu, antioxida¢ni aktivity a markerd imunity.

o
(1Y)

HAIE HAIE

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 June 2023. 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 aging. The overall objectives
oftheprojectplanareto promote excellentresearch, improve theinfrastructure
of existing research centers, develop research teams and internationalize.

The project involves four research and development centres. Through
the four research programs, 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

Program 2: Molecular-epidemiological study

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

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



* Studium nemocnosti deti do véku 2 let.

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

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

Aplikovatelnost vysledk( 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 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 / Program:
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):

Zdravé starnuti v primyslové oblasti /

Healthy Aging in Industrial Environment

Operacni program Vyzkum, vyvoj a vzdélavani /

Operational Programme Research, Development and Education
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.

2018-2023
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NEURORECON (www.iem.cas.cz/neurorecon)

NaplIniprojektu NEURORECON jevytvoreniarozvojexcelentnihovyzkumného
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 oficidlné zahdjen 1. 1. 2017 a potrva do 30. 6. 2023. 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 pfijatych zaméstnancl. O strategii centra a vyzkumnych
otazkach rozhoduje fidici vybor projektu (J. Fawcett, J. Kwok, P. Jendelova,
L. Machova Urdzikova) 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
Charite, Berlin

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" June 2023. The total subsidy amounts to 149,988,872.90 CZK.

Within the framework of the project, a specialized Center 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. Jendelovd, L. Machova
Urdzikova) and an external advisory team.

Overview of the cooperating institutions:

The University of Cambridge, Cambridge Centre for Brain Repair
The University of Leeds, Faculty of Biological science

Imperial College London

Netherlands Institute for Neuroscience

Charite, Berlin

Nazev / Title:
Program / Program:

Cislo projektu / Project number:

Koordinator / Coordinator:

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

Trvani projektu / Project duration:

Pocet ucastnickych stati (EU) / Number of participating countries (EU):

Centrum rekonstrukénich neurovéd /

The Center for Reconstructive Neuroscience

Operacni program Vyzkum, vyvoj a vzdelavani /

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.; prof. James Fawcett
2017-2023
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HR AWARD (euraxess.ec.europa.eu/jobs/hrs4r)

UEM AV CR se v prosinci 2019 rozhodl pfihlasit se k principim, obsazenym
v Evropské charté pro vyzkumné pracovniky a Kodexu chovani pro pfijimani
vyzkumnych pracovnikd.

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 pracovnik(.

Dne 6. zafi 2021 udélila Evropska komise UEM AV CR ocenéni HR Award, ¢imz
byla oficialné zahajena implementacni faze projektu, béhem niz budou
postupné realizovany kroky AkEniho planu sméfujici k naplnéni stanovenych
cild.

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

Pro akademické a vyzkumné pracovniky pfinasi 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 oficidlné zahajen 1. 1. 2020 a potrva do konce cervna 2023.
Celkova dotace c¢ini 17 953 000 K¢.

HR AWARD I\r

In December 2019, the IEM 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.

On 6 September 2021, the European Commission awarded the IEM CAS
with the HR Award, which officially launched the implementation phase
of the project, during which the steps of the Action Plan will be gradually
implemented to meet the set objectives.

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 June 2023. The total funding is 17,953,000 CZK.

Nazev / Title:
Program / Program:

Cislo projektu / Project number:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:
Trvani projektu / Project duration:

Pocet Ucastnickych statti / Number of participating countries:

Rozvoj kapacit UEM AV CR / The Human Resources Strategy for Researchers
Operacni program Vyzkum, vyvoj a vzdélavani /

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

2020-2023
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Bunécna neurofyziologie Funkéni usporadani biomembran Geneticka toxikologie a epigenetika
Cellular Neurophysiology Functional Organization of Biomembranes Genetic Toxicology and Epigenetics

Molekularni biologie nadort Nanotoxikologie a molekularni epidemiologie Neurofyziologie sluchu
Molecular Biology of Cancer Nanotoxicology and Molecular Epidemiology Auditory Neuroscience




Plasticita bunééného jadra Neurochemie Vyvojova biologie
Cell Nucleus Plasticity Neurochemistry Developmental Biology

Regenerace nervové tkané Tkanové inzenyrstvi
Neuroregeneration Tissue Engineering

L A AT v P




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.






Signalizace Wnt/B-katenin podporuje diferenciaci ischemii aktivovanych dospélych
neuralnich kmenovych/progenitorovych bunék v neuronalni prekurzory

Whnt/B-Catenin Signaling Promotes Differentiation of Ischemia-Activated Adult
Neural Stem/Progenitor Cells to Neuronal Precursors

Signalizace Wnt ovliviuje osud kmenovych bunék v dospélém mozku. Jeji modulace muze predstavovat |écbu cévni pfihody, kterou jsme u laboratorni mysi
navodili okluzi stfedni mozkové tepny. Na zakladé elektrofyziologickych méfeni a analyz exprese genl a proteint jsme zjistili, Ze signalizace Wnt podporuje
proliferaci kmenovych bunék a jejich diferenciaci v neuronaini prekurzory. Nase pozorovani naznacuji, Zze signalizace Wnt podporuje neurogenezi a zvysuje
regeneraci mozku po cévni mozkové prihodeé.

Obrazek: Grafické znazornéni zmén pozorovanych u dospélych mysi. Podle nasich imunohistochemickych analyz vedla inhibice signalizace Wnt (dnTCF4 nebo Dkk1)
k diferenciaci neurdlnich kmenovych/progenitorovych bunék v astrocyty, zatimco jeji aktivace (konstitutivné aktivni B-katenin) podporovala neurogenezi. Podobny vliv
modulace signalizace Wnt po ischemii byl také potvrzen metodou tercikového zamku. Vétsi buniky predstavuji vétsi ucinek signalizace Wnt po ischemii. Zkratky: DRR1 -
Dickkopf 1; dnTCF4 - dominantné negativni T-cell factor 4.

ischemic
tissue
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The fate of stem cells in the adult brain is affected by Wnt signaling. Its modulation desue

may represent a treatment for stroke that we induced in laboratory mice by
middle cerebral artery occlusion. Based on electrophysiological measurements
and gene/protein expression analyses, we found that Wnt signaling promotes
proliferation of stem cells and their differentiation to neuronal precursors. Our
findings suggest that Wnt signaling promotes neurogenesis and increases brain
regeneration after stroke.

astrocyte
Figure: Graphical representation of the changes observed in adult mice. According
to our immunohistochemical analyses, Wnt signaling inhibition (dnTCF4 or Dkk1) led to
the differentiation of neural stem/progenitor cells to astrocytes, while activation of the
pathway (constitutively active B-catenin) promoted neurogenesis. A similar impact of Wnt
signaling modulation after ischemia was also confirmed by the patch-clamp technique.
Larger cells represent a greater effect of Wnt signaling after ischemia. Abbreviations:

) ) - . neuronal : neuronal
DkR1 - Dickkopf 1; dnTCF4 - dominant negative T-cell factor 4. progenitor Electrop.hys.lology progenitor
¥ Wnt signaling
Kriska, J., JanecCkova, L., Kirdajova, D., Honsa, P, Knotek, T, Dzamba, D. foidimerence IR ofineuronal progenitors

Kolenicova, D., Butenko, O., Vojtéchova, M., Capek, M., Kozmik, Z., Taketo, M.M.,
Kofinek, V., Andérova, M.: (2021) Wnt/beta-Catenin Signaling Promotes
Differentiation of Ischemia-Activated Adult Neural Stem/Progenitor Cells to
Neuronal Precursors. Frontiers in Neuroscience. 15: 628983. doi: 10.3389/
fnins.2021.628983. eCollection 2021.
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Zménéna schopnost hipokampalnich astrocyti ménit a regulovat svij bunécny objem
v trojité transgennim mysim modelu Alzheimerovy choroby

Compromised Astrocyte Swelling/Volume Regulation in the Hippocampus
of the Triple Transgenic Mouse Model of Alzheimer's Disease

V této studii jsme ukazali, ze kombinace tfi mutaci (APP Swedish, MAPT P301L a PSEN1 M146V) v mysim modelu Alzheimerovy choroby vede ke strukturalnim
zménam v extracelularnim prostoru, které se lisi od zmén pozorovanych pfi fyziologickém starnuti. Domnivame se, ze diivodem je jednak atrofie bunécnych
elementl (pfedevsim gliovych bunék) a jednak zmény slozeni extracelularniho prostoru vedouci ke zvyseni poctu difuznich bariér.

Obrazek: Schéma popisujici hlavni zmény v expresi astrocytdrnich kandlu/transportéru a struktuie extraceluldrni matrix vedouci k rozdilné schopnosti astrocytii
vychytdvat ionty a neurotransmitery z extraceluldrniho prostoru (ECS) a regulovat sviij bunéény objem. Schematické znazornéni morfologickych zmén astrocytu,
struktury extracelularni matrix a zmén v expresi astrocytarnich kanalt a transportérti u Ctrl (A) a trojité transgenniho (3xTgAD) mysiho modelu Alzheimerovy choroby (B).

We have shown here that APP Swedish, MAPT P301L, and PSEN1 M146V mutations in the murine model of Alzheimer’s disease lead to the structural changes
in the extracellular space differing from those observed in physiological aging. We suggest that they are caused by cell atrophy on the one hand and shifts
and changes in the ECS content including an increase of the diffusion obstacles (barriers) on the other.

Figure: Scheme describing the major changes in astrocyte channel/transporter expression and extracellular matrix structure resulting in the altered ability of astrocytes
to uptake ions and neurotransmitters from the extracellular space (ECS) and regulate their cell volume. Schematic illustration of astrocyte morphological changes,
extracellular matrix structure, and changes in astrocytic channel and transporter expression in Ctrl (A) and triple transgenic (3xTgAD) mouse models of Alzheimer's disease

(B).

Tureckova, J.,, Kamenicka, M., Koleni¢ova, D.,

Filipi, T., Hefmanova, Z., Kriska, J., Mészarosova, L.,
plaques Pukajova, B., Valihrach, L., Androvi¢, P, Zucha, D.,
Chmelova, M., Vargovd, L., Andérova, M.: (2022)
Compromised Astrocyte Swelling/Volume Regulation
in the Hippocampus of the Triple Transgenic Mouse
Model of Alzheimer's Disease. Frontiers in Aging
Neuroscience. 13: 783120.
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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.






Mikrodoménovy protein Ncel02 je lokalnim senzorem rovnovahy sfingolipidli v plazmatické membrané

Microdomain protein NcelO2 is a local sensor of plasma membrane sphingolipid balance

Sfingolipidy, zakladni stavebni kameny eukaryotickych membran a dulezité
signalni molekuly, jsou regulovany v zavislosti na podnétech z prostfedi. Ukazali
jsme, ze mnozstvi proteinu Ncel02 v plazmatické membrané je méfitkem aktualni
potfeby sfingolipidd v bunce, zatimco jeho lokalni distribuce oznacuje mista
s vysokou poptavkou po sfingolipidech. Hmotnostni spektrometricka analyza
odhalila snizené hladiny hydroxylovanych komplexnich sfingolipidl v reakci
na stres u bunék, kterym Ncel02 chybi.

Obrazek: Protein Nce102 mikrodomény plazmatické membrdny se podili na regulaci
metabolismu sfingolipidii. (A) Syntéza sfingolipidu, dulezitych strukturnich a signalnich
molekul, byla inhibovana pridanim myriocinu v ¢ase t = 0 min. Jak kvasinkové buriky rostly
a délily se, bodovy vzor typicky pro Nce102-GFP v materskych burikach vymizel v diisledku
snizeni obsahu sfingolipidii. V dcerinych burikach zustal NcelO2-GFP distribuovan
rovnomerné a nebyl lokalizovan do mikrodomén. Méritko: 5 um. (B) Delece genu NCE102

Ncel02-GFP, myriocin

vedla ke zménam v urovni trid sfingolipidii. V nepritomnosti Nce102 se sniZilo bunécné B it

mnozstvi bazi s dlouhym retézcem (PHS, DHS). Naopak hladina fytoceramidu (PhytoCer) :;mggg:

byla obecné zvysena. Mnozstvi nékterych komplexnich sfingolipidi (IPC a MIPC) bylo

zvyseno, jinych snizeno. LFC: log 2 nasobnd zména oproti burikam divokého typu. K2
Sphingolipids, essential building blocks of eukaryotic membranes and important S
signaling molecules, are regulated in response to environmental inputs. We PO
showed that the amount of Nce102 protein in the plasma membrane is a measure rb\"?rb\'ﬁ’n_,\ P

of the current need for sphingolipids in the cell, whereas its local distribution OB DN
marks sites of high sphingolipid demand. Mass spectrometry analysis revealed
reduced levels of hydroxylated complex sphingolipids in stress response in cells lacking Ncel102.

Figure: The plasma membrane microdomain protein Nce102 contributes to the regulation of sphingolipid metabolism. (A) Synthesis of sphingolipids, important structural
and signalling molecules, was inhibited by the addition of myriocin at time t = 0 min. As the yeast cells grew and divided, the punctate pattern typical for Nce102-GFP was lost
in the mother cells due to lowering of sphingolipid content. In the daughter cells, Nce102-GFP remained distributed uniformly and did not localize to microdomains. Scale bar:
5 um. (B) Deletion of the NCE102 gene resulted in changes in the level of sphingolipid classes. In the absence of Nce102 the cellular amount of long-chain bases (PHS, DHS)
decreased. On the other hand, phytoceramide (PhytoCer) levels were generally increased. Some complex sphingolipids (IPC and MIPC) were increased, some decreased. LFC:

log 2 fold change relative to wild type cells.

Zahumensky, J., Fernandes, C.M., Veseld, P, Del Poeta, M., Konopka, J.B., Malinsky, J.: (2022) Microdomain Protein NcelO2 Is a Local Sensor of Plasma
Membrane Sphingolipid Balance. Microbiology Spectrum. 10(4): e0196122.



Dvé ruzné fosfolipazy C, Iscl a Pgcl, spolupracuiji pri regulaci mitochondrialni funkce

Two different phospholipases C, Iscl and Pgcl, cooperate to regulate mitochondrial function

Mitochondrie se neustale pfizplsobuji zménam v dostupnosti
OMM, ER, ... . ) Zivin a vnéjsim strestm. Navrhli jsme model, ve kterém je tato
inositol-1-phosphate + H* + ceramide ‘? IPC +H,0 adaptace zprostfedkovana lipidy. Konkrétné jsme ukazali,
_L = Ze mitochondridlni fosfolipidy reguluji biosyntézu bunéc¢nych
T sfingolipidd a naopak. Timto zpUsobem je bunka schopna
. Pgcl koordinovat strukturu a vykonnost mitochondrii s aktualnimi
glycerol-3-phosphate + H"+ DAG ~<=====——== PG + H,0 potiebami celkového buné¢ného metabolismu. Zda se, ze jde
A 0 univerzalné pouzitelny princip bunécné regulace.
| Obrazek: Mechanismus vzdjemné regulace fosfolipdz Isc1 a Pgcl.
| Dva lipidy, diacylglycerol (DAG) a fosfatidylglycerol (PG), inhibuji
klicové enzymy mitochondrialni biosyntézy fosfolipidi: (i) PG-fosfat
IMM — | syntdzu Pgsl, (i) fosfatidylserin (PS) dekarboxyldzu Psdl a (iii)
Pgsl inositolfosfingolipid fosfolipazu C Isc1. Posledné jmenovand je zviasté
CDP-DAG + glycerol-3-phosphate == PGP ==p PG dtlezita, protoze ceramid, produkt hydrolyzy katalyzované Iscl, inhibuje
J- Pgcl, PG-specifickou fosfolipazu C, ktera degraduje PG za vzniku DAG.
Cela smycka zajistuje ucinnou kontrolu syntézy PG (kardiolipinu)
Psd1 a fosfatidyletanolaminu (PE) v kontextu environmentalnich stresovych
PS =) PE +CO, podnétti ovliviiujicich biosyntetickou drahu sfingolipidii. OMM - vnéjsi
mitochondrialni membrana; IMM - vnitini mitochondrialni membrana;

IPC - inositolfosfoceramid.

Mitochondria are constantly adapting to changes in nutrient availability and environmental stresses. We have proposed a model in which this adaptation is
mediated by lipids. Specifically, we have shown that mitochondrial phospholipids regulate cellular sphingolipid biosynthesis and vice versa. In this way, the
cell is able to coordinate mitochondrial structure and performance with the actual needs of the cellular metabolism. This seems to be a universally applicable
principle of cellular regulation.

Figure: Mechanism for the mutual regulation of Isc1 and Pgcl phospholipases. Two lipids, diacylglycerol (DAG) and phosphatidylglycerol (PG), inhibit the key enzymes of
mitochondrial phospholipid biosynthesis: (i) the PG-phosphate synthase Pgsl, (ii) the phosphatidylserine (PS) decarboxylase Psd1, and (iii) the inositol phosphosphingolipid
phospholipase C Isc1. The latter is of particular importance because ceramide, a product of Isc1-catalyzed hydrolysis, inhibits the PG-specific phospholipase C Pgcl, which
degrades PG to form DAG. The entire loop ensures the efficient control of PG (cardiolipin) and phosphatidylethanolamine (PE) synthesis in the context of environmental stress
stimuli affecting the sphingolipid biosynthetic pathway. OMM - outer mitochondrial membrane; IMM - inner mitochondrial membrane; IPC - inositol phosphoceramide.

Balazova, M., Vesela, P, Babelova, L., Durisova, I., Kanovicova, P,, Zahumensky, J., Malinsky, J.: (2022) Two different phospholipases C, Isc1 and Pgcl, cooperate
to regulate mitochondrial function. Microbiology Spectrum. 10(6): e02489-22.



Genetickatoxikologie a epigenetika
Genetic Toxicology and Epigenetics

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

Oddeleni se zabyva mechanismy toxickych uc¢inkd 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 c¢astic v ovzdusi v etiologii neurodegenerativnich onemocnéni.
Metody zahrnuji testy cytotoxicity, detekci ROS a oxidacniho poskozeni DNA,
protein a lipidd, stanoveni genotoxicity a klastogennich ucinkl, stejné jako
analyzy exprese proteinl a metody detekce reparace DNA. Mechanismy ucinkd
¢astic jsou studovany toxikogenomickymi metodami (microarray, NGS) a pomoci
RT-PCR. Testy jsou k dispozici externim uzivatellim z vyzkumnych zafizeni, univerzit,
primyslu a akademické sféry prostfednictvim 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.
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Individualni zmény v metylaci DNA u osob exponovanych nanocasticemi
analyzované ve ¢tyrech po sobé jdoucich letech

Individual DNA Methylation Pattern Shifts in Nanoparticle-Exposed Workers Analyzed in Four Consecutive Years

Nase studie se vénovala vlivu expozice nanocasticim na metylaci DNA. Cilem bylo mapovani zmén metylace v ¢ase na individualni urovni béhem ctyr let.
Vysledky ukazaly na fluktuace v nastaveni metylace jak exponovanych, tak kontrolnich osob. Celkové byly tyto zmény rozsahlejsi u jedinc exponovanych,
bylo vsak nalezeno nékolik mist, kde ke zménam na rozdil od kontrolni skupiny prakticky nedochazelo. Pravé tato mista jsou spojovana s procesem adaptace,
ktera je fixovana procesem epigenetické paméti.

Obrazek: Zmény v metylaci DNA na individudlni urovni. Priklady zmén v metylaci DNA na individualni tirovni u osob exponovanych nanocasticemi (#1-#10) a kontrol
(#11-#14) zjisténych analyzou hlavnich komponenti v pribéhu ctyr let (2016-2019): vysledky vsech CpG mist analyzovanych pomoci 850K metylacnich cipt.

Our study focused on the impact of nanoparticle exposure on DNA methylation. We aimed to map methylation changes over time at the individual level
for 4 years. The results showed fluctuation in methylation settings in both exposed and control persons. Overall, the changes were more pronounced
in the exposed subjects, although for several CpG sites no modification was noted. These sites are linked with the process of adaptation, which is fixed by
the process of the epigenetic memory.

Figure: Individual DNA methylation pattern
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Kvalita stravy téhotnych Zzen a zdravotni stav novorozencu

Maternal Diet Quality and the Health Status of Newborns

Studie hodnotila kvalitu stravy teéhotnych zen a zdravotni
stav novorozencu. Vysledky ukazaly, ze vétSina téhotnych
zen neméla dostatecny pfijem zeleniny, mlécnych vyrobk
a vladkniny. Prijem veétSiny perzistentnich organickych
polutantl neprekracoval doporucené limity, pouze pfijem
perfluorovanych latek byl u 7,8 % Zen nadlimitni. Porodni
vaha vykazovala pozitivni vztah s pfijmem bilkovin.
Oxidacni stres novorozencl vykazoval pozitivni vztah
s pfijmem DDT a negativni vztah s pfijmem bilkovin.

Obrazek: Graficky abstrakt studie a jejich vysledkui.
Nejprve byla z podrobnych zaznamu jidelnicku téhotnych Zen
vyhodnocena nutri¢ni kvalita stravy (1) a chemickou analyzou
vzorki stravy jeji kontaminace perzistentnimi organickymi
polutanty (2). Ndasledné byly studovany souvislosti téchto
dvou faktorti s porodni hmotnosti (3) a oxidacnim stresem

novorozencu (4).

The study evaluated the quality of the maternal diet
and the health status of newborns. The results showed
insufficient intake of vegetables, dairy products and fiber.
The intake of the most persistent organic pollutants did not
exceed limits, only the intake of perfluorinated substances
exceeded the limit for 7.8% of women. Birth weight had a positive relationship with protein intake. Neonatal oxidative stress had a positive relationship with
DDT intake and a negative relationship with protein intake.

Figure: Graphical abstract of the study and its results. First, the nutritional quality of the maternal diet was evaluated from the detailed food records (1) and chemical
analysis of food samples contamination by persistent organic pollutants was performed (2). Subsequently, the relationships of these two factors with birth weight (3) and
neonatal oxidative stress (4) were studied.

Pavlikova, J., Ambroz, A., Honkova, K., Chvojkova, I., Sram, R.J., Rdssner, P., Topinka, J., Grambli¢ka, T., Parizek, O., Parizkova, D., Pulcmanova, J., Réssnerova, A.:
(2022) Maternal Diet Quality and Health Status of Newborns. Foods. 11(23): 3893.



Molekularni biologie nadoru
Molecular Biology of Cancer

Vedouci / Head: MUDr. Pavel Vodicka, CSc., DSc.

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

The department 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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Stanoveni zmén expresi microRNA v pribéhu lécby pacientd s nadory konec¢niku

Analysis of microRNA expression changes during the course of therapy in rectal cancer patients

MicroRNA (miR) reguluji genovou expresi v zavislosti na pfislusné tkani. Jen malo je znamo o zménach jejich expresi v pribéhu terapie pacientl s nadory
konec¢niku (RC). Nalezli jsme, Ze hladiny exprese miR-122-5p a miR-142-5p byly vyznamné odlidné u pacientll s RC a u kontrol (p < 0,001). Po roce
sledovani tyto hladiny expresi nebyly odlisné u RC pacientt, ktefi dobfe odpovidali na Ié¢bu, a referencni skupinou. Na druhou stranu u pacientd, ktefi na
|éCbu neodpovidali, nadale nalézame nizké expresni hladiny. Zcela logicky pak zvysené
exprese miR-122-5p a miR-142-5p v nadorovych bunécnych liniich inhibovaly bunécny rist
a prezivani. Tato studie prokazuje uzitecnost sledovani cirkulujicich miR-122-5p a miR-142-
5p pro hodnoceni stavu pacientl a efektivity jejich 1é¢ebného rezimu.

@

Obrazek: Expresni analyza miR-122-5p a miR-142-5p v plazmé. Pacienti s rektalnim karcinomem
méli signifikantné snizené hladiny miR-122-5p a miR-142-5p v plazmé v porovndani s kontrolnimi
jedinci. Rok od stanoveni diagnézy (2. odbér, T1) byl pozorovan vyznamny rozdil u sledované skupiny
pacientt, ktefi rok po stanoveni diagnézy nereagovali na lécbu, a kontrolni skupinou jedinct bez
ndadorového onemocnéni.
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MicroRNAs (miR) regulate gene expression in a tissue-specific manner. However, littleis known ... -
about the miR expression changes during the therapy in rectal cancer (RC) patients. Here

the expression levels of miR-122-5p and miR-142-5p were significantly different between

RC patients and controls (p < 0.001). A year after diagnosis, miR expression profiles were [ emmRme [ semammies |
no longer different in patients responding to treatment from those measured in cancer-free .
individuals. On the other hand, patients not responding to therapy maintained low expression
levels in their second sampling. Overexpression of miR-122-5p and miR-142-5pin RC cell lines
inhibited cell growth and survival. This study shows the usefulness of circulating miR-122-5p
and miR-142-5p screening for the assessment of patients' outcomes and the effectiveness
of the treatment schedule.

‘ ‘ sk

Figure: Expression analysis of miR-122-5p and miR-142-5p in plasma. Expression levels of miR-
122-5p and miR-142-5p were significantly lower in plasma from RC patients compared to the plasma
of cancer-free individuals. A year from the diagnosis (2nd sampling, T1), a significant difference was
observed between patients that do not respond a year after diagnosis and cancer-free individuals.

Relative expression of miR-122-5p
Relative expression of miR-142-5p

Cervenad, K., Novosadova, V., Pardini, B., Naccarati, A., Opattova, A., Horak, J., Vodenkova, S., .
Buchler, T.,, Skrobanek, P, Levy, M., Vodi¢ka, P., Vymetalkova, V.: (2021) Analysis of MicroRNA p o
Expression Changes During the Course of Therapy In Rectal Cancer Patients. Frontiers in e W0 T o
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Mutacni analyza gent definujicich adenomy tlustého streva
a koneé¢niku a jejich prechod v adenokarcinom

Mutational analysis of driver genes defines the colorectal adenoma: in situ carcinoma transition

S cilem objasnit genetiku vyvoje kolorektalnich adenoma v kolorektalni karcinom (CRC) jsme stanovovali
mutacéni spektrum v genech CRC (APC, BRAF, EGFR, NRAS, KRAS, PIK3CA, POLE, POLD1, SMAD4,
PTEN, TP53) u 96 adenomd a in situ karcinomt pomoci technikou high-throughput genotyping. Nalezli
jsme vyssi frekvenci patogennich variant v téchto genech. APC, KRAS a TP53 mutacni frekvence byly
nizsi u adenomu nez u karcinomu. Distribuce mutacnich frekvenci byla nasledujici: adenomy s nizkym
stupném dysplazie-adenomy s vysokym stupném dysplazie-karcinom in situ: APC gen 42,9-56,0-
54,5 %; KRAS gen 32,7-32,0-45,5 %; TP53 gen 8,2-20,0-18,2 %. KRAS mutace se vyskytovaly hlavné
s vilozni histologii, APC promotorova metylace byla spjata s variantami v POLE genu. Potvrdili jsme ]
mnohastupnovy postupny model akumulace mutaci v uvedenych genech.
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Obrazek: Distribuce genetickych zmeén detekovanych u adenomt nizkého, vysokého stupné a in situ karcinomu.
Kazdy radek predstavuje jednoho pacienta a kazdy sloupec predstavuje jeden gen. Ruzné typy mutaci jsou
znaceny ruznymi barvami. Sloupcovy graf nahore vykazuje celkovy pocet mutaci v daném genu.

To dissect the genetics in the evolvement of colorectal adenomas into colorectal carcinomas (CRC) we
have analyzed the mutation spectrum of genes involved in CRC (APC, BRAF, EGFR, NRAS, KRAS, PIK3CA,
POLE, POLD1, SMAD4, PTEN, TP53) in 96 adenomas and in situ carcinomas by a high-throughput
genotyping technique. We found a high frequency of pathogenic variants in these genes. The APC,
KRAS and TP53 mutation frequencies were lower in adenomas than in in situ carcinoma samples.
The frequency distribution of mutations was as follows: low-grade adenomas-high-grade adenomas-
in situ carcinoma: APC gene 42.9-56.0-54.5%; KRAS gene 32.7-32.0-45.5%; TP53 gene 8.2-20.0-
18.2%. KRAS mutations occurred mainly in villous histology, APC promoter methylation associated
with POLE genetic variations. There is a multistep model of gradual accumulation of mutations in the
driver genes.

No. of mutations in gene
Low-grade adenoma <) 8 8 3

Figure: The distribution of genetic alterations detected in low-grade, high-grade adenomas, and in situ
carcinomas. Each row represents a patient, and each column represents a gene. Different mutation types are
indicated by different colors. The bar chart on the top shows the total number of the given gene’s mutations
observed in the sample.

| In situ carcinoma ||High-grade adenoma||
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Jungwirth, J., Urbanova, M., Boot, A., Hosek, P, Bendova, P, Siskova, A., Svec, J., Kment, M., Timova, D.,
Summerova, S., Benes, Z., Buchler, T., Kohout, P, Hucl, T., Matéj, R., Vodickova, L., van Wezel, T., Vodicka, P,
Vymetalkova, V.: (2022) Mutational analysis of driver genes defines the colorectal adenoma: in situ
carcinoma transition. Scientific Reports. 12(1): 2570. doi: 10.1038/541598-022-06498-9.
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Nanotoxikologie a molekularni
epidemiologie

Nanotoxicology and Molecular
Epidemiology

Vedouci / Head: RNDr. Pavel Réssner, 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.






Markery oxidace lipidd a zanétu u bronchialnich bunék exponovanych
benzinovym emisim a jejich organickym extraktiim

Markers of lipid oxidation and inflammation in bronchial cells exposed
to complete gasoline emissions and their organic extracts

Studovali jsme markery souvisejici se zanétlivou odpovédi v lidskych bronchidlnich bunkach
a v 3D buné¢ném modelu z lidskych dychacich cest po expozici kompletnim emisim a jejich
organickym extraktim ze dvou typUl benzinovych paliv. Expozice 3D modelu emisim z bézného
benzinu vedla k indukci prozanétlivé odpovédi. Toto zjisténi upozornuje na mozny negativni dopad
pfi vyuzivani bézného benzinu, zatimco odpoved na alternativni palivo s vy$sim obsahem ethanolu
byla relativné slaba.

Obrazek: Porovnani produkce molekul souvisejicich s imunitni odpovédi po expozici kultur MucilAir™
a BEAS-2B kompletnim emisim a jejich organickym extraktim (EOM) z paliv E5 a E20 po dvou
expozicnich éasech. (A) Produkce molekul souvisejicich s imunitni odpovédi po expozici kultur MucilAir™
a BEAS-2B kompletnim emisim z paliv E5 a E20 po dvou expozi¢nich ¢asech (T1 a T5). (B) Porovnani
produkce molekul souvisejicich s imunitni odpovédi po expozici kultur MucilAir™ a BEAS-2B organickym
extraktim z kompletnich emisi z paliv E5 a E20 po dvou expozicnich ¢asech (T1 a T5). Cervend barva
zndzoriiuje narust a zelend pokles hladiny daného markeru poté, co byly porovndny hodnoty mezi
exponovanym vzorkem a kontrolou v daném casovém bodé. ND znaci nedetekovatelnou hodnotu.

We investigated the inflammation-related markers in human bronchial epithelial cells and a 3D
model of the human airways after exposure to complete emissions and extractable organic matter
from these emissions from two gasoline types. Exposure of the 3D model to emissions from
ordinary gasoline induces a pro-inflammatory response. This observation highlights the potential
negative impacts of ordinary gasoline, while the effects of an alternative fuel (with higher ethanol
content) are relatively weak.

Figure: A comparison of production of immune response-relevant molecules by MucilAir™ and BEAS-2B
cells exposed to complete emissions and EOMs from complete emissions from E5 and E20 fuels at time
points T1 and T5. (A) Production of immune response-relevant molecules by MucilAir™ and BEAS-2B cells
exposed to complete emissions from E5 and E20 fuels at time points T1 and T5. (B) Production of immune
response-relevant molecules by MucilAir™ and BEAS-2B cells exposed to EOMs from complete emissions
from E5 and E20 fuels at time points T1 and T5. Red and green colors denote increased and decreased levels
of the respective marker, when compared with the control at the individual time point. ND, not detectable.

Réssner, P, Cervena, T., Vojtisek-Lom, M., Neca, J., Ciganek, M., Vrbova, K., Ambroz, A., Novakova, Z.,
Elzeinova, F, Sima, M., Simova, Z., Holan, V., Beranek, V., Pechout, M., Macoun, D., R&ssnerova, A.,
Topinka, J.: (2021) Markers of lipid oxidation and inflammation in bronchial cells exposed to
complete gasoline emissions and their organic extracts. Chemosphere. 281: 130833.
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Vliv extrahovatelné organické hmoty z emisi benzinu a alternativniho paliva
na bronchialni bunééné modely (BEAS-2B, MucilAir™)

The impact of extractable organic matter from gasoline and alternative fuel emissions
on bronchial cell models (BEAS-2B, MucilAir™)

Znecisténé ovzdusi zplsobené silnicni dopravou ma nepfiznivy dopad na zivotni prostredi a také na lidské zdravi. Ve studii jsme se zaméfili na extrahovatelnou
organickou hmotu z emisi z paliv s rliznym obsahem ethanolu. Mé&fili jsme jejich cytotoxicitu, kvantifikovali jsme produkci mucinu a reaktivnich forem kysliku,
detekovali jsme zlomy DNA a také jsme provedli analyzu exprese vybranych genl po jednodenni a pétidenni expozici lidskych bronchialnich epitelialnich
bunék (BEAS-2B) a 3D bunéc¢nych modeld z lidskych dychacich cest. Nase vysledky naznacuji, ze delsi expozice ma silngjsi vliv na vybrané parametry
cytotoxicity, zatimco vliv na produkci reaktivnich forem kysliku a integritu DNA byl omezeny.

Obrazek: Pocty specificky deregulovanych genti po porovnani pétidenni s jednodenni expozici. Pri porovndani pétidenni a jednodenni expozice bunécného modelu MucilAir™
organické hmoté z emisi paliva E5 nebyly detekovany Zadné deregulované geny; naopak u bunék BEAS-2B doslo po stejné expozici k deregulaci 13 genti. Organickd hmota
z paliva E20 zpusobila deregulaci 5 genti u modelu MucilAir™ a 8 genti u BEAS-2B pri porovnani pétidenni s jednodenni expozici.

human health. We focused on extractable organic matter (EOM) from particulate matter from
fuels with different ethanol content. We performed cytotoxicity evaluation, quantification of mucin
and extracellular reactive oxygen species production, DNA breaks detection, and selected gene
deregulation analysis, after one and five days of exposure of human bronchial epithelial model
(BEAS-2B) and a 3D model of the human airway (MucilAir™). Our data suggest that the longer
exposure had more pronounced effects on the parameters of cytotoxicity and mucin production,
while the impacts on ROS generation and DNA integrity were limited.

E5 BEAS-2B E20 MucilAir Air pollution caused by road traffic has an unfavorable impact on the environment and also on

Figure: In MucilAir™ no significant differences were detected for E5 between 5-day and 1-day exposure, this
EOM caused a differential expression of 13 genes in BEAS-2B cells. The expression of five and eight genes
differed after exposure to E20 EOM in MucilAir™ or BEAS-2B cells, respectively, when the 5-day and 1-day
treatment was compared.

Sima, M., Cervena, T, Elzeinova, F, Ambroz, A., Beranek, V., Vojtisek-Lom, M., Kléma, J., Ciganek, M.,
Rdssner, P (2022) The impact of extractable organic matter from gasoline and alternative
fuel emissions on bronchial cell models (BEAS-2B, MucilAir™). Toxicology in vitro. 80: 105316.
doi: 10.1016/j.tiv.2022.105316. Epub 2022 Jan 21. PMID: 35066112.
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Neurofyziologie sluchu
Auditory Neuroscience

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

Hlavnim ukolem naSeho oddéleni je vyzkum mechanismU audiologickych
poruch, které vyznamné snizuji kvalitu zivota lidi, zejména starnouci populace.
Pouzivame hlavné zvifeci modely poruch, u kterych kombinujeme interdisciplinarni
experimentalni pristupy pokryvajici urovné od in vitro po in vivo. Provadime také
experimentalni studie u lidskych dobrovolnikli 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 out experimental studies in human volunteers using
audiometric methods combined with fMRI measurements.






Obohaceni akustického prostredi v kritickém obdobi postnatalniho vyvoje pozitivné moduluje
schopnosti detekce zvukové pauzy a frekvenéniho rozlisovani u dospélych potkant

Acoustically Enriched Environment during the Critical Period of Postnatal Development
Positively Modulates Gap Detection and Frequency Discrimination Abilities in Adult Rats

Studovali jsme Ucinky vystaveni obohacenému akustickému prostfedi béhem 14. az 28. postnatadlniho dne na sluchovou funkci dospélych potkan(.
Exponovana zvitfata vykazovala vyraznéjsi inhibici ulekové reakce vyvolanou zménou frekvence téonu pozadi nebo pauzou v hluku pozadi. Vysledky ukazaly,
Ze akusticky obohacené prostfedi v kritickém obdobi vyvoje ovliviuje frekvenéni a ¢asové zpracovani zvukovych podnétl ve sluchovém systému a Ze tyto

zmeény pretrvavaji az do dospélosti.

Obrazek: Porovndni PPl ASR vyvolané mezerou v sSumu o ruzném trvani
u obohacenych a kontrolnich zvirat. Porovnani PPl ASR vyvolané mezerou v Sumu
o rtizném trvani u obohacenych a kontrolnich zvirat (prumér + SD). Intenzita Sumu
pozadi 55 dB SPL (a), 65 dB SPL (b) a 75 dB SPL (c). 100 % odpovida amplitudé ASR
bez prepulsu mezerou; mensi hodnoty relativni amplitudy ASR indikuji silnéjsi gap-
PPI. StatisticRy signifikance: (a) *p < 0,05 a **p < 0,01; (b) p = 0:06; (c) p = 0,38, RM
dvoucestnd ANOVA s Bonferroni posttest.

We studied the effects of exposure to an enriched acoustic environment (EAE)
during postnatal days 14 to 28 on the auditory function of adult rats. Exposed
animals exhibited a more pronounced inhibition of the startle response
induced by a change in background tone frequency or a pause in background
noise. The results showed that EAE during the critical period of development
affects the frequency and temporal processing in the auditory system and
that these changes persist into adulthood.

Figure: Characteristics of inferior colliculus neurons in control mice and in mice with
conditionally deleted Isl1 (Isl1CKO) mice. Comparison of the PPl of ASR induced by
gaps of different durations in enriched and control animals (mean # SD) at 55 dB SPL
(a), 65 dB SPL (b), and 75 dB SPL (c) of background BBN; 100% corresponds to the
amplitude of ASR without gap prepulse; smaller values of ASR amplitude ratio indicate
stronger gap-PPI. Statistical significance: (a) *p < 0.05 and **p < 0.01; (b) p = 0.06;
(c) p = 0.38, RM two-way ANOVA with the Bonferroni posttest

Pysanenko, K., Rybalko, N., Bure$, Z., Suta, D., Lindovsky, J., Syka, J.: (2021)
Acoustically Enriched Environment during the Critical Period of Postnatal
Development Positively Modulates Gap Detection and Frequency Discrimination
Abilities in Adult Rats. Neural Plasticity. 6611922.
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ISL1 je nezbytny pro vyvoj sluchovych neuronu a prispiva k formovani tonotopické organizace

ISL1 is necessary for auditory neuron development and contributes toward tonotopic organization
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Bylo zjisténo, Ze transkrip¢ni faktor ISL1 reguluje molekuldarni a bunécné vlastnosti sluchovych
neuronl. U mutantni mysi se selektivni absenci isl1 neurony spiralniho ganglia migruji do centralni
kochley a kochlearni inervace je vyrazné redukovana a narusena. Centralni axony isll mutantl
nemaji topografickou projekci a segregaci v kochlearnim jadre. Nase vysledky ukazuji, ze ISL1
je nezbytny faktor pro vytvofeni sluchovych strukturdlnich a funkénich tonotopickych map.

Obrazek: Charakteristiky neuronti colliculus inferior u kontrolnich mysi a u mysi s podmine¢nou absenci
Isl1 (Isl1CKO). Charakteristika neuronti colliculus inferior u mysi s podminecnou absenci Isl1 (Isl1CKO)
je odlisna od kontrolnich mysi.

It was discovered that the transcription factor ISL1 regulates the molecular and cellular features
of auditory neurons. In the mutant mice with selective absence of Isl1, spiral ganglion neurons
migrate into the central cochlea and the cochlear wiring is profoundly reduced and disrupted. The
central axons of Isl1 mutants lose their topographic projections and segregation at the cochlear
nucleus. Our findings show that ISL1 is one of the obligatory factors required to sculpt auditory
structural and functional tonotopic maps.

Figure: Characteristics of inferior colliculus neurons in control mice and in mice with conditionally
deleted Isl1 (Isl1CKO) mice. Characteristics of inferior colliculus (IC) neurons are affected in conditionally
deleted Isl1 (Isl1CKO) mice.

Filova, I., Pysanenko, K., Tavakoli, M., Vochyanova, S., Dvofakova, M., Bohuslavova, R., Smolik, O.,
Fabriciova, V., Hrabalova, P, Benesova, S., Valihrach, L., Cerny, J., Yamoah, E.N., Syka, J., Fritzsch, B.,
Pavlinkova, G.: (2022) ISL1 is necessary for auditory neuron development and contributes toward
tonotopic organization. Proceedings of the National Academy of Sciences of the United States of
America. 119(37): e22074331109.




Neurochemie
Neurochemistry

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

Oddéleni neurochemie se zabyva studiem molekularnich mechanizmd, které
reguluji funkci glutamatovych receptorll 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.






Farmakologicka modulace NMDA receptort
nesoucich patogenni mutace v membranovych doménach

Pharmacological modulation of NMDA receptors carrying pathogenic mutations in membrane domains

V této studii jsme charakterizovali vliv patogennich mutaci v membranové doméné NMDA receptoru (NMDAR). Zjistili jsme, Ze v pfitomnosti fyziologické
koncentrace Mg?* maji GIuN1-M6411/GIuN2 receptory nizsi afinitu, zatimco GIUN1-A645S/GIUN2 receptory maji vyssi afinitu k memantinu, cozZ je i v souladu
s jeho neuroprotektivnim Ucinkem v hipokampalnich neuronech. Tyto vysledky ukazuji, ze rlizné patogenni mutace ve stejné doméné odlisné ovlivauji
vlastnosti NMDAR. 1. heuNt 3. heluN1

Obrazek: Mutace v M3 doméné podjednotky GluN1 odlisné ovlivruji citlivost NMDA receptorti Mem 122X 2 20 Control 100 M NMDA ' 30t NMIDA
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In this study, we characterized the effect of pathogenic mutations in the membrane domain
of the NMDA receptor (NMDAR). We found that in the presence of physiological Mg?* 25008
concentrations, GIuN1-M6411/GIuN2 receptors have lower affinity, whereas GIuUN1-A645S/ o
GIUN2 receptors have higher affinity for memantine, consistent with its neuroprotective

effect in hippocampal neurons. These results indicate that different pathogenic mutations hGINT-A6455 hGluN1-AB45S
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Figure: Mutations in the M3 domain of GluN1 subunit differentially affect the sensitivity of NMDA
receptors to memantine. (1, 2) Representative whole-cell recordings of primary hippocampal neurons 200pAL
(1) and normalized dose-response curves (2), obtained from experimental data, show a change 5s

in affinity to memantine in WT and mutant receptors. (3) After long-term exposure to high concentrations
of NMDA, memantine significantly reduced excitotoxicity in neurons expressing GIuN1 and GIuNI-M641|
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Patogenni varianta N650K v podjednotce GluN1 reguluje pravdépodobnost
otevieni NMDA receptori a snizuje excitotoxicitu vyvolanou NMDA

The pathogenic N650K variant in the GIuN1 subunit regulates open probability

of NMDA receptors and reduces NMDA-induced excitotoxicity

Nejprve jsme ukazali, Ze patogenni varianta N650K v podjednotce GIuN1 snizuje pravdépodobnost otevieni (P,) receptort GIuUN1-N650K/GIUN2A v porovnani
s divokym typem. Dale jsme pomoci metody NMDA-indukované excitotoxicity-inkubace hipokampalnich neuront exprimujicich bud podjednotku GIluN1,
nebo GIuN1-N650K po dobu 1 h s rdznymi koncentracemi NMDA-zjistili, ze neurony exprimujici variantu GIuN1-N650K maji zvySenou odolnost vici NMDA

stimuldm.

Obrazek: Patogenni varianta N650K v podjednotce GluN1 reguluje pravdépodobnost otevieni NMDA receptorti a sniZuje NMDA indukovanou excitotoxicitu. (A) Strukturni
model domén M1, M2 a M3 v heterotetrameru hGIuN1/hGIuN2A; studovany zbytek je oznacen Cervené. (B) UkaGzRy zaznamu aktivity jednoho kandlu v burice HEK293
exprimujici bud GIuN1/GIuN2A (vievo), nebo GIuN1-N650K/GIuN2A (vpravo) receptory. (C) Reprezentativni snimky fluorescence YFP a Hoechst 33342 v hipokampalnich
neuronech exprimujicich podjednotky GluN1 nebo GIuN1-N650K znacené YFP. (D) Souhrn procenta mrtvych (tj. pyknotickych) neuront exprimujicich uvedené podjednotky

hGIuN1-1a a osetrenych uvedenymi koncentracemi NMDA.
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First, we reveal that pathogenic variant N650K in GIuN1 subunit reduces open
probability (P,) of GIuUN1-N650K/GIuN2A receptors compared to wild-type.
Next, using NMDA-induced excitotoxicity method - treating hippocampal
neurons expressing either GIuUN1 or GIuN1-N650K subunit for 1 h with
various concentrations of NMDA - we found that neurons expressing the
GluN1-N650K variant have increased resistance to NMDA impulse.

Figure: The pathogenic N650K variant in the GluN1 subunit regulates open
probability of NMDA receptors and reduces NMDA-induced excitotoxicity.
(A) Structural model of the M1, M2, and M3 domains in the hGIuUNI/hGIuN2A
heterotetramer; the residue studied here is indicated in red. (B) Single channel activity
recordings in HEK293 cells expressing either GIUN1/GIuN2A (left) or GIUNI-N650K/
GIuN2A (right) receptors (C) Representative images of YFP and Hoechst 33342
fluorescence in hippocampal neurons expressing YFP-tagged GIuN1 or GIuN1-N650K
subunits. (D) Summary of the percentage of dead (i.e., pyknotic) neurons expressing
the indicated hGIluN1-1a subunits and treated with the indicated concentrations of
NMDA.

Kolcheva, M., Ladislav, M., Netolicky, J., Kortus, S., Rehakova, K., Krausova, B.H.,
Hemelikova, K., Misiachna, A., Kadkova, A., Klima, M., Chalupska, D., Horak, M.:
(2023) The pathogenic N650K variant in the GIuN1 subunit regulates the
trafficking, conductance, and pharmacological properties of NMDA receptors.
Neuropharmacology, 1; 222:109297.



Plasticita bunééného jadra
Cell Nucleus Plasticity

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

Oddéleni se zabyva vyzkumem ¢asné embryogeneze savcl a zmeénou plasti-
city bunécného jadra, kterd provazi proces diferenciace a dediferenciace.
Tyto procesy jsou doprovazeny vyraznou zmeénou morfologie jader
i epigenetickou remodelaci chromatinu. Cilem oddéleni je charakterizovat
vliv jednotlivych jadernych komponent a definovat roli subjadernych
organel v tomto procesu. V soucasné dobe se vyzkum oddéleni zaméruje na
mechanismus a roli aktivni demethylace paternalniho genomu po oplozeni.
Dalsim tématem je pak dopad deplece jadernych lamint typu A i B na ¢asny
embryonalni vyvoj.

The department 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 remodeling 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.






Interspecifické ICSI jako metoda hodnoceni poskozeni DNA spermie

Interspecific ICSI for the Assessment of Sperm DNA Damage

Xenogenni ICSI (intracytoplasmaticka injekce spermie) mlze byt vyuZita za ucelem
evaluace poskozeni DNA spermie, které maze mit zasadni vliv na vyvojovy potencial
vygenerovanych embryi. DNA poskozeni ve spermiich, které muUze byt napfiklad
zpUsobeno nevhodnou kryokonzervaci, je za normalnich okolnosti velice tézko
hodnotitelné, a to vzhledem ke kompaktni povaze jadra spermie zplsobené asociaci
DNA se specialnimi bazickymi proteiny (protaminy). Xenogenni remodelace nam dava
moznost relativné jednoduchého hodnoceni kvality DNA spermie.

Obrazek: Zygota obsahujici materndini a paterndlni prvojadro.

Xenogenic ICSI (intracytoplasmic sperm injection) can be used to evaluate the sperm
DNA damage, which can radically influence the developmental potential of generated
embryos. Sperm DNA damage, which can be for example caused by an inappropriate
cryopreservation, is very hard to evaluate due to the compaction of sperm DNA caused
by the association of the DNA with highly basic proteins, the protamines. Xenogenic
remodeling, however, represents a relatively easy sperm DNA evaluation procedure
even when the oocytes are scarce.

Figure: Zygote with the maternal and paternal pronucleus.
Rychtarova, J., Langerova, A., Fulka, H., Loi, P, Benc, M., Fulka, J. Jr.: (2021) Interspecific

ICSI for the Assessment of Sperm DNA Damage: Technology Report. Animals. 11(5):
1250. doi: 10.3390/ani11051250. PMID: 33926086




Jaderné laminy hraji zasadni roli ve vyvoji savcu

Nuclear lamins play a key role in mammalian development

Jaderné laminy jsou klicové jaderné proteiny, kdy minimalné jeden z rodiny téchto
proteinl je detekovatelny v jadfe naprosté vétSiny bunék. Prestoze by se tak mohlo
zdat, ze se jedna o esencidlni geny na bunécné urovni, jejich role pfedevsim ve vyvoji
z(Ostava znacné kontroverzni.

Lamin A/C

Obrazek: Lamin AC v éasnych embryich. Pritomnost laminu AC je typicky spojovana s pokrocilym
stavem diferenciace bunék. Paradoxné je vsak také velmi dobre detekovatelny v savcich zygotach,
které jsou totipotentni.

Nuclear lamins are key nuclear proteins and at least one member of this family of
proteins is detectable in the nucleus of the majority of cells. However, althought this
might indicate that nuclear lamins are encoded by esential genes at the cellular level,
their role especially in development remains highly controversial.

Figure: Lamin AC in early embryos. The presence of lamin AC has been traditionally linked to
an advanced differentiation of cells. However, it is paradoxically also clearly detectable in mouse
zygotes, which are totipotent.

Paul, J.Ch., Fulka, H.: (2022) Nuclear Lamins: Key Proteins for Embryonic Development.
Biology-Basel. 11(2): 198. doi: 10.3390/biology11020198. PMID: 35205065
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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
axonl. Manipulaci extracelularni matrix ovlivhujeme plasticitu nervové
tkané. Na 3D bunécnych 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.
By manipulating the extracellular matrix, we influence the plasticity of neural
tissue. 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.






Role signalni drahy mTOR v regeneraci poranéné michy
prostrednictvim modulace autofagie a imunitni odpovédi

Involvement of mTOR Pathways in Recovery from Spinal Cord Injury
by Modulation of Autophagy and Immune Response

Hodnotili jsme mechanismy plsobeni dvou inhibitord drahy mTOR, rapamycinu a pp242 v akutni fazi poranéni michy u potkand. Nase vysledky ukazaly,
Ze lé¢ba rapamycinem nebo pp242 inhibovala mTOR drahu v poranéné misni tkani, zvysila tok autofagie a modulovala zanétlivou odpovéd. Lé¢ba akutniho
poranéni michy pp242 vsak nevyvolala u¢inngjsi odpoved nez rapamycin. Pfedpokladame, Ze pfinos inhibice mTOR v |é¢bé misniho poranéni je zprostfedkovan
predevsim prostfednictvim mTORC1.

Obrazek: Potlaceni drahy mTOR pomoci rapamycinu nebo pp242 zvysuje autofagii po misnim poranéni. Imunohistochemicka analyza LC3b v misnich fezech potkant
lécenych kontrolnim vehikulem (A), rapamycinem (B) nebo pp242 (C) odhalila vyznamné zvyseni exprese LC3b ve skupindach lécenych rapamycinem i pp242 (D).

MeéFitko: 500 um; snimRy D.1, E.1 a F.1 jsou zvétseni 1:4 odpovidajicich oblasti michy. Sipky ukazuji na priklady bunék obarvenych DAB. Udaje jsou uvedeny jako priumér + SEM;
*p < 0,05, **p<0,01, ***p < 0,001.

We assessed the mechanisms of two mTOR pathway inhibitors, rapamycin
and pp242, which influenced the spinal cord injury (SCI) in rats. We R
showed that treatment with rapamycin or pp242 caused inhibition of B et P = m\
mTOR pathway, increased autophagy and modulate neuroinflammation in A S 3 \
the spinal cord tissue after SCI. Our results suggest that treatment with A r,/ i . ;

pp242 was not more effective than rapamycin. We propose that benefits ; \\ ; .
of mTOR inhibition in SCI treatment are mainly mediated through mTORCI. e | r} B1 / D \
Figure: Suppression of mTOR pathway by rapamycin or pp242 enhances ! l\ T 5 5

autophagy in spinal cord injury. Imnmunohistochemical analysis of LC3b in spinal i e | { A e N ; =)
cord sections from rats treated with vehicle control (A), RAPA (B), or pp242 (C) ARY f A i \ . /
revealed a significant increase in LC3b expression in both RAPA- and pp242- s o :«/ [t ; NG o> ¢ ’
treated groups (D). A S = T
Scalebars: 500 um; D.1, E.1, and F.1images are 1:4 magnifications of corresponding

areas of the spinal cord. Arrows point to examples of DAB-stained cells. Data are
shown as means #+ SEM; * p < 0.05, ** p < 0.01, *** p < 0.001.
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Vargova, |., Machova Urdzikova, L., Karova, K., Smejkalova, B., Sursal, T,
Cimermanova, V., Turnovcova, K., Gandhi, Ch.D., Jhanwar-Uniyal, M., €1
Jendelova, P.: (2021) Involvement of mTOR Pathways in Recovery from
Spinal Cord Injury by Modulation of Autophagy and Immune Response.
Involvement of mTOR Pathways in Recovery from Spinal Cord Injury by
Modulation of Autophagy and Immune Response. Biomedicines. 9(6): 593.
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Perineuronalni sité ovliviuji pamét a uceni po stazeni synapsi

Perineuronal nets affect memory and learning after synapse withdrawal

Existuje hypotéza, ze oka v perineuronalnich sitich (PNS), které obsahuji synapse, mohou fungovat jako pamétové ulozisté a ze zUstavaji stabilni po stazeni
synapsi (SS) zplUsobeném anoxii nebo hibernaci. Zkoumali jsme prostorovou pamét pred a po SS. Stazeni synapsi zpUsobilo pouze mirny deficit paméti,
ktery se nezhorsil rozrusenim PNS. Po stazeni synapsi doSlo k obnoveni paméti pouze u zvifat, u kterych chybély PNS. Vysledky podporuji roli PNS v uceni,

ale ne v ukladani dlouhodobé paméti.

Obrazek: Morrisovo vodni bludisté; uc¢inky odstranéni PNS na pamét pred a po staZeni synapsi zptisobeném stavem podobnym hibernaci (HLS). Chondroitinaza (ChABC)
rozpoustéjici PNS byla aplikovana po pocatecnim tréninku. Vsechny mysi se naucily ulohu najit ostrtivek (A). Hibernovana zvirata vykazovala ¢aste¢nou ztratu paméti, ale ne
na uroven naivnich zvirat (B). Behem faze opétovného uceni (C, D) zvirata ve skupiné HLS se znovu nenaucila ulohu. Hibernovana zvirata lécend ChABC se vsak ucila rychle

(D).

It has been proposed that the cavities in perineuronal nets (PNNs), which contain
synapses, can act as a memory store and that they remain stable after synaptic
withdrawal (SW) caused by anoxia or hibernation. We monitor place memory before
and after SW. Synaptic withdrawal caused only mild memory deficit, which was not
worsened by PNNs disruption. After SW, only animals lacking PNNs showed memory
restoration and relearning. The results support a role for PNNs in learning, but not in
long-term memory storage.

Figure: Morris Water maze; effects of PNNs removal on memory before and after synapse
withdrawal caused by hibernation-like state (HLS). All mice showed normal learning to find
the platform (A). Chondroitinase (ChABC) dissolving PNNs was injected after initial training.
Hibernated animals showed a partial loss of memory, but not to the level of naive animals (B).
During the relearning phase (C, D), animals in the HLS group did not show significant re-learning.
However, animals treated with ChABC and HLS were fast relearners (D).

Ruzicka, J., Dalecka, M., Safrankova, K., Peretti, D., Jendelova, P., Kwok, J.C.F., Fawcet, J.W.:
(2022) Perineuronal nets affect memory and learning after synapse withdrawal.
Translational Psychiatry. 12(1):480. doi: 10.1038/s41398-022-02226-z.

A MWM training B Memory
40+ AhkEkAk o kkkk 20— delta 5 vs. 23d
e
o 30
8 8
= =
22 g
5 5
3 10-
=10+
c I I I 1 T T
Day 1 2 3 4 5 Day 5 23
o MWM re-training D Re-learning
40- 23 vs. 26d *
. .
40 . .
- ° .
8 e 8 Er T 2
] 3 2 304 :‘_
; &z =
? g g ol = &
3 . 9 g .
0 T T 0

1
Day 23 24 25 26

T T T T
Saline ChABC HLS ChABC HLS

® saline e ChABC e HLS e ChABC+HLS



Tkanové inzenyrstvi
Tissue Engineering

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

Oddéleni se zabyva vyvojem a pfipravou tkanovych nahrad a vyhledavanim
moznosti praktického vyuziti vysledkd vyzkumu. Pracovisté vyviji technologii
uvolnovani bioaktivnich latek s vyuzitim rtznych typd nano/mikrovlakennych
nosicl, syntetickych nebo nativnich rdstovych faktort, coz umoznuje fizeny
prisun zivin a lékd pfimo do mista defektu. Vyvijeji se umélé chrupavcité
a kostni nahrady pro klinické vyuziti v ortopedii, nanovlakenné nosice pro
hojeni koznich defektd a incisionalni hernie. Vyvijime in vitro modely riznych
typU tkani pro toxikologické testovani nanocastic a chemickych latek a také
pro testovani ucinku IécCiv pro lécbu osteoporozy.

The department is focused on the development of artificial tissues 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
nano/microfiber 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. We are developing in vitro models of
different tissues for toxicological screening of nanoparticals and chemical
compounds and for the testing of the effects of antiosteoporotic drugs.






Pouziti keramického/biopolymerniho hybridniho implantatu obohaceného o hyperstabilni
fibroblastovy ristovy faktor 2 pro mezitélovou fuzi bederni patere - studie na modelu prasete

Lumbar Interbody Fusion Conducted on a Porcine Model with a Bioresorbable Ceramic/Biopolymer
Hybrid Implant Enriched with Hyperstable Fibroblast Growth Factor 2

Stabilizovany fibroblastovy rlstovy faktor-2 (FGF2-STAB®), s funkénim polo¢asem rozpadu vice nez 20 dni pfi 37 °C, byl pouzit v kombinaci s bioresorbovatelnym
nosi¢em pro mezitélovou fuzi bederni patefe na modelu prasete. Kvalita fuze patefe osetfené nosicem obsahujicim anorganicky hydroxyapatit, trikalciumfosfat
s organickym kolagenem, oxidovanou celulézou a FGF2-STAB®, vykazovala po 16 tydnech lepsi kvalitu v porovnani s kontrolnim defektem osetfenym
autolognim graftem.

Obrazek: Ovéreni biokompatibility keramického nosice in vitro. Ovéreni biokompatibility keramického nosice in vitro: proliferace hMSC byla mérena jako kvantifikace
bunécné DNA (A). Hladina statistické vyznamnosti mezi skupinami je vyznacena nad sloupci (p < 0,05). Bunécna adheze a distribuce na nosici byla vizualizovana pomoci
konfokalni mikroskopie. Nosic z bifazického kalcium fosfatu (BCP) 1. den po nasazeni bunék na nosic (B), bioresorbovatelny hybridni nosic (BHI) v 1. den (C), BCP nosic¢ 14. den
(D), BHI nosic¢ 14. den (E). Bunécna jadra byla obarvena propidium jodidem (Cervena barva), vnitrobunééné membrany obarveny pomoci DiOC6(3) (zelena barva), mérka
200 pum. Zkratky: hMSC, humanni mesenchymalini kmenové buriky; BCP, Cisty keramicky nosi¢; BHI, keramicky nosic s biopolymery a FGF2-STAB®.

Stabilized fibroblast growth factor-2 (FGF2-STAB®) exhibiting a functional half-life at 37 °C for more than 20 days was applied for lumbar fusion in combination
with a bioresorbable scaffold on porcine models. The fusion quality of spines treated with scaffold involving inorganic hydroxyapatite and tricalcium phosphate
along with organic collagen, oxidized cellulose, and FGF2- STAB® showed a significant increase in fusion quality in comparison to the autograft control group
16 weeks post-surgery.

Figure 1: In vitro verification of ceramic implants biocompatibility. In vitro verification A DNA quantification
of ceramic implants biocompatibility: hMSC proliferation was measured using dsDNA 50

quantification (A). Statistical significance is shown by bars above the columns 5 =

(p < 0.05). Visualization of cell adhesion and distribution on scaffolds using a confocal ‘312 i I I
microscope. Biphasic calcium phosphate scaffold (BCP) on day 1 (B), bioresorbable 30 l

hybrid implant (BHI) implant on day 1 (C), BCP implant on day 14 (D), BHI implant on 25

day 14 (E). Cell nuclei were stained using propidium iodide (red color) and intracellular iz

membranes using DiOC6(3) (green color), scale bar 200 um. Abbreviations: hMSC, 10

human mesenchymal stem cells; BCP, pure ceramic implant; BHI, ceramic implant with 5

biopolymers and FGF2-STAB®. 0

dsDNA amount [ng/sample]

Day1 Day7 Day14 Day21

Krticka, M., Planka, L. Vojtova, L., Nekuda, V. Stastny, P, Sedlacek, R.,
Brinek, A., Kavkova, M., Gopfert, E., Hedvicakova, V., Rampichova, M., Kfen, L.,
Liskova, K.lra, D., Dorazilova, J., Suchy, T, Zikmund, T, Kaiser, J., Stary, D,
Faldyna, M., Trunec, M.: (2021) Lumbar Interbody Fusion Conducted on a Porcine
Model with a Bioresorbable Ceramic/Biopolymer Hybrid Implant Enriched with
Hyperstable Fibroblast Growth Factor 2. Biomedicines. 9(7): 733. doi: 10.3390/
biomedicines9070733. PMID: 34202232; PMCID: PMC8301420.




Vliv metody izolace osteoblasti z dospélych potkanti na osteoklastogenezi v ko-kulture

The Effect of Osteoblast Isolation Methods from Adult Rats on Osteoclastogenesis in Co-Cultures

Bunécné ko-kultury predstavuji budoucnost in vitro studii dllezitych pro testovani tkanovych nahrad a vyzkum nemoci. Pfi vyvoji ko-kultury osteoblastd
a osteoklastll byl zkouman vliv metody izolace osteoblastl na tvorbu osteoklastl. Bylo zjisténo, Zze metoda izolace explantatovou kulturou indukuje vznik

vyssiho poctu osteoklastd, s vétsi rozlohou nez metoda explantatové kultury s enzymatickym osetfenim.

Obrazek: (A) Potkani osteoklasty v kokulture s osteoblasty izolované riiznymi metodami. Pocet, rozloha a pocet
jader potkanich osteoklastt (rOCs) v ko-kulture s osteoblasty izolovanymi explantatovou kulturou s enzymatickym
oSetienimnebo explantatovou kulturou. (B) Histochemické barveniko-kultury osteoklastii a osteoblastiiizolovanych
ruznymi metodami. Histochemické barveni ko-kultury osteoklastti a osteoblastti izolovanych explantatovou kulturou
s enzymatickym oSetrenim nebo explantatovou kulturou. Bilé SipRy ukazuji vytvorené osteoklasty. Zvétseni 40x,

meritko 500 um; 100x, meritko 200 um.

Cell co-cultures represent the future of in vitro studies important for testing of tissue substitutes and
research of diseases. During the development of the co-culture of osteoblasts and osteoclasts, the
influence of the osteoblast isolation method on the formation of osteoclasts was investigated. It was
found that the explant culture isolation method induces the formation of a higher number of osteoclasts,
with a larger area than the explant culture with enzymatic pre-treatment method.

Figure: (A) Rat osteoclasts in a co-culture with osteoblasts isolated
with different methods. Number, area, and number of nuclei of A
rat osteoclasts (rOCs) in a co-culture with osteoblasts isolated by

' 8 Number of rOCs Area of rOCs
explant culture with enzymatic pre-treatment or by explant culture. B xoxx 1000 &

(B) Histochemical staining of co-culture of osteoclasts and ’ X !
osteoblasts isolated with different methods. Histochemical staining 60- S

of co-culture of osteoclasts and osteoblasts isolated by explant culture 4 £
with enzymatic pre-treatment or explant culture. White arrows indicate =
formed osteoclasts. Magnification 40x, scale bar 500 um; 100x, scale 20+ 40,000
bar 200 um "
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Vyvojova biologie
Developmental Biology

Vedouci / Head: RNDr. Ondrej 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 signaling
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.






Regulacni draha MEIS-WNT5A fidi vyvoj choroidniho plexu ve ¢tvrté mozkové komore

MEIS-WNTS5A axis regulates development of fourth ventricle choroid plexus

Choroidni plexus (ChP) produkuje mozkomisni tekutinu a tvofi dulezitou LV
mozkovou bariéru a kazdé mozkové dutiné. Epitelialni WNT5A je zodpoveny
za vyvoj ChP ve ctvrté mozkové dutiné. WNT5A, jehoz exprese je fizena
transkrip¢nimi faktory Meis1 a Meis2, ovliviiuje lokalné receptory signalizace
Wnt, ROR1 a ROR2.

Obrazek: Signalizaéni draha Wnt5a v epitelu embryonalniho choroidniho plexu.
Epitelialni exprese Wnt5a, ktera je rizena transkripcnim faktorem Meisl, aktivuje
transmembranové receptory ROR1 a ROR2 a nasledné DVL1 a DVL2.

Wnt5A+

2w, v
.

The choroid plexus (ChP) produces cerebrospinal fluid and forms an essential _
brain barrier. ChP tissues form in each brain ventricle. Epithelial WNT5A
is crucial for determining fourth ventricle (4V) ChP morphogenesis and size

in mouse. WNT5A, which depends on transcription factors Meisl and eis2, o PRl
acts locally to activate non-canonical WNT signaling via ROR1 and ROR2 Fox;1 4
receptors.

Figure: WNT5A signaling in the embryonic ChP epithelium. Epithelial WNT5A, WnESA g
production of which is under direct regulatory control of the transcription co-factor WntSA/Meis'] §»: ;
MEIS1, stimulates in an autocrine manner the transmembrane receptors ROR1 and

ROR?2. Their activation leads to the activation of DVL2 and DVL3. o—> Eﬁellziga?;r;gepithe“um

Kaiser, K., Jang, A., Kompanikova, P.,, Lun-Melody, P., Prochazka, J., Machon, O., ey Eg%fggas;themature

Dani, N., Prochazkova, M., Laurent, B., Gyllborg, D., van Amerongen, R.,

Fame, R.M., Gupta, S., Wu, F, Barker, R.A., Bukova, |., Sedlacek, R., Kozmik, Z., //////////, Eivotialhem, o

Arenas, E., Lehtinen, M.K.: (2021) MEIS-WNT5A axis regulates development ~
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Meis2 Fidi vyvoj kosti v jazylkové oblasti

Meis2 controls skeletal formation in the hyoid region

Popsali jsme zasadni roli transkripéniho faktoru Meis2 pfi ebryondlnim vzniku kosti. Na
prikladu jazylky jsme ukazali, ze mezenchymalni kondenzace a mnozeni chondroblastd
a jejich usporadani do spravného tvaru je fizeno na urovni transkripce faktorem Meis2.

Control W‘ntl_r, eisZ f7/+ Wnti1-Cre2; Meis2f/f |

A ' ‘ Al

Obrazek: Zvysena proliferace bunék Sox9 v zdrodecné chrupavce v mysich Wntl-Cre2; Meis2*~,
(A-C’) Mrazové rezy a orthogonalni projekce jazylky v kontrolach a mutantech Wnt1-Cre2; Meis2/,
(D) Kvantifikace double pozitivnich bunék EdU/SOX9.

We identified Meis2 as a critical transcription factor determining embryonic bone formation.
In the hyoid bone, we showed that mesenchymal condensation, chondroblast proliferation
and their spatial arrangement is driven by transcription factor Meis2.

Figure: Elevated proliferation of SOX9 cells in the cartilage primordium of the hyoid bone in Wnt1-
Cre2; Meis2 71, (A-C’) Frontal frozen sections with orthogonal projections of hyoid regions in controls
and Wntl-Cre2; Meis2 . (D) Quantifications of the percentage of double positive EAU/SOX9 cells
in controls and Wnt1-Cre2; Meis2 7,

EdU SOXS

Fabik, J., Psutkova, V., Machon, O.: (2022) Meis2 controls skeletal formation in the hyoid
region. Frontiers in Cell and Developmental Biology. 28(10): 951063. doi: 10.3389/
fcell.2022.951063
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Servisni skupiny / Service units

Farmakologicka analyza / Pharmacology Analysis Unit

Vedouci / Head: RNDr. Zdenék Zidek, DrSc.

Skupina zajistuje analyzu biologickych vlastnosti nové syntetizovanych nizkomolekularnich latek. Pilotni studie se zaméruji predevsim 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 pficin a ddsledkd
zanétlivych procesl. Kromé biologické ucinnosti jsou dalsimi kritérii pro zarazeni 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

Vedouci / Head: Ing. Stépan Kortus, Ph.D.

Skupina poskytuje servisni sluzby v oboru pokrocilych mikroskopickych technik jak

pracovnikim UEM AV CR, tak externim uzivatellim. Pracovnici skupiny zajistuji zejména e -9 e = : e—

skoleni uzivatell, rutinni servis pristrojl, provoz rezervacniho systému a odborné konzultace.

K dispozici jsou pfistroje od zakladniho fluorescen¢niho mikroskopu po pokrocily
konfokalni systém ¢&i systémy umoznujici vice-fotonovou excitaci. Aktualné je provozovano
7 mikroskopl dostupnych pfimo pres rezervacni systém. Pristup k ostatnim pfistrojdm
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.

nd

The instruments available range from a basic fluorescence microscope to an advanced confocal system and multi-photon excitation systems. There are
currently 7 microscopes in operation, available directly through the booking system. Access to other microscopes is available by prior arrangement with the

specific department.

Piehled sdilenych mikroskopti / Overview of shared microscopes

Olympus FV1200 MPE -
Zeiss LSM 880 Airyscan -
Femtonics FEMTO3D Atlas -
Olympus SpinSR10 -
Olympus FV10i -
Zeiss AxioObserver Z.1 -

Philips Morgagni -

VzpFimeny fluorescencni konfokalni mikroskop s moznosti vice-fotonové excitace.

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

Pokrocily invertovany konfokalni mikroskop s moznosti super-rezolu¢niho snimani.

High-end inverted confocal microscope with option for super-resolution imaging.

Pokrocily vzpfimeny rychly fluorescen¢ni mikroskop s dvou-fotonovou excitaci uréeny pro intravitalni zobrazovani.
High-end fast upright fluorescent microscope with two-photon excitation dedicated for intravital imaging.
Invertovany fluorescenéni mikroskop pro rychlé snimanim pomoci rotujiciho disku. S moznosti super-rezolu¢niho snimani.
Inverted fast fluorescent spinning-disc microscope with option for super-resolution imaging.

Rutinni konfokalni fluorescen¢ni mikroskop s moznosti automatizace snimani.

Routine confocal fluorescent microscope with highly automated imaging options.

Rutinni invertovany fluorescenéni mikroskop pro wide-field zobrazovani.

Routine inverted fluorescent microscope for wide-field imaging.

Transmisni elektronovy mikroskop (TEM)

Transmission electron microscope (TEM).
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Application of 3D tissue models of lung epithelium to study toxic effects of air pollutants and
engineered nanoparticles
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solid cancers

Genome stability in mammalian oocytes and somatic cells

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

Induction of reparative mechanisms after ischemic brain injury using gene therapy

Changes at different levels of the auditory pathway caused by perceptual hearing loss -
comparison of animal and human models
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Study of molecular biological mechanisms associated with the response to treatment of solid
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Transcriptional regulation in mesenchymal condensations during formation of the cranium
Study of changes in neuronal activity in the auditory cortex of mice with tinnitus

NG2-glia proliferation and differentiation following CNS injuries

Gene therapy for regeneration of corticospinal tract in rat

Role of Wnt signalling pathway in differentiation and proliferation on NG2 glia in CNS

Functional and pharmacological properties of GIuN1/GIuN2 and GIuN1/GIuN3 subtypes of NMDA
receptor subtypes

Immunomodulatory and differentiation properties of MSCs in a mouse model of the injured
cornea and retina

Delineating the mechanisms that contribute to neurodegeneration and neuroprotection in
mammalian neurons

Surface-modified nanoparticles in the treatment of serious CNS diseases

Electrophysiological recordings on astrocytes/glial cells by glioelectronic device and identification
of astrocytes functions ex vivo

Alterations of the extracellular matrix in the central nervous system during pathological conditions

Distribution of GABA-B receptor subunits in the mouse auditory pathway under normal and
pathological conditions

Eisosomal binding of Xrnl in regulation of mMRNA metabolism

The effect of novel pharmacological modulators on transport and function of NMDA receptors
Regulation of surface mobility and function of NMDA receptors in mouse neurons
Therapeutic potential of stem cells for the treatment of severe ocular injuries
Understanding the factors critical for successful paternal genome remodelling
The effect of maternal nutrition on the newborn genome methylation

Study of plasticity and secondary reactions in spinal cord injury

Development of neural crest cells in the zebrafish Danio rerio

Development of smart scaffolds for soft tissues

Role of eisosome in stress response regulation

Regeneration of sensory pathways after spinal cord lesion
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Patenty a uzitné vzory / Patents and utility models

2021

Polysubstituované pyrimidiny jako inhibitory tvorby prostaglandinu E2,
zplisob vyroby a pouziti

Polysubstituted pyrimidines inhibiting the formation of prostaglandin E2,
a method of production thereof and use thereof

Zahrani¢ni patent / International patent

Registracni ¢islo / Registration number: EP 3630730, JP6847304,
AU 2018273599

Kontaktni osoba / Contact person: RNDr. Zdenék Zidek, DrSc.
Spolumajitel / Patent co-ownership: UOCHB AV CR

Vynalez se tyka polysubstituovanych pyrimidinC a jejich pouziti jako inhibitor(
produkce prostaglandinu E2.

Polysubstituted pyrimidines inhibiting the formation of prostaglandin E2,
a method of production thereof and use thereof.

Pripravek s obsahem bioapatitu a demineralizované kostni tkané pro
augmentaci kostnich defektl

Preparation containing bioapatite and demineralised bone tissue for
augmentation of bone defects

Uzitny vzor / Utility model

Registracni ¢islo / Registration number: 34826

Kontaktni osoba / Contact person: Ing. Lucie Wolfova, Ph.D.
Spolumajitelé / Patent co-ownership: USMH AV CR, Primecell advanced
therapy a.s.

2022

7-Fenoxytakrin a jeho pouziti
7-Phenoxytacrine and its use

Patent udéleny v CR / Patent awarded in the Czech Republic

Registracni ¢islo / Registration number: 309225

Kontaktni osoba / Contact person: Mgr. Martin Horak, Ph.D.

Spolumajitelé / Patent co-ownership: FN HK, UEM AV CR, NUDZ, FGU AV CR

Reseni poskytuje 7-fenoxy-1,2,3,4-tetrahydroakridin-9-amin pro |é¢bu
nékterych demenci na zakladé dualni aktivity pro inhibici cholinesteras a jako
antagonisty NMDAR.

The invention provides 7-phenoxy-1,2,3,4-tetrahydroacridine-9-amine for
treating certain dementias based on dual cholinesterase inhibiting activity
and as NMDAR antagonists.

Dudlné ucinné derivaty takrinu a jejich pouziti
Dual active tacrine derivatives and their use

Patent udéleny v CR / Patent awarded in the Czech Republic

Registra¢ni ¢islo / Registration number: 309262 (spolumajitelé)

Kontaktni osoba / Contact person: Mgr. Martin Horak, Ph.D.

Spolumajitelé / Patent co-ownership: FN HK, UEM AV CR, NUDZ, FGU AV CR

Predkladané feseni poskytuje nové takrinové derivaty obecného vzorce |, kde
nje 1, 2 nebo 3; R1 je vybrano ze skupiny fenoxy; 1-CH3-fenoxy; 1-OCH3-
fenoxy; 2-OCH3-fenoxy; 3-CH3-fenoxy; 3-Cl-fenoxy; 3-C(CH3)3-fenoxy;
3-C(0)-CH3-fenoxy; 2-CH3,4-CH3-fenoxy; a R2 -H; pficemz pokud je R1
fenoxy, nesmi n byt 2, nebo jejich farmaceuticky pfijatelné soli s alkalickymi
kovy, amoniakem ¢i aminy, nebo jejich adic¢ni soli s kyselinami.



The invention provides novel tacrine derivatives of formula | where nis 1, 2
or 3; R1 is selected from the group consisting of phenoxy; 1-CH3-phenoxy;
1-OCH 3 -phenoxy; 2-OCH 3 -phenoxy; 3-CH3-phenoxy; 3-Cl-phenoxy; 3-C
(CH3)3-phenoxy; 3-C(0O) -CH3 -phenoxy; 2-CH3,4-CH3-phenoxy; and R2 -H;
where if R2 is phenoxy, n must not be 2, or their pharmaceutically acceptable
alkali metal, ammonia or amine salts, or their acid addition salts. These
compounds are effective drugs for treating dementia and neurodegenerative
diseases.

Inkubator bunék
Cell incubator

Uzitny vzor / Utility model

Registracni ¢islo / Registration number: 35913

Kontaktni osoba / Contact person: Ing. Jan Topinka, CSc., DSc.
Spolumajitelé / Patent co-ownership: Leancat, s.r.o.,

doc. MUDr. Jitka Cejkova, Ph.D., Ing. Cestmir Cejka, Ph.D.

Model kozni/stfevni/plicni/jaterni tkané pro toxikologické testovani a sada
pro jeho pfipravu

Skin/Intestinal/Lung/Liver tissue model for toxicological testing and kit
for preparing it

Uzitny vzor / Utility model

Registracni ¢islo / Registration number: 36187, 36189, 36190, 36206
Kontaktni osoba / Contact person: Mgr. Eva Filova, Ph.D.

Spolumajitel / Patent co-ownership: InoCure s.r.o.

Prostiedek pro aplikaci na kdzi s antioxida¢nimi Géinky
Means for application to the skin with antioxidant effects

Uzitny vzor / Utility model

Registracni ¢islo / Registration number: 36370

Kontaktni osoba / Contact person: Mgr. Eva Filova, Ph.D.
Spolumajitelé / Patent co-ownership: Grade Medical, CVUT v Praze,
KAR BioTech s.r.o.

Prostfedek pro aplikaci na kiizi s antimikrobialnimi uc¢inky
Agent for application to the skin with antimicrobial effects

Uzitny vzor / Utility model

Registracni Cislo / Registration number: 36369

Kontaktni osoba / Contact person: Mgr. Eva Filova, Ph.D.
Spolumajitelé / Patent co-ownership: Grade Medical, CVUT v Praze,
KAR BioTech s.r.0.)

Zarizeni a souprava pro pripravu terapeutického pripravku na bazi nosice
osetého bunkami
Device and kit for preparing a therapeutic preparation based on a carrier
seeded with cells

Uzitny vzor / Utility model

Registracni ¢islo / Registration number: 36430

Kontaktni osoba / Contact person: Dr. Yuriy Petrenko, Ph.D.
Spolumajitelé / Patent co-ownership: FGU AV CR, Univerzita Karlova




Vyzkumneé projekty / Research projects

Doba reseni, ¢islo / Duration, Numb Poskytovatel: ~
Ngzeavri?rei:llle Cislo uration umbper oS I%,(rg‘\,[;adeer AZV CR/ CH RC
2018-2021, NV18-05-003796

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

2018-2022, NV18-03-00199

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

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

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

2020-2023, NU20-08-00296
Dudlné 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 zpldsobenych starnutim
Novel diagnostic methods in examination of age related changes of the auditory system

2021-2024, NU21-03-00145
Homeostaza telomér jako potencialni biomarker rizika, prognézy a progrese u gynekologickych nadord
Telomere homeostasis as potential biomerker of risk, prognosis and progression in gyneacologic tumours

2021-2024, NU21-07-00247

Vyuziti konceptu tekuté biopsie pro charakterizaci mikroRNA a onkogenni KRAS mutace pro stanoveni v€asné diagnozy a zhodnoceni rizika vzniku
karcinomu pankreatu

Concept of liquid biopsy in mapping of microRNA and oncogenicKRAS mutations for early diagnosis and risk assessment of pancreatic cancer

2021-2024, NU21-03-00506
Vyznam mutacniho spektra nadorovych bunék ve vyvoji kolorektalniho karcinomu
Tumor cell and mutational landscape in colorectal cancer development




Doba feseni, islo / Duration, Numb Poskytovatel: ~
Nazev/Title *hovider. AZV CR/ CHRC
2021-2024, NU21-08-00286

Monitorace biomarkerd séra u pacientll s akutnim poranénim michy
Monitoring of serum biomarkers in patients with acute spinal cord injury

2022-2025, NU22J-03-00028
Vyvoj genomové nestability a naruseni integrity telomer u kolorektalniho karcinomu
Evolution of genomic instability and disruption of telomere integrity in colorectal cancer

2022-2025, NU22J-03-00033
Vyznam mitochondrialni DNA u nador( tlustého stfeva a konec¢niku
Significance of mitochondrial DNA in colorectal cancer

2022-2025, NU22-08-00124
Modelovani toku v intrakranialnich cévach ve vztahu ke zménam endotelu a rozvoji intrakranialnich aneuryzmat
Blood flow modelling in intracranial vessels in relationship to endothelium changes and development of intracranial aneurysms

Doba reseni, cislo / Duration, Number Poskytovatel: ~
Nazev / Title Provider: GA C R / CS F
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

2018-2022, 18-06548Y
Mechanismy bunécné odpovédi 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

2018-2021, 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

2018-2021, 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




Doba Feseni, €islo / Duration, Numb Poskytovatel: ~
Nazev/Title oviger. GA CR / CSF

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

2019-2021, 19-03016S
Naruseni interneuronl a glie jako spole¢ny patofyziologicky mechanismus u heuristickych animalnich modell schizofrenie rlizného 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, 19-08241S
Zmeny ve sluchové kife u pacientlt s jednostrannou hluchotou
Changes in the auditory cortex in patients with single sided deafness

2019-2022, 19-09283S
Dysfunkce GABAB receptort a patofyziologie tinnitu
GABAB receptor dysfunction and the pathophysiology of tinnitus

2019-2022, 19-04052S
Funkce specifickych membranovych mikrodomén v homeostaze lipid{
Function of specific membrane microdomains in lipid homeostasis

2019-2022, 19-10365S
Modelovani perineurdlnich siti a gliove jizvy v |é¢bé misniho poranéni
Tuning perineuronal nets and glial scar as a treatment strategy for spinal cord injury

2019-2022, 19-10543S
Zmeény DNA reparacniho systému souvisejici s odpoveédi na Iécbu ovarialniho karcinomu
Changes in DNA repair system associated with therapy outcome of ovarian carcinoma

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 receptor( a cholinergni stimulace
Novel neuroprotective compounds based on NMDA receptor antagonism and cholinergic stimulation




Doba reseni, ¢islo / Duration, Number Poskytovatel:
Nazev / Title Provider:

GA CR/ CSF

2020-2022, 20-05942S
Role horizontalniho transferu mitochondrii v tvorbé nador mozku
Role of horizontal transfer of mitochondria in brain tumour formation

2020-2022, 20-04987S
Uloha eisosomu v regulaci stresové odpovédi
Role of eisosome in stress response regulation

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

2020-2023, 20-12420S
Studium mechanizm regulujicich specifické podtypy NMDA receptorl v savcich neuronech
Delineating the mechanisms that regulate specific NMDA receptor subtypes in mammalian neurones

2020-2023, 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

2020-2023, 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

2021-2023, 21-27902S
Homeostaza telomer od kolorektalniho adenomu po metastaticky nador
Telomere homeostasis from colorectal adenoma to metastatic cancer

2021-2023, 21-04420S
Ochranné povlaky proti rozpousteéni/rozpadu svetlo-konvertujicich nanocastic na bazi lanthanidd v biologickych médiich
Protective coatings against dissolution/disintegration of upcorventing lanthanide-based nanoparticles in biological media

2021-2023, 21-24674S

Role signalizace Wnt/B-katenin v neurogenezi a gliogenezi vyvolané ischemickym poskozenim mozku - analyza na urovni jednotlivych bunék
Involvement of Wnt/B-catenin signaling in neurogenesis and gliogenesis following brain ischemic injury — analysis at the single cell level

2021-2023, 21-17085S
Uloha GABAB-asociovanych KCTD16 proteindl v senzorickém nervovém systému
The role of GABAB receptor-associated KCTD16 proteins in the sensory nervous system




Doba reseni, ¢islo / Duration, Number Poskytovatel:
Nazev / Title Provider:

GA CR/ CSF

2021-2023, 21-17720S
Vliv nanocastic kovl na vlastnosti a funkce kmenovych bunék: studie in vitro a in vivo
The impact of metal nanoparticles on properties and functions of stem cells: an in vitro and in vivo study

2021-2024, 21-42225L
Genomicka stabilita v sav¢ich oocytech a somatickych bunkach
Genome stability in mammalian oocytes and somatic cells

2021-2025, 21-04607X
Horizontalni pfenos mitochondrii v biologii rakoviny
Horizontal transfer of mitochondria in cancer biology

2022-2024, 22-24384S
Koncept racionalné navrzenych sloucenin pro Alzheimerovu chorobu s trojim mechanismem ucinku
The concept of rationally designed triple agents against Alzheimer's disease

2022-2024, 22-31457S
Metabolické reprogramovani mezenchymalnich stromalnich bunék pro aplikace v regenerativni medicine
Metabolic reprogramming of mesenchymal stromal cells for regenerative medicine applications

2022-2024, 22-05942S
Neinvazivni detekce cirkulujicich mRNA marker( u onemocnéni tlustého stfeva a konecniku
Non-invasive detection of circulating mRNA markers in diseases of the colon and rectum

2022-2024, 22-12483S
Polymerni lécCiva cilici na kmenové bunky glioblastomu a jejich metabolismus
Polymer-based drug delivery vectors targeting stemness and metabolism of glioblastoma cells

2022-2024, 22-10660S
Role transkrip¢nich faktord Meis béhem kondenzace mezenchymu pfi vyvoji lebky
The role of Meis transcription factors in mesenchymal condensations during formation of the cranium

2022-2024, 22-10279S
Vliv redlné expozice znecisténému ovzdusi na lidské plicni a ¢ichové buriky kultivované v podminkach ,air-liquid interface*
The impact of real-world ambient air pollution exposure on human lung and olfactory cells grown at the air-liquid interface




Doba reseni, ¢islo / Duration, Number Poskytovatel: ~
Nazev / Title Provider: GA C R / CS F
2022-2024, 22-08358S

Zmeény transkriptomu a integrita genomu u osob akutné a chronicky exponovanych nanocasticim
Transcriptome changes and genome integrity in human subjects acutely and chronically exposed to nanoparticles

2022-2025, 22-02610K
Molekularni a funkeni analyza vlivu jadérka na 3D organizaci genomu béhem ¢asného embryonalniho vyvoje
Molecular and functional analysis of the nucleolus in 3D genome organization during early embryo development

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

Nazev / Title Provider:

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 lidskeé 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

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 krytl ran a jejich ovéfeni pro pouziti pfedevsim ve zdravotnictvi
New methods of preparing highly sophisticated wound dressings optimisation and validation for use primarily in healthcare

2021-2023, CZ.01.1.02/0.0/0.0/20_321/0025145, OP PIK / OPEIC

Lécivy pfipravek na bazi humannich alogennich kmenovych bunék izolovanych z pupecniku a biomaterial ziskany zpracovanim mezibunécné hmoty
pupecniku pro aplikace v tkanovém inzenyrstvi a regenerativni medicine

Advanced therapy medicinal product based on umbilical cord-derived allogenic mesenchymal stem cells and biomaterial derived from umbilical cord
extracellular matrix for applications in regenerative medicine and tissue engineering




Doba Feseni, €islo / Duration, Numb Poskytovatel: -
Nazev/Title rovider. MSMT [ MEYS

2017-2023,CZ.02.1.01/0.0/0.0/15_003/0000419, OP VVV / Operational Programme Research, Development and Education
Centrum rekonstrukénich neurovéd
Centre of Reconstructive Neuroscience

2018-2023,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

2019-2022, LTAUSA18110

Selekce diagnostickych ukazatelt dlouhodobého ucinku multifunkénich peptidd pasobicich 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

2020-2023, 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

2020-2023, 8F20008, Spole¢né programovani neurodegenerativni onemocnéni / Joint Programming Neurodegenerative Diseases (JPND)
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

2020-2023, 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 véetnée vokalizaci v inhibi¢nich okruzich centralniho sluchového systému u mysich modelt autismu a rliznych
typu

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

2020-2022, LM2018133
Cesky narodni uzel Evropské infrastruktury pro transla¢ni medicinu
Czech National Node of European Infrastructure in Translational Medicine

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




Doba reseni, ¢islo / Duration, Number Poskytovatel: —
Nazev / Title Provider: M S MT / M EYS
2020-2022,CZ.02.1.01/0.0/0.0/18_046/0015586, OP VVV / Operational Programme Research, Development and Education

Modernizace a upgrade VVI Nanomateridly a nanotechnologie pro ochranu Zivotniho prostfedi a udrzitelnou budoucnost
Modernization and upgrade of larfe research infrastructure "Nanomaterials and nanotechnologies for protection of the environment and sustainable future

2022-2025, LX22NP0O5107, Narodni program obnovy - EXCELES
Narodni Ustav pro neurologicky vyzkum
National neurology research institute

2022-2025, LX22NP0O05102, Narodni program obnovy - EXCELES
Narodni Ustav pro vyzkum rakoviny
National institute for cancer research

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

Nazev / Title Provider: TA C R / TA C R
2020-2024, FW01010662

Systémy fizeného dodavani léciv pro lécbu osteoporotickych defekt(

Drug delivery systems for treatment of osteoporotic fractures

2020-2024, TO0100078
Pokrocily vyvoj [é¢iv na Alzheimerovu nemoc
Targeted and Improved Alzheimer's Disease Drug Development




Doba reseni, Cislo, poskytovatel / Duration, Number, Provider Poskytovatel: .
Nazev / Title Provider: OStatr“ / Others

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-2018/824007, 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

2022-2023, P172 - SC-SENSOR, IRP - International Foundation for Research in Paraplegia
Rekonstrukce misni senzorni drahy
Reconstruction of the SC sensory pathway

2022-2024, P186, IRP - International Foundation for Research in Paraplegia
Hyperactive PI3 Kinase and activated integrin for corticospinal regeneration




Prof. RNDr. Viadimir Holéﬁ, DrSc.
Granatovy imunoglobulin, Ceska imunologicka spole¢nost z.s.
Garnet Immunoglobulin Award, Czech Immunological Society

Mgr. Klara €ervena, RNDr. Soha Vodenkova, Ph.D.,

MUDr. Pavel Vodicka, CSc., DSc., Ing. Veronika Vymetalkova, Ph.D.
Cena Akademie véd Ceské republiky za mimofadny vysledek
vyzkumu, experimentalniho vyvoje a inovaci, Akademie véd CR

The Award of the CAS for outstanding results of great scientific
significance, Czech Academy of Sciences

Ocenéni / Awards

MUDr. Josef Horak

Cena za nejlepsi posterovou prezentaci, American Journal of
Physiology - Cell Physiology

Best Poster Awards, American Journal of Physiology - Cell Physiology

Ing. Veronika Vymetalkova, Ph.D.

Cena ministra zdravotnictvi za zdravotnicky vyzkum a vyvoj,
Ministerstvo zdravotnictvi CR

Minister's Prize for Medical Research and Development, Ministry
of Health of the Czech Republic

RNDr. Sona Vodenkova, Ph.D.

Ocenéni pro talentované mladé védce Early Career Award 2022
Early Career Award 2022, European Environmental Mutagenesis
and Genomics Society

Mgr. Tereza Cervena

Cena za nejlepsi posterovou prezentaci, MDPI Antioxidants Journal /
European Academy for Molecular Hydrogen Research in Biomedicine
Best Poster Awards, MDPI Antioxidants Journal / European Academy
for Molecular Hydrogen Research in Biomedicine

MUDr. Radim Sram, DrSc.

Cestna cena za komunikaci zmény klimatu (in memoriam), U¢ena
spolecnost Ceské republiky a Informacni centrum OSN

Honorary Climate Communication Prize (in memoriam), Learned
Society of the Czech Republic and the UN Information Centre Prague
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Konference a seminare / Conferences and seminars

Biocev - Regeneration I.

V zafi 2021 UEM AV CR ve spolupraci s vyzkumnym centrem BIOCEV usporadal
jednodenni workshop regenerativni mediciny BIOCEV Regeneration I. Akce se
konala v konferen¢nim sale vyzkumného centra BIOCEV za Ucasti zahrani¢nich
hostl. Pozvani pfijali prof. James Fawcett z University of Cambridge, Jessica
CF Kwok z University of Leeds, prof. Leonora Buzanska z Mossakowski
Medical Research Institute, PAS a prof. Andras Dinnyés z BioTalentum LTD,
ktery se akce zu¢astnil vzdalené prostfednictvim online prezentace. Uvodniho
slova se ujali feditelka UEM AV CR Miroslava Andérova a prof. Pavel Martasek,
feditel centra BIOCEV. Poté jiz nasledovaly jednotlivé prezentace hostl
zamérené na vyzkum kmenovych bunék, biomaterialt a na jednotlivé aspekty
regenerativni mediciny. Celkem se workshopu zucastnilo 50 posluchact
z fad Ph.D. studentd a zaméstnancd AV CR a vyzkumného centra BIOCEV.
Akce byla organizovana védeckymi pracovniky a studenty detasovaného
pracovisté UEM AV CR v centru BIOCEV a uskutecnila se za finanéni podpory
Mezinarodniho Visegradského fondu a projektu Neurorecon.

Astrotech Workshop

Ve dnech 5.-8. 10. 2021 UEM AV CR pofadal prvni mezinarodni védecky
workshop Astrotech zaméfeny na vyzkum gliovych bunék. Ctyidenni
workshop byl rozdélen na teoretickou a praktickou ¢ast. Prvni den workshopu
byl vénovan odbornym sdélenim. Uvodniho slova se ujala feditelka UEM AV
CR Miroslava Andérova spolu s koordinatory projektu Valentinou Benfenati
a Lucem Maiolo z italské Narodni rady pro vyzkum v Bologni. Mezi fecniky
dale vystoupili zahrani¢ni ucastnici workshopu z fad Ph.D. studentd, ktefi
predstavili své vyzkumné projekty a své domovské instituce. V ramci
odpoledniho programu pak vystoupili védci z UEM AV CR s prednaskami
o vyzkumu gliovych bunék a pouzivanych laboratornich metodach. Zbyvajici
dny byly vénovany praktickym ukazkam v laboratofich Oddéleni buneéc¢né

Biocev - Regeneration .

In September 2021 the IEM CAS and the BIOCEV Research Center organised
a one-day regenerative medicine workshop, BIOCEV Regeneration I.
The event was held in the BIOCEV Research Centre's conference hall
with the participation of foreign guests. The following speakers accepted
the invitation - Prof. James Fawcett (University of Cambridge), Jessica CF
Kwok (University of Leeds), Prof. Leonora Buzanska (Mossakowski Medical
Research Institute PAS) and Prof. Andras Dinnyés (BioTalentum LTD), who
participated remotely via an online presentation. Miroslava Andérova
(Director of the IEM CAS) and Prof. Pavel Martasek (Director of the BIOCEV
Centre), made the opening speech. This was followed by individual guests'
presentations focused on stem cell research, biomaterials and specific
aspects of regenerative medicine. In total, 50 participants, from PhD
students and employees of the CAS and the BIOCEV Research Centre,
attended the workshop. The event was organised by scientists and students
of the detached department of the IEM CAS in Biocev and was supported
by the International Visegrad Fund and the Neurorecon project.

Astrotech Workshop

On October 5 - 8, 2021, the IEM CAS organised the first international
scientific Astrotech Workshop, focused on glial cell research. The four-
day workshop was divided into theoretical and practical sections. The first
day of the workshop was dedicated to presentations. Miroslava Andérova,
Director of the IEM CAS, and the project coordinators Valentina Benfenati
and Luca Maiolo from the Italian National Research Council (Cnr-Isof) in
Bologna gave the opening speech. Other speakers included foreign PhD
students who presented their research projects and institutions. In the
afternoon program, scientists from the IEM CAS gave lectures on glial
cell research and the laboratory methods used. The remaining days were
devoted to practical demonstrations in the laboratories of the Dept. of



neurofyziologie, Oddéleni neurochemie a Oddéleni neurofyziologie sluchu.

Dalsi workshopy jiz probéhnou na ptdé partnerskych instituci, zapojenych do

tohoto unikatniho vyzkumného projektu.

T el

mm --'l"l

Konference - Geneticka toxikologie
a prevence rakoviny 2022

Ve dnech 2.-5. 5. 2022 uspofadal UEM AV CR ve spolupraci s Ceskou
a slovenskou spole¢nosti pro mutagenezi zevnim prostfedim a Bezpecnostné
technologickym klastrem z.s. ¢tyfdenni konferenci Geneticka toxikologie
a prevence rakoviny 2022. Akce se konala v prostorach Univerzitniho centra
Masarykovy univerzity v Telci.

Cellular Neurophysiology, Dept. of Neurochemistry and Dept. of Auditory
Neuroscience. Further workshops will take place at the partner institutions

involved in this unique research project.

Genetic Toxicology and Cancer Prevention
Conference 2022

OnMay 2 - 5, 2022, the IEM CAS organised the four-day “Genetic Toxicology
and Cancer Prevention Conference 2022” in cooperation with the Czech-
Slovak Society for Mutagenesis and the Safety Technology Cluster, z.s. The
event took place at the University Centre of Masaryk University in Telc.
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Za UEM AV CR vystoupili na konferenci védci z Oddéleni genetické toxikologie
a epigenetiky, Oddeleni nanotoxikologie a molekularni epidemiologie
a Oddéleni molekularni biologie nadord. V ramci jednotlivych pfednaskovych
blokd byly prezentovany vysledky vyzkumu a novinky v oblasti vyzkumu
rakoviny, genetické toxikologie, cytogenetiky, epidemiologie, nanotoxikologie
a nanomediciny. Zavérec¢na diskuze byla vénovana biologickym dopadim
environmentalniho znecisténi a molekularné-epidemiologickych studii.

TUBE Midterm - Workshop & ADAIR General
Assembly Meeting

Ve dnech 30. 5. - 1. 6. 2022 UEM AV CR ve spolupraci se SSC AV CR
organizoval mezinarodni workshop evropskych projektd TUBE a ADAIR,
zabyvajici se vyzkumem vlivu znecisténého ovzdusi, zejména motorovych
emisi, navznik a rozvoj neurodegenerativnich onemocnéni. V ramci workshopu
vystoupili kromé védcl z UEM AV CR také zastupci partnerskych instituci.
Hlavnim Fesitelem a koordinatorem obou projektl je Univerzity of Eastern
Finland v Kuopiu.

Auditory Neuroscience Methods

UEM AV CR hostil mezinarodni kurz Auditory Neuroscience Methods 2022
(2.-3. cervna), ktery je zaméfen na vyzkumné metody ve sluchovych
neuroveédach. Kurz je poradan jiz 10. rokem pro americké studenty z University
of Connecticut ve Farmingtonu, s vyjimkou dvou poslednich covidovych
let, v ramci meésicni letni Skoly neurobiologie sluchu, kterou organizuje
University of Salamanca ve Spanélsku. UEM AV CR nabizi bohaté metodické
vybaveni i zkuSené lektory. V ramci vyuky se studenti seznamili se Sirokou
paletou morfologickych, elektrofyziologickych a behavioralnich metod,
pouzivanych ve vyzkumu sluchu. Kromé 14 americkych studentl se kurzu
zUcastnilo také 6 doktorandl z evropskych univerzit. Jejich ucast na letni
Skole v Salamance financuje sit evropskych neurovédnich 3kol (Network
of European Neuroscience Schools - NENS). Sv{j dvoudenni pobyt v Praze
studenti zakoncili prohlidkou metropole.

Speakers at the conference included scientists from the Department
of Genetic Toxicology and Epigenetics, the Department of Nanotoxicology and
Molecular Epidemiology, and the Department of Molecular Biology of Cancer
of the IEM CAS. The conference aimed to present the latest research results
and new developments in cancer research, genetic toxicology, cytogenetics,
epidemiology, nanotoxicology and nanomedicine. The meeting also included
an expert discussion about the biological impact of environmental pollution
and molecular epidemiological studies.

TUBE Midterm - Workshop & ADAIR General
Assembly Meeting

On May 30 - June 1, 2022, the IEM CAS, in cooperation with the Centre
of Administration and Operations of the CAS, organised an international
workshop of the European projects TUBE and ADAIR, which investigate the
impact of air pollution, especially motor vehicle emissions, on the development
of neurodegenerative diseases. In addition to scientists from the IEM CAS,
the workshop also included speakers from partner institutions. The main
investigator and coordinator of both projects is the University of Eastern
Finland in Kuopio.

Auditory Neuroscience Methods

The IEM CAS hosted the traditional international summer course - Auditory
Neuroscience Methods 2022 (June 2 and 3), which focuses on auditory
neuroscience research methods. For the 10" year (except for the last two
years due to Covid-19), the course was organised for American students
from the University of Connecticut in Farmington as part of the month-long
summer school program Auditory Neurobiology, organised by the University
of Salamanca in Spain. The IEM CAS offers a wide range of methodological
facilities for training and experienced mentors. Students were introduced to
various morphological, electrophysiological and behavioural methods used
in hearing research. Fourteen American students were joined by six PhD
students from European universities, whose participation in the Salamanca
summer school was funded by the Network of European Neuroscience
Schools (NENS). The students finished their two-day stay in Prague with
a weekend tour of the capital city.



Biocev - Regeneration Il.

Dne 7. ¢ervna 2022 UEM AV CR ve spolupraci s vyzkumnym centrem BIOCEV
usporadal v poradi jiz druhy odborny workshop regenerativni mediciny
- BIOCEV Regeneration Il. O své znalosti a zkuSenosti v oblasti biologie
kmenovych bunék, 3D organoidnich kultur, in vitro modelovani, tkanového
inzenyrstvi a regenerativni mediciny se podelilo 16 ¢eskych i zahrani¢nich
védcu, ktefi zastupovali rizné vyzkumné, akademické a komercni instituce
z Ceské republiky, Polska, Madarska a Slovenska. Akce se tésila velkému
zajmu odborné verejnosti. Celkem se workshopu osobné ¢i online zucastnilo
vice nez 80 ucastnikd. Workshop obsahoval 4 sekce, které moderovali védci
UEM AV CR - Dr. Yuriy Petrenko, Dr. Natalia Romanyuk a Dr. Olena Rohulska.

Biocev - Regeneration II.

On June 7, 2022, the IEM CAS in cooperation with the BIOCEV Research
Centre, organised a second scientific workshop on regenerative medicine -
BIOCEV Regeneration Il. Sixteen Czech and foreign scientists representing
various research, academic and commercial institutions from the Czech
Republic, Poland, Hungary and Slovakia shared their knowledge and
experience in stem cell biology, 3D organoid cultures, in vitro modelling,
tissue engineering and regenerative medicine. The event enjoyed great
interest from young scientists. In total, more than 80 participants attended
the workshop in person or online. The workshop included four sessions
moderated by scientists of the IEM CAS - Dr. Yuriy Petrenko, Dr. Natalia
Romanyuk and Dr. Olena Rohulska.
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Neurorecon Minisymposium

Ve dnech 21.-22. zafi 2022 UEM AV CR organizoval Neurorecon Mini-
symposium, na kterémvystoupila fada vyznamnych zahrani¢nich neurovédcu
z University of Cambridge, King's College London, University of Leeds,
Ludwig-Maximilians-Universitat Minchen, Charité - Universitatsmedizin
Berlin, Netherlands Institute for Neuroscience a German Center for
Neurodegenerative Diseases. Mezi Fecniky vystoupili také doktorandi
a postdoci z Oddeleni regenerace nervové tkane. Cilem minisymposia bylo
nabidnout moznost spolecného setkani jednotlivych veédeckych tym,
sdilet vysledky dosavadnich vyzkumd a hledat nové potencialni moznosti
spoluprace.

Vyrocni ustavni konference

Dne 19. 12. 2022 uspofadal UEM AV CR tradi¢ni Ustavni konferenci,
v ramci které vystoupili zastupci vybranych oddeéleni a predstavili uspésné
vyzkumné projekty, publikace a dalsi uspéchy. Jednalo se o Oddéleni
neurochemie, Oddéleni vyvojové biologie a Oddéleni plasticity bunécného
jadra. Na zavér konference vystoupil také vedouci Oddéleni genetické
toxikologie a epigenetiky Jan Topinka a prezentoval vysledky mezinarodniho
projektu HAIE, ktery skoncil k 31. 12. 2022.

Ustavni seminare

Ustav pofada pravidelné odborné seminafe ur¢ené zejména Ph.D. studentdm
a postdoktorandtim z UEM AV CR. Akce je vefejna a umoznuje ucast zajemcl
z fad odborné i laické vefejnosti. Cilem seminarl je vytvofit platformu pro
akademickou diskusi nad nejnovejsimi vyzkumnymi projekty. Seminafe se
konaji kazdy prvni ¢tvrtek v mésici v Tyrkysové poslucharné UEM AV CR.

Neurorecon Minisymposium

On September 21 - 22, 2022, the IEM CAS organised a Neurorecon
Minisymposium, featuring a number of renowned foreign neuroscientists
from the University of Cambridge, King's College London, University of Leeds,
Ludwig-Maximilians-Universitat Munchen, Charité - Universitatsmedizin
Berlin, Netherlands Institute for Neuroscience and the German Center for
Neurodegenerative Diseases. |IEM CAS was represented by PhD students
and postdocs from the Department of Neuroregeneration. The aim of the
Minisymposium was to offer the opportunity for a joint meeting of various
scientific teams, to share the latest research results and to explore potential
new opportunities for collaboration.

Annual Institutional Conference

On December 19, 2022, the IEM CAS organized the traditional Institutional
Conference, during which representatives of selected departments presented
successful research projects, publications and other achievements.
These included the Department of Neurochemistry, the Department
of Developmental Biology and the Department of Cell Nucleus Plasticity.
At the end of the conference, Jan Topinka, Head of the Department of Genetic
Toxicology and Epigenetics, also spoke and presented the results of the
international HAIE project, which ended on 31 December 2022.

Institutional Seminar Series

The Institute organises regular scientific seminars for PhD students and
postdocs from IEM CAS. These events are open to the public. The seminars
aim to create a platform for academic discussion on the latest research
projects. They take place on the first Thursday of the month in the Turquoise
Auditorium of the IEM CAS.



Kromé védeckych a vyzkumnych aktivit se UEM AV CR aktivné vénuje
také komunikaci a popularizaci védy, zahrnujici veSkeré aktivity vedouci
k rozSifovani obecného povédomi o védé a vyzkumu, jejich metodikach,
uspésich apod. Cilem popularizace je poskytnout zakladni informace Siroké
vefejnosti a zaroven vzbudit zajem o védecké a pfirodovédné obory.

L’JEM AV CR se kazdoro¢né Gcastni nejvyznamnéjsich populariza¢nich akci
v CR, mezi které patfi:

Tyden mozku

je festival nejnovéjsich objevl a trendd ve vyzkumu mozku a neurovédach,
ktery je soucasti Brain Awareness Week - celosvétové kampané na zvyseni
povédomi vefejnosti o Uspésich a pfinosech vyzkumu mozku. Tradici Tydne
mozku v Ceské republice inicioval a zalozil cesky neurovédec prof. Josef Syka
v roce 1998.

V roce 2021 se festival Tyden mozku poprvé za svou dlouholetou historii
uskutecnil pouze online z dlvodu nepfiznivé pandemické situace. Tradi¢né
oblibené a hojné navstévované predndsky i doprovodny program byly
vefejnosti dostupné prostfednictvim online pfenosl na Youtube a Facebooku.
Za UEM AV CR vystoupil neurovédec a zakladatel festivalu prof. MUDr. Josef
Syka, DrSc. s uvodni pfednaskou na téma Sluch, poruchy sluchu a sluchové
neuroprotézy a dale doc. MUDr. Lydia Vargova, Ph.D. s pfednaskou Neurony
a glie - jejich vztah, interakce a komunikace.

O rok pozdéji (2022) byla situace o néco piiznivéjsi a nabidla vefejnosti ¢ast
programu také v prezencni formeé. Hlavni program festivalu tvofilo dvanact
populariza¢nich pfednasek ceskych odbornik( teoretickych i klinickych
neuroved. Mezi nimi jiz tradi¢né vystoupil také prof. MUDr. Josef Syka, DrSc.
s prednaskou Sluch, fe¢ a mozek a dale doc. RNDr. Pavla Jendelova, Ph.D.
s pfispévkem Mezibuné&na hmota v mozku - k ¢emu je dobra?

Popularizace védy

Popularization of Science

In addition to scientific and research activities, the IEM CAS actively
popularises science. This includes all activities leading to the dissemination
of general awareness of science and research, including its methodologies
and achievements. Popularisation aims to provide information to the general
public, and to raise interest in the scientific and natural sciences among the
younger generation.

IEM CAS participates annually in the most significant popularisation events
in the Czech Republic, including:

Week of the Brain

is a unique cycle of lectures on the newest discoveries and trends in brain
research and neuroscience, which is part of the Brain Awareness Week -
the world's largest public awareness campaign on the success and benefits
of brain research. The Week of the Brain in the Czech Republic was initiated
and established by the Czech neuroscientist Prof. Josef Syka in 1998.

In 2021, for the first time in its long history, the Week of the Brain festival took
place only online due to the pandemic of Covid-19. The traditionally popular
and well-attended lectures were available to the public via online streaming
on YouTube and Facebook. The festival wasopened by neuroscientist
and founder Prof. Josef Sykwith a lecture entitled “Hearing Disorders and
Auditory Neuroprostheses”. Another speaker was Assoc. Prof. Lydia Vargova
with a lecture on “Neurons and glia - their relationship, interaction and
communication”.

A year later (2022), the situation was a bit more favourable and offered to the
public part of the program in person. The main program consisted of twelve
popularisation lectures by Czech theoretical and clinical neuroscience
experts. Traditionally, among them was also Prof. Josef Syka, with his lecture
on “Hearing, Speech and Brain” and Assoc. Prof. Pavla Jendelova, with
a contribution to the topic “Extracellular Matrix in the Brain”.
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Veletrh védy

je nejvétsi popularné nau¢na akce v Ceské republice, kterou kazdoro¢né
od roku 2015 porada Akademie véd CR. Zabyva se védou ve vsech jejich
podobach a nabizi navstevnikim to nejzajimavejsi ze svéta pfirodnich,
technickych, humanitnich i spole¢enskych obor0.

V roce 2020 a 2021 byla vétsina hromadnych akci kvili pandemii Covid-19
zrusena. Stejné tak tomu bylo i v pfipadé Veletrhu védy, ktery byl v roce 2021
nahrazen outdoorovou populariza¢ni hrou ,,Po stopach vedy“, do jejiz priprav
se UEM AV CR taktéz zapojil. V roce 2022 probéhl Veletrh jiz ve standardnim
formatu a spole¢né s dalsimi vystavovateli zde UEM AV CR nabidl interaktivni
védeckou expozici, tzv. ,Mobilni experimentalni laborator”, ktera nabidla
navstévnikim moznost vyzkouset si zakladni laboratorni techniky a dozvédét
se vice informaci o jednotlivych vyzkumnych oddélenich.

Science Fair Festival

is one of the largest popular educational events in the Czech Republic,
organised annually by the Czech Academy of Sciences since 2015. It
presents complex scientific phenomena and current research playfully
and interactively, introducing science through creative displays, models,
simulators and laboratories among others.

In 2020 and 2021, most public events were cancelled due to the pandemic
of Covid-19. The same happened in the case of the Science Fair Festival,
which had to be replaced in 2021 by the outdoor popularization game"
Following the Footsteps of Science”, in which the IEM CAS was also involved
in the preparation of. In 2022, the Festival was held in a standard format.
Together with other institutes, the IEM CAS offered an interactive scientific
exhibition, the so-called "Mobile Experimental Laboratory", which offered
visitors the opportunity to try basic laboratory techniques and learn more
about the research departments.

Veletrh vedy 2022 / Science Fair Festival 2022
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VédaFest

je nejvétsi védecky open-air festival v CR. Akci pofada Dim déti a mladeze
hl. m. Prahy, Ceské vysoké uceni technické v Praze a Vysoka skola chemicko-
technologicka v Praze za podpory Méstské ¢asti Praha 6 a Ceské spole¢nosti
pro biochemii a molekularni biologii. Na celkové plose 1890 m? se na Vitézném
namesti v prazskych Dejvicich predstavilo vice nez 40 vystavovatelll a 101
expozic. Poprvé se do této akce UEM AV CR zapojil v roce 2021 a nechybél
ani o rok pozdéji. Do budoucna se pocita s ucasti Ustavu kazdeé dva roky, tedy
nejdfive v roce 2024.

Noc védcu

je akce ozivujici v jeden vecer stovky védeckych budov a laboratofi.
V Ceské republice se Noc védcli kona od roku 2005 a je zastoupena
¢eskymi univerzitami, védeckymi Ustavy, hvézdarnami a dalsimi institucemi.
V soucasnosti probiha akce pod narodni koordinaci Ostravské univerzity a VSB
- Technické univerzity v Ostravé. V roce 2020 se podafilo ziskat prestizni
evropsky projekt Marie Sktodowska-Curie Actions, diky kterému se ¢eska Noc
védcd dostala i na evropskou mapu. Poprvé se do této akce zapojil UEM AV CR
v roce 2021 a nechybél ani o rok pozdéji. Stejné jako v pfipadé VédaFestu,
i v tomto pfipadé se pocitd s ucasti ustavu kazdé dva roky, tedy nejdfive
v roce 2024.

Tyden Akademie véd

je védecky festival, ktery plynule navazuje na drivejsi Tyden vedy a techniky
AV CR. Zahrnuje pfednasky, vystavy, akce na pracovistich, dokumentarni filmy,
workshopy a mnohé dalsi aktivity napfic celou republikou i vsemi vedeckymi
obory.

V ramci festivalu UEM AV CR tradi¢né porada Den otevienych dvefi, ktery
zahrnuje individudlni a skupinové exkurze po vyzkumnych oddelenich
a také hlavni cyklus prednasek, v ramci kterého jsou verejnosti pfedstaveny
nejnovejsi objevy a uspechy jednotlivych pracovist. Akce je urcena jak
studentdm stfednich Skol, na které cili zejména dopoledni program, tak Siroké
vefejnosti. V roce 2021 byla z epidemiologickych ddvodd omezena celkova

ScienceFest

is the largest scientific open-air festival in the Czech Republic. The Youth and
Children House of the Capital City of Prague, the Czech Technical University
and the University of Chemistry and Technology in Prague organise the
event. More than 40 exhibitors and 101 expositions were presented in a total
area of 1890 m? at Vitézné namésti in Prague - Dejvice. The IEM CAS joined
the event for the first time in 2021 and didn't miss the following year either.
The Institute will participate every two years in this event.

Researchers’' Night

is a unique event that brings hundreds of scientific buildings and laboratories
to life for one night. In the Czech Republic, the Researchers' Night has been
organised since 2005 and is represented by Czech universities, research
institutes, observatories and other institutions. The event is coordinated
nationally by the University of Ostrava and the VSB - Technical University
of Ostrava. Since 2020, the festival has been funded by the prestigious
European project - Marie Sktodowska-Curie Actions, which has managed to
put the Czech Researchers' Night on the European map. The IEM CAS joined
this event for the first time in 2021 and didn't miss the following year either.
As in the case of ScienceFest, the IEM CAS will participate every two years.

Week of the Czech Academy of Sciences

is a science festival that follows the previous Week of Science and Technology
of the CAS. The festival offers scientific lectures, exhibitions, events at
institutes, documentary films, workshops and many other activities across
the Czech Republic and all scientific disciplines.

As part of the festival, the IEM CAS traditionally organises an Open Day, which
includes individual and group excursions around the research departments,
as well as a cycle of lectures, which presents the latest discoveries and
achievements of the IEM CAS to the public. The morning program is focused
primarily on high school students. In 2021, due to the COVID-19 pandemic,
the total capacity of the event was limited to 150 visitors, but a year later,
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k,apacita gkce na 150 osob, zatimco o rok pozdéji, v roce 2022, navstivilo
UEM AV CR rekordnich 325 navstévnikd. Jednalo se tak o historicky nejvetsi
populariza¢ni akci pofadanou v UEM AV CR.

Otevrena véda

je projekt Akademie véd CR, ktery otevira cestu k védé studentdim, pedagoglim
i vefejnosti. V ramci zminéného projektu UEM AV CR realizuje ro¢ni studentské
vedecké staze, zamérené na jednotlivé oblasti vyzkumu i popularizaci védy.
V roce 2021 se tfi ze Ctyf nabizenych stazi umistily v TOP 10 nejzadanéjsich
stazi rocniku 2021/2022.
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there was a record attendance of 325 visitors. It was the largest-ever
popularisation event organised at the IEM CAS.

Open Science

is a project of the Czech Academy of Sciences which opens the way to science
and research for students, teachers and the public. Within the project, the
IEM CAS organises year-long student scientific internships focused on various
research fields and the popularisation of science. In 2021, three of the four
internships offered were in the Top 10 most requested internships of the
2021/2022 edition.

Noc védcti 2021 / Researchers' Night 2021
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