Ustav experimentalni mediciny
Akademie véd CR, v.v.i.

Jsme uznavanym centrem zakladniho biomedicinského
vyzkumu u ndas i v zahranici. Nase projekty zaméfujeme na
biomedicinské vyzvy, jako je nalezeni ucinnych diagnostickych
marker( a lé¢ba zavaznych onemocnénispojenych se starnutim
lidské populace, tzn. neurodegenerace, traumatu, ischemie,
poruch pohybového aparatu, rakoviny a degenerativnich
zmén vidéni a sluchu. Daraz téz klademe na zkoumani vlivu

znecisteni zivotniho prostfedi na zdravi clovéka.

Institute of Experimental Medicine
Czech Academy of Sciences

We are a renowned centre of basic biomedical research in the
Czech Republic and worldwide. Our projects are focused on
biomedical challenges, such as finding effective diagnostic
markers and treatment of serious diseases associated with
ageing of the human population (neurodegeneration, trauma,
ischemia, musculoskeletal disorders, cancer and degenerative
changes in vision and hearing). We also study in depth the
impact of environmental pollution on human health.
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k efektivni diagnostice a Iécbé

Biomedical Research
Towards Effective Diagnosis and Treatment
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Uvod / Introduction

Ustav experimentalni mediciny Akademie véd Ceské republiky (UEM AV CR)
slavi 50 let své existence. Tento milnik je pfilezitosti ohlédnout se za historii,
vyznamnymi Uspéchy a pfinosem Ustavu v oblasti biomedicinského vyzkumu,
ale také zamyslet se nad vyzvami, kterym dnes Celi experimentalni medicina
v Ceské republice i ve svété. Padesatileta tradice 3pickového vyzkumu
v oblasti neurovéd, vyvojové biologie, regenerativni mediciny a dalSich
disciplin je zavazkem i inspiraci. Stojime na pevnych zakladech, které budovaly
generace vedcl a vedkyn pfed nami, a s pokorou na né navazujeme.

UEM AV CR byl zaloZen v roce 1975 s cilem propojovat zakladni a aplikovany
vyzkum v biomediciné. V tehdejsim Ceskoslovensku predstavoval
prakopnickou instituci, kterad do studia lidského zdravi a nemoci pfinesla nové
metody a technologie. Zpocatku se vyzkumné tymy soustfedily na oblast
neurobiologie, toxikologie a regenerativni mediciny - obory, které zUstavaji
vyznamnymi pilifi ¢innosti Ustavu dodnes.

Od svého zalozeni Ustav tézi z interdisciplinarniho pristupu a mezinarodni
spoluprace. Klicovym faktorem uspéchu je rovnéz podpora mladych veédcl
a aktivni zapojeni do vzdélavacich program, které pfitahuji studenty nejen
z Ceské republiky, ale i ze zahranici.

V soucasnosti patii UEM AV CR mezi pfedni védecko-vyzkumné instituce
v Ceské republice zamé&fené na zakladni a aplikovany biomedicinsky vyzkum.
Jeho hlavnim cilem je objevovani zakladnich principd onemocnéni lidského
téla na bunécné a molekularni Urovni, coz ma pfimy dopad na vyvoj novych
diagnostickych a terapeutickych postup0.

This year the Institute of Experimental Medicine of the Czech Academy
of Sciences (IEM CAS) celebrates fifty years of existence. This milestone
presents an opportunity to look back at the history, significant achievements,
and contributions of the Institute in the field of biomedical research, as well
as to reflect on the challenges facing experimental medicine in the Czech
Republic and the world today.

The Institute was founded in 1975 to link basic and applied research in
biomedicine. In the then Czechoslovakia, it was a pioneering institution
that brought new methods and technologies to studying human health and
disease. Initially, research teams focused on neurobiology, toxicology and
regenerative medicine - fields that remain essential pillars of the Institute's
activities today.

Since its foundation, the Institute has benefited from an interdisciplinary
approach and international collaboration. A key success factor is also the
support of young scientists and active involvement in educational programmes
that attract students not only from the Czech Republic but also from abroad.

Currently, the Institute of Biomedical Research is one of the leading scientific
research institutions in the Czech Republic focused on basic and applied
biomedical research. Its main goal is to discover the basic principles of human
diseases at the cellular and molecular level, which have a direct impact on the
development of new diagnostic and therapeutic procedures.




Historie / History

UEM AV CR vznikl z rozhodnuti prezidia Ceskoslovenské Akademie véd (CSAV)
1. ledna 1975 slou¢enim ¢tyF samostatnych laboratofi CSAV - Laboratofe
plastické chirurgie, Laboratofe fyziologie a patofyziologie zrakového
analyzatoru, Otolaryngologické laboratofe a Laboratore ultrastruktury bunék
atkani. Vsechny ctyfilaboratofe maji svlj pavod v padesatych letech, v obdobi,
kdy byla zaloZzena prevazna vetsina ustavl Akademie véd. Osobnosti, které
staly pfi zrodu zminénych pracovist, patfi mezi vyznamné osobnosti ¢eské
mediciny a vyzkumu.

Profesor Frantisek Burian je povazovan za zakladatele ceské skoly plastickeé
chirurgie. V roce 1927 zalozil v Praze prvni specializované pracovisté
rekonstrukéni chirurgie, které bylo vibec jednim z prvnich na svété. V roce
1939 se Ceskoslovensko stalo celosvétové také prvni zemi, kde byla plasticka
chirurgie oficialné uznana jako samostatny medicinsky obor. Zalozil Kliniku
plastické chirurgie, v niz dlouha léta pasobil jako pfednosta a v niz roku 1953
vzniklo prvni oddéleni popalenin v Ceskoslovensku. Kromé vynikajici klinické
kariéry byl profesor Burian zaujat i védeckymi aspekty problematiky a z jeho
podnétd vznikly prvni studie o transplantacni imunité, genetice a terapii
vrozenych vad, zvlasté pak rozstépl patra. Pravée na zakladé vedeckych
poznatk( a zajma prof. Buriana vznikla pfi jeho klinice Laboratof plastické
chirurgie.

Profesor Jaromir Kurz byl vyznamny Cesky oftalmolog, ktery zasadné pfispél
k rozvoji o¢niho lékafstvi v Ceskoslovensku. Plisobil jako pfednosta 2. o¢ni
kliniky na tehdejsi Fakulté vseobecného lékafstvi, dnes 1. lékafské fakulté
Univerzity Karlovy. Jeho védecky zajem se soustfedil pfedevsim na oblast
neurooftalmologie. Oftalmologicka laboratof pod jeho vedenim intenzivné
spolupracovala s profesorem Wichterlem na testovani kontaktnich ¢ocek.

Profesor Antonin Precechtél byl klicovou osobnosti moderni ceské
otorinolaryngologie a jeho kariéra je nerozlu¢né spjata s védeckym pokrokem
v této oblasti. Byl znamenity chirurg a dlouholety pfednosta UsSni, nosni
a kreni kliniky Fakulty vseobecného |ékafstvi Univerzity Karlovy. Veéril,

The IEM of the CAS was established by the decision of the Presidium of the
Czechoslovak Academy of Sciences (CSAS) on 1 January 1975 to merge four
separate laboratories of the CSAS - the Laboratory of Plastic Surgery, the
Laboratory of Physiology and Pathophysiology of the Visual Analyzer, the
Otolaryngology Laboratory and the Laboratory of Ultrastructure of Cells and
Tissues. All four laboratories were started in the 1950s, the period when
the vast majority of the Academy of Sciences' institutes were founded. The
personalities behind the birth of these laboratories are among the most
important personalities in Czech medicine and research.

Professor Frantisek Burian is considered the founder of the Czech school
of plastic surgery. In 1927, he founded the first specialised department of
reconstructive surgery in Prague, which was one of the first in the world. In
1939, Czechoslovakia also became the first country in the world where plastic
surgery was officially recognised as an independent medical discipline. He
founded the Clinic of Plastic Surgery, where he served as the head for many
years and where the first burn unit in Czechoslovakia was established in
1953. In addition to his distinguished clinical career, Professor Burian was also
interested in the scientific aspects of the subject, and it was from his initiative
that the first studies on transplantation immunity, genetics and the treatment
of congenital defects, especially cleft palate, were conducted. It was on the
basis of Prof. Burian's scientific knowledge and interests that the Laboratory
of Plastic Surgery was established at his clinic.

Professor Jaromir Kurz was a renowned Czech ophthalmologist who made a
major contribution to the development of ophthalmology in Czechoslovakia.
He served as the head of the 2nd Eye Clinic at the then Faculty of General
Medicine, now the 1st Faculty of Medicine of Charles University. His
scientific interest focused mainly on the field of neuro-ophthalmology. The
ophthalmology laboratory under his direction collaborated intensively with
Professor Wichterl on testing contact lenses.



ze lékarska praxe musi byt pevne zakotvena ve védeckém poznani. Zalozil
Otolaryngologickou laboratof, ktera se stala centrem vyzkumu v oblasti
patofyziologie usnich, nosnich a krénich chorob. Laboratof pod jeho vedenim
provadéla prakopnicky vyzkum v oblasti akustiky a sluchovych poruch. Tyto
studie mély pfimy dopad na vyvoj sluchovych pomdcek a na terapii pacientd
se ztratou sluchu.

Profesor Jan Wolf byl vyznamny cesky histolog a zakladatel elektronové
mikroskopie v Ceskoslovensku. Zpoc¢atku se vénoval studiu Langerhansovych
ostrlvk( a chrupavky. V roce 1937 vyvinul mikroreliéfni metodu, ktera
umoznila ziskavat plastické obrazy tkani, ¢imz polozil zaklady plastické
histologie. Po valce ziskal prvni elektronovy mikroskop a stal se prakopnikem
Ceské elektronové mikroskopie.

Jak je vidét, UEM AV CR ma za sebou bohatou historii. Jeho pocatky jsou
spjaty s budovou byvalého Borlivkova sanatoria (viz foto nize). Toto znamé
se nachazelo v Legerové ulici v Praze. Po druhé svétové valce byla budova
pfevedena do rukou statu a preménéna na Kliniku popdlenin, vedenou jiz
zminénym prof. Burianem. Pozdéji budovu ziskala Akademie véd a zfidila zde
spole¢né pracovisté Ustavu experimentalni mediciny a Farmakologického
ustavu CSAV, které tyto prostory vyuzivaly k prikopnickému vyzkumu v oblasti
biomediciny. Kromé toho zde sidlilo také vydavatelstvi Academia. V roce 1993
se Ustav prestéhoval do nové budovy v arealu biomedicinskych tstavi AV CR
na Videnské ulici v Praze-Kréi, kde sidli dodnes.

Professor Antonin Precechtél was a key figure in modern Czech
otorhinolaryngology and his career is inextricably linked to scientific progress
in this field. He was an outstanding surgeon and for many years the head of
the Ear, Nose and Throat Clinic of the Faculty of General Medicine of Charles
University. He believed that medical practice must be firmly grounded in
scientific knowledge. He founded the Otolaryngology Laboratory, which
became a centre of research in the pathophysiology of ear, nose and throat
diseases. Under his direction, the laboratory conducted pioneering research
in the field of acoustics and hearing disorders. These studies had a direct
impact on the development of hearing aids and on the treatment of patients
with hearing loss.

Professor Jan Wolf was a prominent Czech histologist and founder of electron
microscopy in Czechoslovakia. Initially, he devoted himself to the study of
the islets of Langerhans and cartilage. In 1937, he developed the microrelief
method, which made it possible to obtain plastic images of tissues, thus
laying the foundations of plastic histology. After the war, he acquired the first
electron microscope and became a pioneer of Czech electron microscopy.

As you can see, the IEM CAS has a rich history. Its origins are connected with
the building of the Borlivka sanatorium (see the photo below). This well-known
medical facility, originally serving the wealthier clientele of the First Republic,
was located in Legerova Street in Prague. After World War I, the building was
transferred to the state and converted into the Burns Clinic, headed by the
aforementioned Prof. Burian. Later, the building was acquired by the Academy
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Soucasnost

UEM AV CR se béhem své padesatileté existence zaradil mezi predni védeckeé
instituce nejen v Ceské republice, ale i na mezinarodni urovni. Ddkazem je
rozsahla spoluprace s prestiznimi zahrani¢nimi univerzitami, nemocnicemi
a dalsimi vyzkumnymi centry, napfiklad s Univerzitou v Cambridge nebo
s King’s College London. Publikace védct a védkyn UEM AV CR jsou pravidelné
citovany v renomovanych odbornych casopisech, coz sved¢i o kvalité
a relevanci jejich prace. Ustav je soucasti fady vyznamnych vyzkumnych
infrastruktur - EATRIS, CzechBioimaging, Euro-Bioimaging, NanoEnviCz
a Nanoprogress. V oblasti pfenosu znalosti a technologii je UEM AV CR
¢lenem narodni platformy Transfera.cz, kterd propojuje vyzkumné instituce
a univerzity s aplika¢ni sférou.

Od roku 2021 je rovnéz drzitelem prestizniho mezinarodniho ocenéni HR
Award, jez udéluje Evropska komise jako znamku kvality v oblasti péce
0 zaméstnance, a ocenéni ,Ethnic Friendly zaméstnavatel“, které deklaruje
rovnocenny pfistup k narodnostnim a etnickym mensindm a multikulturalitu
v rdmci vyzkumnych tyma.

V laboratofich UEM AV CR vznikaji poznatky, které maji potencial ovlivnit
zivoty miliond lidi. Spickové technologie, mezinarodni tymy védcl a védkyn
a inspirativni pracovni prostfedi jsou zakladem inovaci, jez pfispivaji
k pokrokdim mediciny.
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of Sciences and a joint workplace of the Institute of Experimental Medicine
and the Institute of Pharmacology of the Czechoslovak Academy of Sciences
was established there, which used the premises for pioneering research in
the field of biomedicine. In addition, the Academia publishing house was also
located here. In 1993, the Institute moved to a new building on the premises
of the biomedical institutes of the CAS on Videnska Street in Prague-Kr¢,
where it is still located today.

Present day

During its fifty years of existence, the IEM CAS has become one of the leading
scientific institutions not only in the Czech Republic but also worldwide. This
is evidenced by extensive cooperation with prestigious foreign universities,
hospitals, and other research centres, such as the University of Cambridge
and King's College London. The publications of IEM CAS scientists are
regularly cited in renowned scientific journals, which testifies to the quality
and relevance of their work. The Institute is part of a number of major
research infrastructures - EATRIS, CzechBioimaging, Euro-Bioimaging and
NanoEnviCz. In the field of knowledge and technology transfer, the IEM CAS
is @ member of the national platform Transfera.cz, which connects research
institutions and universities within the application sphere.

Since 2021, it has also been the recipient of the prestigious international HR
Award, given by the European Commission as a mark of quality in the field
of employee care, and also Ethnic Friendly Award, which declares an equal
attitude towards national and ethnic minorities and multiculturalism within
work teams.

In the laboratories of the IEM CAS, knowledge is generated that has the
potential to impact the lives of millions of people. Cutting-edge technologies,
international teams of scientists and an inspiring working environment are
the basis for innovations that contribute to medical advances.

hr
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Organizacni struktura / Organisational structure

Dozor¢i rada
Supervisory Board

Reditelka

Director
|

Zastupce reditelky
Deputy Director

Rada UEM AV CR
Board of the IEM CAS

Mezinarodni poradni sbor

Sekretariat reditelky
International Advisory Board

Director's Secretariat

Rada pro komercializaci
Council for Commercialisation

Oddéleni projektové podpory
a technologického transferu
Project Support and Technol. Transfer

Vyzkumna oddéleni a centra
Research Departments and Centres

Technicko-hospodarska sprava
Accounting and Finance

Tech. podpora
vyzkumnych odd.
Technical Support

Plasticita bunécného jadra
Cell Nucleus Plasticity

Neurochemistry

Ekonomické e - R .
oddaleni Bunécna neurofyziologie
. Cellular Neurophysiology L. S g s .
DEconomlc Funkéni uspofadani biomembran Servisni skupiny
epartment - - — . - - Functional Organisation of Biomembranes Service Units
Toxikologie a molekularni epidemiologie
s Toxicology and Molecular Epidemiology . . . o
Perso'nalr’u Molekularni biologie nadord
oddéleni - - Molecular Biology of Cancer
HR Neurofyziologie sluchu Mikroskopie
Auditory Neuroscience Neurochemie Microscopy Unit

for Research Groups

Tkanové inzenyrstvi
Tissue Engineering

Regenerace nervové tkané
Neuroregeneration

Centrum rekonstrukénich neurovéd
The Centre for Reconstructive Neuroscience

Vyvojova biologie
Developmental Biology
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Vedeni ustavu / Management

feditelka / director:
Ing. Miroslava Andérova, CSc.

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

Rada UEM AV CR / Board of the IEM CAS

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

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

. ) interni ¢lenové / internal members:
Dozor¢i rada / Supervisory Board Ing. Miroslava Andérova, CSc.
Mgr. Helena Fulkova, Ph.D.

predseda / chairperson: Mgr. Martin Horak, Ph.D.

Prof. RNDr. David Honys, Ph.D. doc. RNDr. Jan Malinsky, Ph.D.
mistopfedsedkyne / vice-chairperson: RNDr. Pavel Réssner, Ph.D.
MUDr. Ludmila Vodickova, CSc. RNDr. Rostislav Turecek, Ph.D.
By ) . MUDr. Pavel Vodic¢ka, CSc., DSc.
¢lenové / members:

JUDr. Vladimira Blahova (advokatka) externi ¢lenové / external members:
prof. Jifi Chyla, CSc. (Fyzikalni ustav AV CR, v. v. i.) prof. MUDr. Stanislav Filip, DSc. (Fakultni nemocnice Hradec Kralové)
Ing. Jifi Janata, CSc. (Mikrobiologicky ustav AV CR, v. V. i.) Ing. JiFi Hasek, CSc. (Mikrobiologicky ustav AV CR, v. V. i.)
Ing. Jan Skoda (Biotechnologicky ustav AV CR, v. v. i.) Magr. Vit Herynek, Ph.D. (1. Iékafska fakulta UK)
Ing. Jaroslav Hubacek, CSc., DSc. (Institut klinické a experimentalni mediciny)
.. ; ; RNDr. Vladimir Kofinek, CSc. (Ustav molekularni genetiky AV CR, v. v. i.)
Mezinarodni poradni sbor /

International Advisory Board

predseda / chairperson:
Christian Steinhauser, Ph.D. (University of Bonn, Bonn, Germany)

Rada pro komercializaci /
Council for Commercialisation

predseda / chairperson:

mistopfedsedkyné / vice-chairperson: orof. MUDY. Stanislav Filip, DSc.

Maria Dusinska, RNDr., Ph.D., DSc. (Norwegian Institute for Air Research,
Kjeller, Norway) ¢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.

Miroslawa El Fray, Ph.D., DSc. (Polymer Institute, Szczecin, Poland)

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

Tatjana Sauka-Spengler, Ph.D. (University of Oxford, UK)

Ap. Prof. Dr. rer. nat. Mark Wossidlo (Medical University of Vienna, Austria)

Platna k / Valid as of
31.12. 2024



Ustav v ¢islech / Institute in numbers

Zaméstnanci
Celkovy pocet
Prepocteny pocet

Struktura zaméstnancu dle vzdélani [%]

Zakladni vzdélani

Nizsi stfedni vzdelani

Stfedni odborné vzdélani s vyu¢nim listem

UplIné stfedni véeobecné vzdélani

UplIné stfedni odborné vzdélani s vyu¢enim i maturitou
UplIné stfedni odborné vzdélani s maturitou (bez vyuceni)
VysSi odborné vzdélani

Bakalarskeé vzdelani

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

Védecky asistent

Veédecky pracovnik

Vedouci veédecky 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's degree

Master's degree

Doctor's 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

Technical staff




Zahrani¢ni zaméstnanci / Foreign employees

Slovensko
Ukrajina
Velka Britanie
Indie

Italie

Korejska republika
Rusko
Recko
Spanélsko
Turecko
Albanie
Azerbajdzan
Brazilie
Chorvatsko
iran

Kypr
Rumunsko
Srbsko
Sudan
Svédsko
Cina

Polsko

2023 2024
15 15

Vs
2
2
2
1
0]
1
2
2
1
0]
0]
0]
1
0]
1
0]
1
1
1
2
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Slovakia
Ukraine
Great Britain
India

Italy
Republic of Korea
Russia
Greece
Spain
Turkey
Albania
Azerbaijan
Brazil
Croatia
Iran
Cyprus
Romania
Serbia
Sudan
Sweden
China
Poland



Struktura finanénich zdroju / Structure of financial resources

1,16 % Ostatni / Others 0,57 % Ostatni / Others
5,33 % EK / EC
6,59 % AZV CR / CHRC —\
0,97 % TA CR/ TA CR
0,95 % MPO / MIT

5,37 % EK / EC
6,68 % AZV CR / CHRC
0,34 % TACR/TACR
0,53 % MPO / MIT

o,
17,03 % 45,25 %

Z 43,92 %
MSMT / MEYS AV CR/ CAS

2475 % AV CR / CAS
MSMT / MEYS

22,72 %
GA CR/ CSF s 7

GA CR/ CSF

2023 2024

Akademie véd CR (AV CR) Technologicka agentura CR (TA CR)

Czech Academy of Sciences (CAS) Technology Agency CR (TA CR)

Grantova agentura CR (GA CR) Agentura pro zdravotnicky vyzkum CR (AZV CR)
Czech Science Foundation (CSF) Czech Health Research Council (CHRC)
Ministerstvo $kolstvi, mladeze a té&lovychovy CR (MSMT) Evropska komise (EK)

Ministry of Education, Youth and Sports (MEYS) European Commission (EC)

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




Mezinarodni spoluprace / International cooperation

Aktivni organotypové modely pro
toxikologicky screening nanocastic

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

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

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

Active organotypic models for nanoparticle
toxicological screening

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.

) Program / Programme:
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):

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
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Indukované pluripotentni kmenové
bunky osazené aktivni osteochondalnimi
nanovlakennymi scaffoldy

Projekt iP-Osteo pfedstavuje spole¢ny evropsky vyzkumny projekt, ktery
umozni propojeni 7 komercnich subjektl se 7 akademickymi pracovisti.

iP-Osteo je soucasti evropské inovativni vzdélavaci sité Maria Sktodowska-
Curie a financovany z prostfedk( 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 materidly pro regeneraci velkych
osteochondralnich defektl u pacientl se snizenou regeneraéni schopnosti
(geriatrickych pacientt). V ramci projektu budou vyvinuty nové aktivni nosice,
které budou schopny pfitahovat bunky potfebné k regeneraci do mista
defektu. Aby bylo mozné regenerovat kost i chrupavku, budou vyrobeny
dvouvrstvé nosice. Prvni vrstva bude vyrobena tzv. elektrospinningem
z biologicky rozlozitelnych polymerd a aktivnich molekul podporujicich
regeneraci kosti. Nosi¢e budou upraveny tak, aby mely potfebné slozeni,
velikost porl a mechanické vlastnosti. Poté budou kombinovany s hydrogely
optimalizovanymi pro regeneraci chrupavky. Aby bylo umoznéno ucinné
hojeni tkané u pacientl se snizenou regeneracni schopnosti, budou aktivni
molekuly zapouzdfeny do vlaken i ¢astic. Casové regulované uvolhovani
aktivnich molekul povede k rychlejSimu a uplnéjsimu hojeni.

Induced pluripotent stem cell seeded
active osteochondral nanofibrous
scaffolds

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 bone regeneration. The scaffolds will be optimised to have the
neccessary composition, pore size and mechanical properties. The scaffolds
will then be combined with hydrogels optimised 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
fibres and particles. The time-regulated release of the active molecules will
lead to faster and more complete healing.

Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

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

Trvani projektu / Project duration:

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

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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Nano-Shield

Cilem mezinarodniho projektu Nano-SHIELD je vyvinout efektivni ochranné
pomucky pro obranné slozky i civilisty, které budou jednoduse dostupné
pro rychlou reakci v pfipadé realnych chemickych, biologickych, radia¢nich
a jadernych hrozeb (CBRN). Jejich propuknuti byva velmi rychlé a ma zni¢ujici
nasledky s mnoha vojenskymi i civilnimi obétmi. Pfi CBRN utoku by rychla
reakce s vyuzitim dostupnych, nakladové efektivnich a snadno pouzitelnych
CBRN ochrannych systémt mohla snizit zdravotni zatéz a ztraty na zivotech.

Nano-Shield

The international Nano-SHIELD project aims to develop effective protective
equipment for defence forces and civilians that will be easily accessible for
rapid response in case of real chemical, biological, radiological, and nuclear
(CBRN) threats. These threats are among the key risks to European safety.
Their outbreak could be very rapid, with devastating consequences for
military and civil victims. A quick response using available, cost-effective,
easy-to-use CBRN protection systems could reduce the health burden and
loss of life in a CBRN attack.

Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

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

Trvani projektu / Project duration:

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

Horizont Europe
101110262

BIOFABICS LDA (Portugal)
Mgr. Eva Filova, Ph.D.
2022-2025
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Prevence emisi ¢astic: od skuteénych emisi
z dopravy po sekundarni PM v méstském
ovzdusi

Projekt PAREMPI si klade za cil pfispét ke zlepSeni zivotniho prostiedi, zejména
ovzdusi, a tim i zdravi populace. V ramci tfiletého projektu ,Particle Emission
Prevention and Impact: from real-world emissions of traffic to secondary
PM of urban air” mezinarodni tymy védcl z 8 partnerskych instituci (ze 6
evropskych zemi) podrobné zkoumaji jednotlivé slozky emisi z automobilové,
letecké a lodni dopravy a jejich vliv na lidské zdravi.

Hlavnim cilem projektu je pfinést nové védecké dlikazy, poznatky a doporuceni
a vyvijet moderni digitalni nastroje v oblasti vyzkumu a ochrany zivotniho

a efektivnéjsim dopravnim systémm v Evropé.

Particle emission prevention and impact: from
real-world emissions of traffic to secondary
PM of urban air

The PAREMPI project aims to help improve the environment, especially
the air quality, and thus the population’s health. In the three-year project
“Particle Emission Prevention and Impact: from real-world emissions of
traffic to secondary PM of urban air”, international teams of researchers
from 8 partner institutions (from 6 European countries) detail study of the
various components of emissions from traffic (e.i. car, air and ship traffic)
and their impact on human health. These institutions include the IEM CAS,
represented by the Department of Genetic Toxicology and Epigenetics and
the Department of Nanotoxicology and Molecular Epidemiology.

The project’s primary goal is to provide new scientific evidence, knowledge
and recommendations and develop modern digital tools in research and
environmental protection. The research results should thus contribute
to cleaner, safer and more efficient transport systems in Europe.

Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

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

Trvani projektu / Project duration:

Pocet Ucastnickych statl (EU) / Number of participating countries (EU):
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VTT (Finland)
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Narodni projekty / National projects

Narodni ustav pro neurologicky vyzkum

Narodni Ustav pro neurologicky vyzkum (NINR) je vyzkumna platforma
propojujici excelentni neurologické tymy z jedenacti prednich védeckych
instituci v CR. V NINR je zapojeno pfes 250 preklinickych i klinickych
vyzkumnikd, ktefi se podili na multidisciplinarnim vyzkumu neorodegenerace
u fady neurologickych onemocnéni.

Poslanim NINR je vyhledavani pradlomovych poznatkd o mozku a nervovém
systému a jejich vyuziti ke snizovani zatéze neurologickych onemocnéni
a ke zlepseni kvality Zivota postizené populace. Potencial NINR spociva ve
sdruzeni vyznamnych univerzit, ustavll Akademie véd i fakultnich nemocnic
a jejich propojeni v oblasti vyzkumu, klinické péce i spoluprace s aplika¢ni
sférou a se zahrani¢nimi institucemi.

Vysledkem projektu bude etablovani narodni védecké autority zamérené

na problematiku neurodegenerativnich onemocnéni, ktera bude poskytovat
odbornou a informacéni podporu organlim vefejné moci.

National Institute for Neurological Research

The National Institute for Neurological Research (NINR) is a research
platform connecting excellent neurological teams from eleven leading
scientific institutions in the Czech Republic. The NINR cooperates with
over 250 preclinical and clinical researchers involved in multidisciplinary
neurodegeneration research in a wide range of neurological diseases.

NINR's mission is to discover breakthrough knowledge about the brain and
nervous system and use it to reduce the burden of neurological disease and
improve the quality of life of the affected population. The NINR's potential
is based on the association of major universities, institutes of the Academy
of Sciences, and teaching hospitals and their networking in research, clinical
care, and collaboration with the application sector and foreign institutions.

The project will establish a national scientific authority on neurodegenerative
diseases, which will provide expert and informational support to government
authorities.

Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

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

Program EXCELES / EXCELES Programme

LX22NPO5107

Fakultni nemocnice u sv. Anny v Brné / St. Anne’s University Hospital Brno
Magr. Jana Tureckova, Ph.D.

2022-2025



Narodni ustav pro vyzkum rakoviny National Institute for Cancer Research

Narodni ustav pro vyzkum rakoviny (NUVR) pfedstavuje kli¢ovou iniciativu ~ The National Cancer Research Institute (NUVR) represents a key initiative
v oblasti onkologického vyzkumu v Ceské republice. Cilem projektu je propojit  in the field of cancer research in the Czech Republic. The project aims to
excelentni vyzkumna pracovi$té a vytvorit koordinovanou sit, kterd posili connect excellent research institutes and create a coordinated network to
efektivitu a kvalitu vyzkumu nadorovych onemocnéni. NUVR sdruzuje strengthen cancer research efficiency and quality. The NUVR brings together
71 vyzkumnych tymd z 11 pfednich vedeckych instituci, rozdeélenych do tfi 71 research teams from 11 leading scientific institutions, divided into three
regionalnich uzld. regional areas.

Program / Programme: Program EXCELES / EXCELES Programme
Cislo projektu / Project number:  LX22NPO5102
Koordinator / Coordinator:  Univerzita Karlova, 1. Iékafska fakulta /
Charles University, First Faculty of Medicine
Resitel za UEM AV CR / Principal investigator for IEM CAS:  Ing. Veronika Vymetalkova, Ph.D.
Trvani projektu / Project duration: 2022-2025




Inovativni vyuziti nanovilaken
a 3D biotisku pro regenerativni medicinu

Projekt se zabyva vyzkumem a vyvojem v oblasti inovativnich biomateriall
urcenych pro lécbu poskozeni slach a zavaznych poranéni kozni tkané. Cilem
projektu je vyvoj biodegradabilnich a biokompatibilnich matric v podobé
nanovlakennych materialt nebo kompozitnich scaffoldd pfipravenych pomoci
biotisku, které budou za u¢elem dosazeni efektivniho terapeutického ucinku,
funkcionalizované pomoci biologicky aktivnich latek v podobé endogenniho
materialu ziskaného z lidskych kmenovych bunék.

Innovative use of nanofibres and 3D bioprinting
for regenerative medicine

This project deals with research and development in the field of innovative
biomaterials for the treatment of tendon damage and serious skin injuries. The
aim of the project is to develop biodegradable and biocompatible matrices
in the form of nanofibrous materials or composite scaffolds prepared by
bioprinting, which will be functionalised with biologically active substances
in the form of endogenous material derived from human stem cells to achieve
an effective therapeutic effect.

Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

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

OP TAK, APLIKACE - vyzva l. /
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Obnova a modernizace narodni infrastruktury
pro transla¢ni medicinu
EATRIS-CZ

Poslanim ceské sité EATRIS (EATRIS-CZ) je dale rozvijet dynamické
a kolaborativni prostredi, které podporuje chemicky, biomedicinsky a klinicky
vyzkum a urychluje jeho pfenos do klinické praxe. Propojuje a usnadnuje
spolupraci Spickovych narodnich vyzkumnych instituci a nemocnic v ramci
vyzkumného partnerstvi.

EATRIS-CZ napomaha rozvoji novych poznatkd a fadi Ceskou republiku mezi
narodné i mezinarodné uznavana centra excelence v molekularni a transla¢ni
mediciné pfimo napojena na meinarodni sit EATRIS a dalsi vyznamné
biomedicinské infrastruktury.

Renewal and modernisation of the national
infrastructure for translational medicine
EATRIS-CZ

The mission of the Czech EATRIS network (EATRIS-CZ) is to further develop
a dynamic and collaborative environment that supports chemical, biomedical,
and clinical research and speed up its transfer into clinical practice. It connects
and facilitates the collaboration of top national research institutions and
hospitals in the research partnership.

EATRIS-CZ aids in the development of new knowledge and places
the Czech Republic among nationally and internationally recognised centres
of excellence in molecular and translational medicine directly linked to the
international EATRIS network and other major biomedical infrastructures.

Program / Programme:

Cislo projektu / Project number:

Koordinator / Coordinator:

Resitel za UEM AV CR / Principal investigator for IEM CAS:
Trvani projektu / Project duration:
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Modernizace narodni vyzkumné
infrastruktury Czech-Biolmaging

Cilem projektu je efektivni, koordinované a transparentni zajisténi kvality
a dalsi rozvoj sluzeb poskytovanych Narodni infrastrukturou pro biologické
a medicinské zobrazovani Czech-Bioimaging. Hlavnimi aspekty projektu jsou
pfedevsim udrzitelnost a rozsifeni portfolia poskytovanych zobrazovacich
metod a nabizenych sluzeb, zajisténi dostupnosti zobrazovacich metod,
a to jak z hlediska regionalni dostupnosti, tak i z hlediska mnozstvi
poskytovanych sluzeb a udrzeni instrumentace na soucasné urovni
technologického pokroku.

Czech-Biolmaging spojuje $pickové vyzkumné Ustavy Akademie véd CR
s prednimi univerzitami v Ceské republice s dlouholetymi zkusenostmi
s vyukou a vzdelavanim. Do infrastruktury Czech-Biolmaging je zapojeno
¢trnact odbornych pracovist ze ¢tyf regiont CR.

Modernisation of the national research
infrastructure Czech-Biolmaging

This project aims to ensure effective, coordinated, and transparent quality
assurance and further development of services provided by the National
Infrastructure for Biological and Medical Imaging (Czech-Bioimaging). The
main aspects of the project are the sustainability and expansion of the
portfolio of imaging methods and services offered, ensuring the availability
of imaging methods, both in terms of regional availability and the number
of services provided, and keeping the instrumentation at the current level of
technological progress.

Czech-Biolmaging brings together top research institutes of the Czech
Academy of Sciences with leading universities in the Czech Republic, with
many years of experience in teaching and education. The Czech-Biolmaging
infrastructure involves fourteen research institutes from four regions of the
Czech Republic.

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

Resitel za UEM AV CR / Principal investigator for IEM CAS:
Trvani projektu / Project duration:
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Upgrade a modernizace VVI Nanomaterialy
a nanotechnologie pro ochranu zivotniho
prostiredi a udrzitelnou budoucnost
(Pro-NanoEnviCZ lll)

Pro-NanoEnviCz Il je projekt zaméfeny na rozSifeni a modernizaci
pfistrojového vybaveni, které posili vyzkumny potencidl infrastruktury
NanoEnviCz a zajisti tim uspésné plnéni védeckych cild v oblasti vyvoje
novych nanomateridld a nanotechnologii pro udrzitelnou budoucnost
a ochranu zivotniho prostredi.

UEM AV CR je jednim ze 6 partnert projektu, hlavnim koordinatorem je Ustav
fyzikalni chemie J. Heyrovského AV CR, v.v.i.

Upgrade and modernisation of VVI
Nanomaterials and nanotechnologies for
environmental protection and a sustainable
future (Pro-NanoEnviCZ Ill)

Pro-NanoEnviCz Il is a project aimed at upgrading and modernising the
research facility, which will strengthen the research potential of the public
NanoEnviCz infrastructure and thus ensure the successful implementation
of scientific goals in the field of developing new nanomaterials and
nanotechnologies for a sustainable future and environmental protection.

The IEM CAS is one of the six partners of the project; the main coordinator
is the J. Heyrovsky Institute of Physical Chemistry of the CAS.

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

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

OP JAK

CZ.02.01.01/00/23_015/0008171

Ustav fyzikalni chemie J. Heyrovského AV CR, v. v. i. /

J. Heyrovsky Institute of Physical Chemistry of the CAS, v. v. i.
Ing. Jan Topinka, CSc., DSc.

2024-2026




I d v

Excelentni vyzkum v regenerativni mediciné
(EXREGMED)

Projekt EXREGMED stavi na uspésich Centra rekonstrukcnich neurovéd UEM
AV CR (NEURORECON) a zamé&fuje se na vyvoj inovativnich lé¢ebnych metod
v oblasti regenerativni mediciny a tkanového inzenyrstvi. Cilem je posilit
konkurenceschopnost Ceské republiky v tomto dynamicky se rozvijejicim
oboru prostfednictvim novych aplikovatelnych vysledkd vyzkumu a vyvoje.

Vyzkumné aktivity projektu se soustfedi na regeneraci poskozenych tkani,
které soucasna medicina nedokaze ucinné |écit nebo jejichz schopnost
obnovy je znac¢né omezena.

Jednd se o predevsim o posSkozeni nervové tkané mozku a michy, vcetné
problému neurodegenerace a degenerace sitnice, dale o nahrady cév
malého priméru, které na trhu (nebo v klinické praxi) dosud chybi,
a v neposledni fadé i o aktivni hojeni chronickych ran a osteochondralnich
defektl, které rovnéz patfi k zavaznym problémdm moderni civilizované
spolec¢nosti. Jednoticim prvkem celého projektu jsou ,Lécebné prostiedky
pro moderni terapie“ a to pfipravky pro genovou terapii, somatobunécnou
terapii a produkty tkdnového inzenyrstvi.

Excellence in Regenerative Medicine
(EXREGMED)

The EXREGMED project builds on the successes of the Centre for
Reconstructive Neuroscience of the IEM CAS (NEURORECON) and focuses
on the development of innovative treatment methods in the field of
regenerative medicine and tissue engineering. The aim is to strengthen the
competitiveness of the Czech Republic in this dynamically developing field
through new applicable research and development results.

The project's research activities focus on the regeneration of damaged
tissues that cannot be effectively treated by current medicine or whose
ability to regenerate is severely limited.

These are mainly the damage to the nervous tissue of the brain and spinal
cord, including the problem of neurodegeneration and retinal degeneration,
as well as the replacement of small-diameter blood vessels, which are still
lacking on the market (and in clinical practice), and the active healing of
chronic wounds and osteochondral defects, which are also among the
serious problems of modern civilised society. The unifying element of the
whole project is "Medical devices for modern therapies", namely products for
gene therapy, somatic cell therapy and tissue engineering products.

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

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

UEM AV CR se ve svych vyzkumech mimo jiné zaméfuje také na vliv Zivotniho
prostfedi na lidské zdravi. Poznatky ziskané v laboratofich se snazi promitat
i do kazdodenni praxe. Zaved| nékolik ekologickych opatfeni: investoval do
nizkoemisniho plug-in hybridniho sluzebniho vozu, vybudoval prvni dobijeci
stanici v kré¢ském kampusu a zacal vyuzivat obnovitelny zdroj energie diky
fotovoltaické elektrarné instalované na stfese budovy.

Ekologické aktivity vsak nejsou omezeny pouze na technologie. Udrzitelny
pfistup se UEM AV CR snazi za¢lenit i do kazdodenniho Zivota na pracovisti.
S podporou vedenia Odborové organizace UEM AV CR se desitky zaméstnanc(
kazdoro¢né zapojuji do kveétnové vyzvy Do prace na kole. Misto automobilu
voli kolo, chiizi nebo verejnou dopravu - nejen s ohledem na Zivotni prostredi,
ale i pro vlastni zdravi a radost z pohybu. Ustav vnima tuto kampan jako
pfilezitost posilit tymového ducha a podpofit zménu kazdodennich navykd
smérem k vétsi ohleduplnosti vici planete.

The IEM CAS also focuses on environmental research and its impact on human
health. The institute strives to apply findings from the laboratory to everyday
practice. Several ecological measures have been implemented: investment in
a low-emission plug-in hybrid car, construction of the first charging station
on the campus, and the use of sustainable energy through a photovoltaic
power plant installed on the institute’s rooftop.

However, sustainability efforts go beyond technology. The IEM CAS actively
promotes sustainable thinking in daily workplace routines. With support from
the institute’s management and its Union, dozens of employees participate
annually in the May Bike to Work Challenge. Instead of driving, they opt
for cycling, walking, or public transportation - not only for the sake of the
environment but also for their own health and enjoyment of movement. The
campaign is seen as an opportunity to strengthen team spirit and encourage
a shift in everyday habits toward greater environmental responsibility.

o

redi nalidské zdravi
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Laboratof intravitalniho zobrazovani UEM AV CR / Intravital imaging laboratory IEM CAS






Bunécna neurofyziologie Funkéni usporadani biomembran Molekularni biologie nadort
Cellular Neurophysiology Functional Organisation of Biomembranes Molecular Biology of Cancer

Neurochemie Neurofyziologie sluchu Plasticita bunééného jadra
Neurochemistry Auditory Neuroscience Cell Nucleus Plasticity




Tkanové inzenyrstvi
Tissue Engineering

Regenerace nervové tkané
Neuroregeneration

Toxikologie a molekularni epidemiologie Vyvojova biologie
Toxicology and Molecular Epidemiology Developmental Biology




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 signalling in neurogenesis and gliogenesis following ischemic brain
injury at the single-cell level.






Astrocytim podobna subpopulace NG2 glie v kife dospélych mysi
vykazuje vlastnosti nervovych progenitorovych bunék

Astrocyte-like subpopulation of NG2 glia in the adult mouse cortex
exhibits characteristics of neural progenitor cells

Studie poskytuje komplexni pohled na plasticitu NG2 glii a jejich schopnost neurogeneze po cévni mozkové pfihodé. V mozkové tkani po ischemickém
poskozeni bylo s pouzitim transkriptomoveé analyzy (RNA-Seq) identifikovano pét subpopulaci NG2 glii, z nichz 4 byly identifikovany jako prekurzorové bunky
oligodendrocytl, avsak pata exprimovala markery astrocytll a zaroven vykazovala podobnost s neuronalnimi progenitory. Imunohistochemicka analyza navic
potvrdila expresi neurogennich gend u NG2 bunék na periferii ischemické léze.

Obrazek: Schématické zndzornéni moznych smért diferenciace NG2 glii po ischemickém poskozeni mozku. Pét populaci NG2 glii bylo identifikovano v mysim mozkovém
kortexu ve zdravé tkani (zelené pozadi) a po fokdlni cerebraini ischemii (FCI; cervené pozadi). Ctyfi z téchto populaci odpovidaji prekurzorovym burikam oligodendrocyttl
v rtiznych stadiich diferenciace. Pata populace exprimuje markery astrocyti a zarover neurondlnich prekurzori. Pocet bunék paté populace nartsta po FCI. 28 dni po FCl jsou
v mozku pritomny NeuN pozitivni buriky (maturované neurony), které pravdépodobné vznikly z ptivodni populace NG2 glii.

The study provides insights into the plasticity of NG2 glia and their capacity for neurogenesis following stroke. Five subpopulations of NG2 glia were identified
in brain tissue after ischemic injury using transcriptome analysis (RNA-
Seq). While four of them were identified as oligodendrocyte precursors,
the fifth expressed astrocyte markers and showed similarity to neuronal
progenitors. Moreover, immunohistochemical analysis approved the

NG2 glia subtypes in adult brain
gt CORTEX

MAG+

FCI | FCI

expression of neurogenic genes in NG2 cells at the periphery of the
ischemic lesion.

Figure: Scheme describing possible directions of NG2 glial differentiation
after ischemic brain injury. Five subpopulations of NG2 glia were identified in
mouse brain cortex in healthy tissue (green) and after focal cerebral ischemia
(FCI; red). Four of these populations correspond to oligodendrocyte precursors
at different stages of differentiation. The fifth population expresses markers
of astrocytes as well as neuronal precursors. The number of cells of the fifth
population increases after FCl. NeuN-positive cells (matured neurons) which
probably developed from the original population of NG2 glia, are present in the
brain 28 days after FCI.

Janeckova L, Knotek T, Kriska J, Hermanova Z, Kirdajova D, Kubovciak
J, Berkova L, Tureckova J, Camacho Garcia S, Galuskova K, Kolar M,
Anderova M, Korinek V. Astrocyte-like subpopulation of NG2 glia in the
adult mouse cortex exhibits characteristics of neural progenitor cells.
Glia. 2024 Feb;72(2):245-273. doi: 10.1002/glia.24471. Epub 2023
Sep 29. PMID: 37772368.
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Elektrody z oxidu grafenu umoznuji elektrickou stimulaci
odlisné vapnikové signalizace v mozkovych astrocytech

Graphene oxide electrodes enable electrical stimulation of distinct calcium signalling in brain astrocytes

Studie zkouma moznosti stimulace vapnikové signalizace astrocytll pomoci grafenovych elektrod, které by mohly hrat klicovou roli v 1é¢bé neurologickych
onemocnéni. Vyzkum ukazal, Ze oxid grafenu a jeho redukovana varianta vyvolavaji odlisné zmény v koncentraci intracelularniho vapniku, coz otevira cestu
k selektivni kontrole astrocytarnich funkci. Tyto poznatky pfispivaji k pochopeni astrocytarni signalizace a nabizeji potencidl pro nové neuromodulacéni pfistupy
v terapii onemocnéni, jako je ischemie ci epilepsie.

Obrazek: Schematické zndzornéni navrhovaného mechanismu béhem stimulace GO(a) a rGO (b) a nasledné odpovédi astrocytii. a) U GO vede akumulace naboje na
rozhrani GO-burnika k depolarizaci membrany (1), aktivaci VGCC a TRPA1 a vstupu Ca?* z vnéjsiho prostredi (2). To spousti uvolnéni Ca?* z intraceluldrnich zasob prostrednictvim
IP3 a SERCA, ale ne RyR (3). IP3 dale zesiluje prijem Ca** pres TRPV4 (4), coz vede k trvalému zvyseni cytoplazmatické hladiny Ca?* (S-typ signal). TRPA1 miize prijem Ca**
udrzovat nebo zesilovat. b) U rGO se naboj hromadi na rozhrani burika-roztok a zptisobuje depolarizaci na trovni elektrolyt-burika (1), coz muze stimulovat uvolnéni vnitiniho
Ca?* z ER (2). Elektrické pole muze zaroven odpuzovat kationty a omezit vstup vnéjsiho Ca?* (3).

The study explores the potential of stimulating calcium signaling in astrocytes using graphene-based electrodes, which could play a crucial role in treating
neurological disorders. The research demonstrated that graphene oxide and its reduced variant induce distinct changes in intracellular calcium concentration,
paving the way for selective control of astrocyte functions. These findings enhance our understanding of astrocytic signaling and offer potential for novel
neuromodulatory approaches in therapies for conditions such as ischemia and epilepsy.

Figure: Schematic representation of the proposed mechanism during GO(a) and rGO(b) stimulation and the resulting astrocyte response. a) In GO, charge buildup at the
GO-cell interface depolarizes the membrane (1), activating VGCCs and TRPA1 and enabling external Ca?* influx (2). This triggers internal Ca?* release via IP3 and SERCA, but
not RyR (3). IP3 further enhances TRPV4-mediated Ca?* influx (4), leading to sustained cytoplasmic Ca?* elevation with an S-type signal. TRPA1 may help maintain or amplify
Ca?* influx. b) In rGO, charge accumulates at the cell-solution

a b interface, causing membrane depolarization at the electrolyte-
+ = EXT-Ca?z* ca? © + EXT-Ca?* ca© =  cell boundary (1), potentially triggering ER-mediated internal Ca?*
release (2). The electric field may also repel cations, reducing

+ external Ca?* influx (3).

+ Fabbri R, Scida A, Saracino E, Conte G, Kovtun A, Candini
A, Kirdajova D, Spennato D, Marchetti V, Lazzarini C,
& Konstantoulaki A, Dambruoso P, Caprini M, Muccini M, Ursino
. M, Anderova M, Treossi E, Zamboni R, Palermo V, Benfenati
RYR PR SERC RyR PR SERC V. Graphene oxide electrodes enable electrical stimulation
Endomasmié\O O Endonlaamie g of distinct calcium signalling in brain astrocytes. Nat
INT-Ca?* Reticulum INT-Ca?* Reticulum Nanotechnol. 2024 Sep;19(9):1344-1353. doi: 10.1038/
+ s41565-024-01711-4. Epub 2024 Jul 10. Erratum in: Nat
Nanotechnol. 2024 Sep;19(9):1420. doi: 10.1038/s41565-

+ == Extracellular space Extracellular space - 024-01797-w. PMID: 38987650, PMCID: PMC11405283.



Funkéni usporadani biomembran
Functional Organisation
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 emphasise 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 signalling and regulation of cellular
metabolism. These membrane functions presuppose communication
between different microdomains, both within one particular membrane
and between different specialised membranes within the membrane
system of a eukaryotic cell.






Lspl je schopen sestavovat eisosomy za stresovych podminek

Lspl is able to assemble eisosomes under stress conditions

Eisosomy jsou proteinové komplexy, jez stabilizuji mikrodomény
v plazmatické membrane bunék mnoha organismu. Jejich strukturnim
zakladem jsou BAR doménu obsahujici proteiny rodiny Pill. Kvasinka
Saccharomyces cerevisiae ma dva takové proteiny, Pill a Lspl.
Za normalnich podminek vede delece genu PIL1 ke ztrate eisosomu.
Zjistili jsme, Ze za stresu Lspl ¢aste¢né nahrazuje funkci Pill a staci
k sestaveni eisosomu. Nase vysledky identifikuji Lspl jako dulezity
regulator bunéc¢né stresové odpovédi.

Obrazek: Za stresovych podminek Lsp1 nahrazuje funkci Pill p¥i sestavovani
eisosomii.Elektronmikroskopické snimky plazmatické membrany ziskané
metodou mrazového lamani v burikach kvasinek divokého typu (A; normdlni
stav) a pillA (B,C; normdlni stav a solny stres). \/Simnéte si pritomnosti
membranovych invaginaci (zlabki) v C. (D-G) Detailni pohled na zlabky
v bunkach pillA vystavenych solnému stresu (F odpovida oblasti v ¢erném
Ctverci v C). Méritka: 500 nm (A-C), 200 nm (D-G).

Eisosomes are protein complexes that stabilise plasma membrane
microdomains in the cells of many organisms. They consist of BAR
domain-containing Pill family proteins. The yeast S. cerevisiae has two
such proteins, Pill and Lspl. Under normal conditions, deletion of the
PIL1 gene leads to loss of the eisosome. We found that under stress,
Lspl substitutes for the Pill function and is enough to assemble the
eisosome. Our results identify Lspl as an important regulator of the
cellular stress response.

Figure: Lspl substitutes for Pill function in eisosome assembly under
stress conditions. Freeze-fracture electron microscopy images of the plasma
membrane in the wild type (A; normal condition) and pillA (B,C; normal
condition and salt stress, respectively) yeast cells. Note the presence
of membrane invaginations (furrows) in C. (D-G) Detailed view of furrows in pillA cells exposed to salt stress (F corresponds to the area in the black square in C). Scale bars:

500 nm (A-C), 200 nm (D-G).

Vesela P, Zahumensky J, Malinsky J. Lspl partially substitutes for Pill function in eisosome assembly under stress conditions. J Cell Sci. 136 (3):jcs260554
(2023)



Zastaveni glykolyzy je nezbytnou podminkou pro navazani
evoluéné konzervované exoribonukleazy Xrnl na plazmatickou membranu

Glycolysis arrest is a prerequisite for binding of the evolutionarily conserved
exoribonuclease Xrnl to the plasma membrane

no treatment glUCOSG Ukazali jsme, Ze membranova vazba Xrnl zavisi spiSe na glykolytickém
e TR N s == toku nez na dostupnosti fermentovatelného uhliku, je nezavisla na aktivité
A i : TORC1 a vyzaduje klicové eizozomalni proteiny Pill a Lspl. Kromé toho jsme
prokazali, Zze pfi expresi v Saccharomyces cerevisiae se lidsky ortolog Xrnl
chova stejné jako jeho kvasinkovy protéjsek. RozsSifujeme tak dosavadni
poznatky o regulaci Xrnl a naznacujeme, ze tento regulacni mechanismus je
zachovan od kvasinek az po ¢lovéka.

Lidsky Xrnl se vaZe na eizozomy. Subcelularni lokalizace kvasinkového Xrnl-GFP
ajeholidského ortologa HsXrn1-GFPbyly porovnanyv postdiaxickych (nefermentujicich)
burikach pred (levy sloupec) a po pridani exogenni glukézy do kultivacniho média
(vpravo). Vsimnéte si shodnych rozmisténi obou proteinti exprimovanych v xrnlA
kmeni kvasinek. Méritko: 5 um.

We show that membrane binding of Xrn1 depends on glycolytic flux rather than
on the availability of fermentable carbon, is independent of TORC1 activity,
and requires the essential eisosomal proteins Pill and Lspl. In addition, we
demonstrate that when expressed in Saccharomyces cerevisiae, the human
ortholog of Xrnl behaves identically to its yeast counterpart. We extend the
current understanding of Xrnl regulation and suggest that this regulatory
mechanism is conserved from yeast to humans.

xrn1A

Human Xrn1 binds to eisosomes. The subcellular localisations of yeast Xrn1-GFP and
its human ortholog HsXrn1-GFP were compared in post-diauxic (non-fermenting) cells
before (left column) and after the addition of exogenous glucose to the culture media
(right). Note the identical distribution patterns of both the proteins expressed in xrnl1A
yeast strain. Scale bar: 5 ym.

Mondal S, Zahumensky J, Vesela P, Malinsky J. Conserved mechanism of Xrnl
regulation by glycolytic flux and protein aggregation. Heliyon 10 (19):e38786
(2024)




Molekularni biologie nadoru
Molecular Biology of Cancer

Vedouci / Head: Ing. Veronika Vymetalkova, Ph.D.

Oddéleni se zaméruje na vyzkum molekularnich charakteristik nadorovych
onemocneni, zejména kolorektalniho karcinomu a karcinomu pankreatu. Na
molekularné-epidemiologické urovni studujeme biomarkery, které mohou
souviset s rizikem vzniku nadoru, v€asnou detekci, odpovédi na lécbu
i progndzou pacientl. Klicové oblasti naseho vyzkumu zahrnuji studium
mitochondrialni DNA, délky telomer, mutaci v cirkulujici nadorové DNA
a nekodujici RNA. Tyto biomarkery dale validujeme pomoci funkénich studii
in vitro s cilem objasnit jejich biologicky vyznam a potencialni klinické
vyuziti. Pracujeme s raznymi typy biologického materidlu - nadorovou
tkani, periferni krvi, plazmou i stolici - a kombinujeme invazivni i neinvazivni
pristupy k jejich odbéru a analyze.

The department focuses on research into the molecular characteristics
of cancer, particularly colorectal and pancreatic cancer. At the molecular-
epidemiological level, we study biomarkers that may be associated with
cancer risk, early detection, treatment response, and patient prognosis. Key
areas of our research include the study of mitochondrial DNA, telomere
length, mutations in circulating tumour DNA and non-coding RNA. We
are further validating these biomarkers using in vitro functional studies to
elucidate their biological relevance and potential clinical applications. We
work with different types of biological material - tumour tissue, peripheral
blood, plasma and stool - and combine both invasive and non-invasive
approaches for their collection and analysis.






Rozdily v genomu, transkriptomu, MIRNomu a metylomu u synchronnich
a metachronnich jaternich metastaz kolorektalnich nadort

Differences in genome, transcriptome, miRNAome, and methylome in synchronous
and metachronous liver metastasis of colorectal cancer

V této studii jsme na zakladé komplexnich molekularnich analyz charakterizovali metastaticka loziska v jatrech u pacientl s kolorektalnim karcinomem
(CRCLMs) a zamérili se na porovnani molekularnich profild u pacient se synchronnim (SmCRC) nebo metachronnim (MmCRC) kolorektalnim karcinomem.
Nejcastejsi somatické mutace, které jsme ve studii nalezli se vyskytovaly v genech APC, SYNE1, TP53, a TTN. Geny s rozdilnym stupném metylace ci
exprese zahrnovaly geny ucastnici se bunécné adheze, organizace extracelularniho matrix ¢i degradace a interakce neuroaktivniho ligandu s receptorem.
Pacienti s MmCRC oproti pacientdm se SmCRC vykazoavli vy$si mutacni zatéz, vice duplikaci a deleci v DNA v metastatickém lozisku a vétsi heterogenitu
v mutacni signatufe. Komplexni analyzou vsech dat jsme ziskali 107 deregulovanych gent se vztahem k relaxinu, estrogenu, PI3K-Akt, WNT signalnim draham
a k intracelularni messengerové signalizaci. Nase vysledky prispely k molekularnimu rozliseni mezi SmCRC a MmCRC.

We characterised colorectal cancer liver metastases (CRCLMs) and addressed molecular profiles in Synchronous (SmCRC) and Metachronous (MmCRC)
colorectal cancer. The most frequent somatic mutations were in APC, SYNE1, TP53, and TTN genes. The differently methylated and expressed genes comprised
those in cell adhesion, extracellular matrix organisation

and degradation, neuroactive ligand-receptor interaction. SyochranousiGRE o MEESOTEISCRE

MmCRC patients had higher mutational burden, more “ \& 3

duplications and deletions, and a higher heterogeneous

mutational signature than SmCRC. The combined ‘ , —> ' +— “ ( +— ‘ (
analysis resulted in 107 deregulated genes related “, ’ [« 4 [ _4
to relaxin, estrogen, PI3K-Akt, WNT signalling pathways, , | )
and intracellular second messenger signalling. Our data ’ : Liver metastasis / \ Nonaffected liver
contribute to molecular distinctions between SmCRC and
MmCRC. 1 N —
DNA methylation Whole exome sequencing
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Délka telomer jako ukazatel terapeutické odpovédi a prezitiu pacientek
diagnostikovanym s karcinomy vajecniku

Telomere length as a predictor of therapy response and survival in patients diagnosed with ovarian carcinoma

Tento puvodni clanek zkoumal regulaci telomeroveé délky u 209 pacientek s karcinomy vajecnik(. Telomery v leukocytech a nddorech byly méreny multiplexovou
gPCR. Metyla¢ni profily a genova exprese shelterinu a telomerazy byly analyzovany pomoci ¢ipl lllumina a RNA-Seq. Pacientky citlivé na I1é¢bu na bazi platiny
mély kratsi telomery v leukocytech. Analyza transkriptomu prokazala zmény v signalni draze receptort aktivovanych peroxizomovymi proliferatory (PPAR)
u pacientek s odlisnymi odpovédmi na terapii. Telomery v tumoru kratsi nez median predikovaly lepsi celkové preziti.

Obrazek: Kratsi délka telomer v leukocytech periferni krve miiZe byt spojena se zvysenou citlivosti na lécbu

PCA plot PCA plot na bazi platiny. Pacientky s karcinomy vajecnikil dobre odpovidajicimi na lécbu na bazi platiny (doba od posledni
A i @ ® lécby platinou do recidivy > 12 mésicti, n = 93) mély kratsi telomery v leukocytech ve srovnani s pacientkami jejichz
) @% nadory byly na lécbu rezistentni (doba od posledni lécby platinou do recidivy < 6 mésicti, n = 46, P = 0,037).
0 ® &)
o g This original article investigated telomere length (TL) regulation in 209 ovarian cancer patients. TL
e in leukocytes and tumors was measured by multiplex gPCR. Methylation profiles and gene expression
-40- of shelterin and telomerase were analysed by Illumina microarrays and RNA-Seq. Patients sensitive
— . to platinum-based therapy had shorter leukocyte TL. Transcriptomic analysis showed peroxisome
20 0 20 40 -20 0 20 proliferator-activated receptor (PPAR) signaling pathway alterations in patients with differing therapy
PC1 PC1 responses. Tumor TL below the median predicted better overall survival.

? z::::s:::;z:: Figure: Shorter telomere length in peripheral blood leukocytes may be associated with increased sensitivity
to platinum-based therapy. Patients with ovarian carcinomas responding to platinum-based treatment (time from
last platinum treatment to recurrence > 12 months, n = 93) had shorter telomeres compared to those with therapy-
resistant carcinomas (time from last platinum treatment to recurrence < 6 month, n = 46, P = 0.037).

Platinum-sensitive vs. Platinum-resistant
Tomasova K., Seborova K., Kroupa M., Horak J., Kavec M., Vodickova L., Rob L., Hruda M., Mrhalova M.,
@ NS @ p-alue @ p-valueandlog; FC Bartakova A., Bouda J., Fleischer T, Kristensen V.N., Vodicka P, Vaclavikova R. Telomere length as
_ a predictor of therapy response and survival in patients diagnosed with ovarian carcinoma. Heliyon. 2024
% 10.04 i | Jun 29;10(13):e33525. doi: 10.1016/j.heliyon.2024.e33525. PMID: 39050459; PMCID: PMC11268197.
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Neurofyziologie sluchu
Auditory Neuroscience

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

Oddeleni se zabyva vyzkumem mechanismd audiologickych poruch, které
vyznamneé 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 department is focused on the study of the mechanisms of audiological
disorders, which significantly reduce people's quality of life, especially the
ageing 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.

>






Uloha receptort GABAB v subkortikalnich drahach sluchového systému savct

The role of GABAB receptors in the subcortical pathways of the mammalian auditory system

Shrnujeme soucasné poznatky o distribuci a funkci GABA-B receptor( v hlemyzdi a centralni sluchové draze. Receptory se podileji na procesech nezbytnych
pro spravnou funkci sluchu, jako je modulace kochlearniho zesilovace, regulace spontanni aktivity, binauralni a ¢asové zpracovani informaci a prediktivni
kodovani. Naopak dysfunkce GABA-B hraje roli u nékterych patologickych stavd sluchového systému, véetné rGznych forem ztraty sluchu.

Obrazek: Schematické zndazornéni GABA-B receptoru a spraZenijeho podtypti s efektory v centrdlnich synapsich. (A) Funkcni receptor je tvoren jako heteromer z podjednotky
GB1, kterd nese vazebné misto pro agonisty, a GB2, ktera vaze G-proteiny. Sushi domény (SD) na N-konci GB1 (u varianty GB1a, ale ne u GB1b) interaguji s nékolika proteiny
(APP, AJAP-1, PIANP), regulujimi subcelularni trafficking receptort. Aktivita GABA-B je modulovana kindzami CaMKIl, PKC, AMPK, PKA a GRK4, které fosforyluji rizna mista
na C-konci GB1 nebo GB2, a interakcemi s proteiny KCTD, 14-3-3, ATF/CREB, NSF a kapsaicinovym receptorem TRPV1. (B) Podtypy GABA-B obsahujici odlisné varianty GB1
(GABAB1a/2 a GABAB1b/2) lokalizuji rozdilné do presynaptické a postsynaptické casti excitacnich (Glu), ale ne inhibicnich (GABA) synapsi. Pre- a postsynaptické receptory
prostrednictvim efektorovych enzymu a iontovych kanalti (adenylylcyklaza, VGCC, GIRK) reguluji uvolriovani neurotransmiterti a neuronalni excitabilitu. Heteroreceptory na
excitacnich synapsich jsou aktivovany GABA (modre) prelévajici se ze sousednich inhibicnich synapsi.

We summarise current knowledge on the distribution and function of GABA-B receptors in the cochlea and central auditory pathway. The receptors are
involved in processes essential for proper hearing function, such as cochlear amplifier modulation, regulation of spontaneous activity, binaural and temporal
information processing, and predictive coding. Conversely, GABA-B dysfunction plays a role in some pathological conditions of the auditory system, including
various forms of hearing loss.

Figure: Schematic representation of the GABABR heterodimer and coupling of its subtypes to effectors at central synapses. (A) The functional receptor is formed
as a heteromer from the subunit GB1, which carries the agonist binding site, and
GB2, which binds G-proteins. Sushi domains (SD) at the N-terminus of GB1 (in the
GBla variant but not in GB1b) interact with several proteins (APP, AJAP-1, PIANP)
regulating subcellular trafficking of the receptor. GABA-B activity is modulated
by the kinases CaMKiIl, PKC, AMPK, PKA and GRK4, which phosphorylate different
sites on the C-terminus of GB1 or GB2, and by interactions with the proteins
KCTD, 14-3-3, ATF/CREB, NSF and the capsaicin receptor TRPV1. (B) GABA-B
subtypes containing distinct GB1 variants (GABABla/2 and GABAB1b/2) localise
differentially to the presynaptic and postsynaptic parts of excitatory (Glu)
but not inhibitory (GABA) synapses. Pre- and postsynaptic receptors regulate
neurotransmitter release and neuronal excitability via effector enzymes and ion
channels (adenylyl cyclase, VVGCC, GIRK). Heteroreceptors at excitatory synapses

are activated by GABA (blue) spilling over from adjacent inhibitory synapses.

Ture¢ek R, Melichar A, Kralikova M, Hruskova B. (2023) The role of GABAB uSX—> 3 ij
receptors in the subcortical pathways of the mammalian auditory system. ATFX/CREB | PKC=® SRR

Front. Endocrinol. 4:1195038. doi: 10.3389/fend0.2023.1195038. LA
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Vliv starnuti, ztraty sluchu a tinnitu na bilou hmotu v lidském
sluchovém systému odhaleny pomoci fixelové analyzy

The effect of ageing, hearing loss, and tinnitus on white matter
in the human auditory system revealed with fixel-based analysis

Identifikovali jsme vékem a patologii vyvolané zmény v nervovych drahach spojujicich

fight hemisphere vybrané oblasti centralniho sluchového systému se strukturami limbického systému.
Ic | HG | PT | HIP [AMY | INs Vysledky ziskané u 79 dobrovolnikd pomoci 3T MRI ukazaly negativni vliv starnuti,
Ic 14| 9 | 19 | 10 | 14 nikoli vsak ztraty sluchu nebo tinnitu, na plochu prifezu a hustotu nervovych vlaken.

HEER A Nase zjisteni prokazujici plasticitu anatomickych spojeni mezi sluchovym a limbickym

. [ systémem by mohla pomoci pochopit patofyziologické mechanismy presbyakuze.

g Hp | 14 | 24 | 16 % | 2 Obrazek: VysledRy fixelové analyzy v traktech spojujicich oblasti sluchového a limbického
v e 2 systému. Redukce drah bilé hmoty spojujicich sluchové (Inferior colliculus, IC; Heschliv gyrus,
= R —_ 0o HG; planum temporale, PT) a limbické struktury (predni insula, INS; hipokampus, HIP; amygdala,

o AMY) v obou hemisférach (vievo ¢ervené a vpravo modre) vyjadiena v % (tabulka) nebo tloustkou

spojovacich linii v grafech. (A) hustota vidken, (B) logaritmicka mira prurezu viaken, (C) mira
hustoty a prurezu vidken.

& :zhthe,:wh::p — f— We identified age- and pathology-induced changes in neural pathways connecting

- S Ea T selected regions of the central auditory and limbic systems. Results obtained in 79

¢ o BB e e volunteers using 3T MRI showed a negative effect of ageing, but not hearing loss

5 or tinnitus, on the cross-sectional area and density of nerve fibres. Our findings

BT el demonstrating the plasticity of anatomical connections between the auditory and limbic
4 Ll i systems could help to understand the pathophysiological mechanisms of presbycusis.

T:_: : :: : : = < . Figure: Results of fixel-bqsed analysis in tracts cqnnecting areas of. the aqditory and limbic

systems. Reduction of white matter tracts connecting auditory (Inferior colliculus, IC; Heschl's

gyrus, HG; planum temporale, PT) and limbic structures (anterior insula, INS; hippocampus, HIP;
amygdala, AMY) in both hemispheres (left in red and right in blue) expressed as % (table) or
thickness of connecting lines in graphs. (A) fibre density, (B) logarithmic measure of fibre cross-

right hemisphere

PR PP T Py sectional area, (C) measure of fibre density and cross-sectional area.

IC 17 11 30 25 21 . = . « . . X e
. Svobodova, V., Profant, O., Skoch, A., Tintéra, J., Téthova, D., Chovanec, M., Capkova,
el il e il e D., Syka, J.: (2024) The effect of aging, hearing loss, and tinnitus on white matter in
i @ LR e the human auditory system revealed with fixel-based analysis. Frontiers in aging
A X2 neuroscience 15: 1283660.
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Neurochemie
Neurochemistry

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

Oddeéleni zkouma molekularni mechanismy regulujici funkci NMDA receptor(
v savc€ich neuronech za normalnich i patologickych podminek. Zamé fujeme
se na studium procesu ovliviujicich povrchové mnozstvi NMDA receptord,
jejich lokalizaci a mobilitu. Dale zkoumame funkéni dopad patogennich
variant genl téchto receptorll, které jsou spojeny s neurologickymi
onemocnénimi, jako je epilepsie. Vyvijime nové farmakologické modulatory
glutamatovych receptoru s cilem zlepsit Ié€bu kognitivnich poruch spojenych
s neurodegeneraci, véetne Alzheimerovy choroby. Vysledky naseho vyzkumu
prispivaji k hlubSimu porozuméni regulaci glutamatovych receptord a k vyvoji
novych terapeutickych strategii pro onemocnéni CNS.

The department 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 “personalised” compounds for treating
specific neurodegenerative conditions including Alzheimer’s disease.






Povrchova mobilita a lokalizace NMDA receptoru v hipokampalnich neuronech
v zavislosti na podjednotce mérena pomoci tzv. nanobody

Subunit-Dependent Surface Mobility and Localisation of NMDA Receptors
in Hippocampal Neurons Measured Using Nanobody Probes

Nas vyzkum se zabyval povrchovou lokalizaci a pohybem rliznych podjednotek NMDA receptoru. Pomoci inovativni nanosondy (nanoGFP-QD605) jsme
objevili vyznamné rozdily v zavislosti na typu podjednotky: GIuUN2A a GIuN2B podjednotky se nachazely predevsim uvnitf synapsi a vykazovaly omezeny
pohyb, zatimco GIUN3A podjednotky se nachazely pfevazné mimo synapse a vykazovaly vétsi pohyblivost. Tuto metodiku Ize pouzit ke zkoumani dalSich
receptorll v savCich neuronech, ¢imz se zvysi potencial budouciho vyzkumu.

Obrazek: Pohyblivost podjednotek NMDA receptoru pomoci nanosond. (A) Schéma zndzornujici sondy na bazi kvantovych tecek (QD). Obvykla antiGFP-QD605 sonda
obsahujici velkou protilatku v kombinaci s dalsi protilatkou konjugovanou s QD605. Sonda nanoGFP-QD605 obsahuje malou nano protilatku prfimo konjugovanou s QD605.
(B) Reprezentativni povrchové trajektorie NMDA receptortl obsahujicich GFP-GIUN2A, GFP-GIuUN2B nebo GFP-GIuN3A podjednotky (zelené) v hipokampalnich neuronech
exprimujicich synapticky marker Homer (Cervené), sledované pomoci nanosondy (barevné trajektorie). (C) Graf shrnujici hodnoty difuzniho koeficientu D pro trajektorie
nanosondy, mobilita podjednotek NMDA receptorti je nasledujici: GFP-GIUN2A < GFP-GIUN2B < GFP-GIuN3A.

Our investigation delved into the surface localisation and movement of NMDA receptor subunits. Using an innovative nanoprobe (nanoGFP-QD605), we
discovered significant differences based on subunits: GIUN2A and GIuUN2B subunits were primarily found within synapses, displaying limited movement, while
GIuN3A subunit was largely outside synapses, showing greater mobility. This methodology can be applied to explore other receptors in mammalian neurons,
amplifying future research potential.

Figure: Mobility of NMDA receptor subunits using nanoprobes. (A) Schematic diagram depicting QD-based probes. The usual antiGFP-QD605 probe contains a large
antibody and another antibody conjugated to QD605. The nanoGFP-QD605 probe contains a small nanobody directly conjugated to QD605. (B) Representative surface
trajectories of GFP-GIUN2A-containing, GFP-GIUN2B-containing, or GFP-GIuN3A-containing NMDARs (green) in hippocampal neurons expressing synaptic marker Homer
(red) tracked using nanoprobe (colored trajectories). (C)
Graph summarising the diffusion coefficient D values for A
nanoprobe trajectories, mobility of NMDA receptor subunits

is as follows: GFP-GIUN2A < GFP-GIuN2B < GFP-GIuN3A. Usual probe
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Potentni a reverzibilni blokator otevieného kanalu NMDA receptoru odvozeny
od dizocilpinu se zvysenou inhibici kanalu skrze membranu

Potent and reversible open-channel blocker of NMDA receptor derived
from dizocilpine with enhanced membrane-to-channel inhibition

Tento clanek predstavuje K2060, novy blokator otevienych kanald NMDA receptorl s vylepsenou "membranové-kanalovou inhibici". K2060 reverzibilné
inhibuje podtypy GIuUN1/GIuN2A a GIuN1/GIuN2B a vykazuje vy$si ucinnost nez memantin pfi snizovani excitacnich postsynaptickych proudd v hippocampalnich
neuronech. Preklinické studie ukazuji pfiznivy bezpecnostni profil a potencialni terapeutické vyuziti u poruch CNS spojenych s dysfunkci NMDA receptord,
vcetné zlepseni [éCby pfi expozici nervovym latkam.

Obrazek: K2060: Novy blokdtor otevienych kanadlii s vylepsenou membranové-kandlovou inhibici pro léébu dysfunkce NMDA receptorii. (A) Schéma znazornujici
zvysenou membranove-kandlovou inhibici u K2060 oproti memantinu, s pomalejsim ndstupem a odmytim inhibice klasickou cestou. (B) Tabulka porovndvajici klicové

parametry klasické a membranoveé-kanadlové inhibice, zahrnujici uc¢innost inhibice klasickou i membranove-kandlovou cestou, a také kinetiku rychlosti ndstupu a odmyti
inhibice v ramci klasického mechanismu.

This article introduces K2060, a novel open-channel blocker of NMDARs with enhanced "membrane-to-channel inhibition". K2060 reversibly inhibits GIuN1/
GIuN2A and GIuN1/GIuN2B subtypes, demonstrating greater efficacy than
A memantine in reducing excitatory postsynaptic currents in hippocampal
neurons. Preclinical studies show a favourable safety profile and potential
therapeutic applications for CNS disorders linked to NMDAR dysfunction,
including improved outcomes in nerve agent exposure treatment.

Memantine
CHj,

Figure: K2060: A Novel Open-Channel Blocker with Enhanced Membrane-to-
Channel Inhibition for NMDAR Dysfunction. (A) Diagram illustrating enhanced
membrane-to-channel inhibition of K2060 compared to memantine, with slower
onset and offset of inhibition via the traditional pathway. (B) Table comparing
key parameters of classical and membrane-to-channel inhibition, including the
efficacy of inhibition via the classical and membrane-to-channel pathways, as
well as the Rinetics of the onset and offset of inhibition in the classical mechanism.

Misiachna A, Konecny J, Kolcheva M, Ladislav M, Prchal L, Netolicky J,

B Kortus S, Zahumenska P, Langore E, Novak M, Hemelikova K, Hermanova
Memantine K2060 Z, Hrochova M, PbelikanovaSA, kOdvarkova J,kPejchaI J, KasszijJ, Zdar%\ia
ICs0 (UM) ~13 0.7 Karasova J, Korabecny J, Soukup O, Horak M. Potent and reversible

open-channel blocker of NMDA receptor derived from dizocilpine with

Onset k?net?cs (Ton; ms; 10 pM) | ~100 ~400 enhanced membrane-to-channel inhibition. Biomed Pharmacother. 2024
Offset kinetics (1o, ms; 10 uM) | ~800 ~9,000 Sep;178:117201. doi: 10.1016/j.biopha.2024.117201. Epub 2024 Jul 24.
Mlnlmum IMCI/Icontrol ~05 ~03 PM'D 39053419

GIuN1/GIluN2A NMDARs (0 mM Mg*; membrane potential of -60 mV)



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 remodelling of chromatin. The aim of the department is
to characterise 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 fertilisation. Another topic is the impact of A- and
B-type nuclear lamin depletion on early development.
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Nacasovani prenosu prvojader ma zasadni vliv na kvalitu embryi

The timing of pronuclear transfer critically affects the developmental competence and quality of embryos

Pfenos prvojader za Uc¢elem terapie se pfimo pouziva v lidské mediciné v fadé evropskych zemich. Pfes pozitivni vysledky v lidské asistované reprodukci neni
pfesny postup ¢asto definovan a cely protokol tedy neni zcela jasné dany. V nasi praci jsme se na modelu idiopatické zastavy vyvoje embrya snazili konkrétnéji
vydefinovat, jak nacasovani pfenosu prvojader ovliviiuje jeho Uspésnost. Ukazali jsme, Ze zasadni roli hraje proces replikace. Na zakladé nasi prace je tak
mozné jednoznac¢né doporucit aplikaci tohoto postupu na ¢asnou fazi prvniho embryonalniho cyklu.

Obrazek: Replikacni stres béhem prvniho embryondlniho cyklu provazi idiopatickou zdstavu vyvoje. Replikacni stres se mtiZe vyrazné podilet na zastavé embryonalniho
vyvoje. Abychom lépe porozuméli dopadum replikacnihos tresu, vytvorili jsme

modelovy systém, ktery umoznil sledovat dlouhodobé dopady na vyvoj embrya (horni 1-cell 2-cell
c¢ast, markery poskozeni DNA: RPA32, YH2A.X a Rad51). Modelova embrya nedokazi : :
replikacni stres potlacit, coZ vede k vyrazné kumulaci dvouvldknového poskozeni DNA
vdvoubunécném stadiu. Oproti tomu ,zdrava“embrya nevykazuji znamky replikacniho

stresu a ani poskozeni DNA.

Pronuclear transfer is a therapeutic approach used in several European
countries. Irrespective of its successful use in human assisted reproduction,
the exact protocol is often not described. We used a model of idiopathic
developmental arrest to define the requirements for successfully applying this
approach. We showed that the timing when pronuclear transfer is applied
plays a major role, with the first embryonic replication being decisive for
the subsequent embryo development. We therefore recommend using the
pronuclear transfer in the early phases of the first embryonic cell cycle.

M phase EdU-
17-18 h 20-21 h \

M phase EdU- . )
EdU incorporation

Figure: Replication stress during the first embryonic cell cycle is accompanied by
replication stress. Replication stress can markedly impact embryo development,
leading to its arrest. To better understand the replication stress effects, we developed
a model systém, which allowed us to follow the long-term consequences on embryo
development (top, markers of replication stress and DNA damage: RPA32, yH2A.X and
Rad51). The model embryos can not suppress the replication stress, which leads to the
accumulation of double-stranded DNA damage in the following embryonic cycle. By
contrast, "healthy" embryos show neither signs of replication stress nor DNA damage.

The timing of pronuclear transfer critically affects the developmental competence and quality of embryos. Znachorova T, Dudko N, Ming H, Jiang Z, Fulka H.
Mol Hum Reprod. 2024 Jun 26;30(7):gaae024. doi: 10.1093/molehr/gaae024. PMID: 38991843



Identifikace a charakterizace novych vazebnych vilastnosti
chromatin remodelujiciho proteinu SMARCAS5

Identification and characterisation of novel binding properties of the chromatin remodeling protein SMARCAS

Zjistili jsme, Zze SMARCAS se specificky vaze na dvojmocné prechodné kovy (Co, Cu, Zn, Ni) na pevnych nosi¢ich. Izolace proteinu a analyza vazeb byla
provedena pomoci afinitni chromatografie na vazanych kovovych iontech a kvantové-mechanickymi vypocty, které poskytly prostorové-energetické modely.
Hlavni vyznam prace spociva v moznosti studovat funkéni interakce mezi pfechodnymi kovy a proteinem SMARCADBS v bunce. Konkrétné se jedna o pfipadnou
modulaci jeho nukleozom-translokaéni aktivity a konformacni zmény v chromatin remodelujicich komplexech.

Obrazek: Optimalizovand struktura kationtu zinku s ¢dasti proteinu SMARCAS5. Atom zinku (Seda kulicka) v komplexu s nosicem karboxymethylaspartat tvori vazby se
dvéma postrannimi retézci histidinti proteinového fragmentu SMARCAS (fialovy pruh). Model je postaven na vypoctech B3LYP, ktera je jednou z metod zaloZenych na teorii
funkcionalu hustoty.

We found that SMARCAS specifically binds to divalent transient metals (Co, Cu, Zn,
Ni) on solid supports. Isolation of protein and analysis of bonds were performed by
immobilised metal affinity chromatography and quantum mechanics calculations,
which resulted in spatio-energy models. The main importance of this work resides
in possibilities to study functional interactions between transition metals and the
SMARCAS5 protein in the cell. These are: potential modulation of its nucleosome-
translocation activity and conformational changes within chromatin remodelling
complexes.

Figure: Optimised structure of the zinc cation with the part of protein SMARCAS5. The zinc
atom (grey ball) complexed with the carboxymethyl aspartate resin forms bonds with the
two histidine side chains on SMARCAS5 protein fragment (violet ribbon). Model is based B3LYP
calculations; B3LYP approach belongs to density functional theory methods.

Andrikopoulos, P. C, Cabart, P.: (2024) The chromatin remodeler SMARCAS binds to
d-block metal supports: Characterization of affinities by IMAC chromatography and
QM analysis. PLoS One, Oct 7;19(10):e0309134. doi: 10.1371/journal.pone.0309134.
eCollection, PMID: 39374200




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 prirodnimi protizanétlivymi latkami z hlediska jejich potencialu napomahat
regeneraci nervové tkané. Pomoci genové terapie stimulujeme regeneraci
axonu. 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
léCiv 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.



=

—of il
- s |
|

T

>

—
=Y




Inhibitor syntazy kyseliny hyaluronové v nizké davce zvysuje plasticitu nervové tkané
po chronickém misSnim poranéni, ale nestaci na snizeni funk¢niho deficitu

Low-dose hyaluronic acid synthase inhibitor increases neural tissue plasticity
after chronic spinal cord injury but is not sufficient to reduce functional deficits

Potkandm s chronickym poskozenim michy (PM) byl podavan inhibitor syntézy kyseliny hyaluronové (HASI) na podporu neuroplasticity. Lécba HASI snizila
syntézu kyseliny hyaluronové, zredukovala gliovou jizvu a zvysila proristani 5-hydroxytryptaminovych vlaken do ventralnich rohd. Soucasna davka vsak
nebyla dostate¢na k potlaceni up-regulace CS-GAG vyvolané PM. K dosazeni pfiznivého funkéniho zlep$eni po PM bude zapotfebi zvysit davkovani.

Obrazek: Lé¢ba HASI snizZila oblast gliové jizvy v okoli mista léze. Reprezentativni fluorescencni snimkRy zobrazujici epicentrum léze obarvené na glialni fibrilarni Rysely
protein (GFAP) u skupiny léc¢ené HASI a placebem s chronickym misnim poranénim. Ctverecky ukazuji zvétsené snimky zndzornujici strukturdlni zmeny gliové jizvy po lécbé
HASI ve srovnani s nelécenymi zviraty. Sloupcovy graf znazornujici plochu gliové jizvy kolem centralni dutiny.

Rats with chronic spinal cord injury (SCI) were fed with hyaluronic acid syntase inhibitor (HASI) to promote neuroplasticity. HASI treatment reduced the gliar
scar, HA synthesis and increased sprouting of 5-hydroxytryptamine fibres into ventral horns. However, the current dose was not sufficient to suppress CS-GAG
up-regulation induced by SCI. Further adjustment of the dosage will be required to benefit functional recovery after SCI.

Figure: HASI treatment reduced glial scar area surrounding
the lesion site. Representative fluorescence images showing
the epicenter of the lesion stained for glial fibrillary acidic
protein (GFAP) in the HASI and placebo treated group with
chronic spinal cord injury. Squares show magnified images
illustrating structural changes in glial scar after HASI
treatment compared with untreated animals. Bar graph
showing the area of glial scar around the central cavity.
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P, Kwok JCF. Low oral dose of 4-methylumbelliferone
reduces glial scar but is insufficient to induce functional
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Podminky skladovani ovliviauji slozeni lyofilizovaného sekretomu
multipotentnich mezenchymalnich stromalnich bunék

Storage conditions affect the composition of the lyophilised secretome of multipotent mesenchymal stromal cells

Optimalni uchovani sekretomu mezenchymalnich stromalnich bunek ma klicovy vyznam pro jeho Siroké vyuziti. Stabilita biomolekul je vyrazné ovlivnéna
délkou a teplotou skladovani. Zjistili jsme, Zze skladovani lyofilizovaného sekretomu pfi =80 °C zajistuje uchovani biomolekul po dobu 3 a 30 mésicl. Skladovani
pfi =20 °C, 4 °C nebo pokojové teploté mélo nepfiznivy vliv na hladiny rlstovych faktor a cytokinl, ktery se v priibéhu ¢asu jesté zvyraznil.

Obrazek: Vliv teploty a doby skladovani na stabilitu sloZeni lyofilizovaného sekretomu multipotentnich mezenchymadlnich stromalnich bunék. Kondicionované médium
z MSC Whartonova Zelé bylo lyofilizovano a uchovavano pri =80 °C, —20 °C, 4 °C nebo pri pokojové teploté po dobu 3 a 30 mésicui. Po skladovani a rekonstituci byly hladiny
rustovych faktort a cytokint hodnoceny pomoci multiplexniho testu. Kratkodobé skladovani pri rtiznych teplotach zachovalo vice nez 60 % studovanych rustovych faktort
a cytokint; dlouhodobé uchovani bylo dostatecné pouze pri teploté —80 °C.

The optimal preservation of mesenchymal stromal cell-derived secretome is crucial for its widespread use. The stability of biomolucules is highly affected
by storage duration and temperature. We discovered that storage of lyophilised secretome at —80°C ensured biomolecule preservation for 3 and 30 months.
Storage at —20°C, 4°C, or room temperature had a detrimental effect on growth factors and cytokines levels, which became more pronounced over time.

Figure: Effect of storage temperature and duration on the stability of lyophilised multipotent mesenchymal stromal cell-derived secretome composition. The conditioned
medium from Wharton’s jelly MSCs was
lyophilised and kept at —80°C, —20°C, 4°C,

Changes in secretome composition or room temperature for 3 and 30 months.
-80°C _ After storage and reconstitution, the levels of
growth factors and cytokines were assessed
-20°C BDNF {, bNGF § using multiplex assay. Short-term storage at
3 monthe various temperatures maintained over 60%
+4°C BDNZJ&W?E”’ of the studied growth factors and cytokines;
long-term preservation was only adequate at
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Tkanové inzenyrstvi
Tissue Engineering

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

Oddéleni je predevSim zaméfeno na vyvoj a pfipravu tkanovych nahrad,
pfedevSim biodegradabilnich a na bazi nanovlaken a pén, ale také
vyhledavani moznosti praktického vyuziti vysledkd. Vyvijime technologii
uvolnovani bioaktivnich latek s vyuzitim rdznych typld nanovlakennych
nosicl, syntetickych nebo nativnich rastovych faktort, coz umoznuje fizeny
prisun zivin a lékd pfimo do mista defektu. Kromé toho vyvijime také umelé
chrupavcité a kostni nahrady pro klinické vyuziti v ortopedii, nanovlakenné
nosice pro hojeni koznich defektl a incisionalni hernie a také in vitro modely
raznych tkani pro toxikologické hodnoceni nanocastic a chemickych latek
a pro testovani |éCiv na [éCbu 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/microfibre scaffolds with liposomes for the targeted release of drugs
into the defect. We are creating 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.






Postupné uvoliovani alendronatu pro lé¢bu nadkriticky velkych kostnich defektu
u osteoporotickych a kontrolnich potkant

The gradual release of alendronate for the treatment of critical bone defects
in osteoporotic and control rats

Osteopordza je rozsifené zavazné onemocnéni, jehoz standardni lécba spociva v systematickém podavani bisfosfonatl, nejcastéji alendronatem (ALN).
Systematicka lécba je ale spojena s nezadoucimi vedlejsimi ucinky. V této studii jsme vyvinuli nosi¢ z polykaprolaktonu/nanohydroxyapatitu s uzavienym ALN,
pro lokalni uvolnéni léciva pfimo v misté poskozeni kosti. ALN se z nosice postupné uvolfoval po vice nez 22 dni. In vivo studie prokazala ucinek uvolnéného

ALN, ktery podporoval novotvorbu kosti v okoli implantovaného nosice.

Obrazek: Mikro-CT kostnich defektii po 6-tydenni regeneraci. Analyza mikro-CT defektl ukazala, ze v okoli
nosicu obsahujicich ALN (PCL/HA/ALN) odchazelo k tvorbé denzni kostni hmoty v porovnani s nosicem bez
ALN (PCL/HA) a kontrolnim prazdnym defektem (empty) a to jak u zvifat s navozenou osteoporézou (OP), tak
u kontrolnich zvirat (C). Na vysledky nemélo vliv systémové podavani ALN (+ALN) v porovndni se zviraty bez
celkové lécby (-ALN).

Osteoporosis is a widespread, serious disease whose standard treatment consists of the systematic
administration of bisphosphonates, most commonly alendronate (ALN). However, systematic
administration is associated with negative side effects. In this study, we developed a polycaprolactone/
nanohydroxyapatite scaffold with encapsulated ALN, for local drug release directly at the site of bone
damage. ALN was gradually released from the scaffold over 22 days. An in vivo study demonstrated the
effect of the released ALN, which supported peri-implant bone formation.

Figure: Micro-CT of bone defects after 6-week regeneration. Micro-CT analysis of defects showed that denser
bone formation occurred in the vicinity of ALN-containing scaffolds (PCL/HA/ALN) compared to the ALN-free
scaffolds (PCL/HA) and the control empty defect (Empty), both in osteoporosis-induced (OP) and control animals
(C). Results were not affected by systemic administration of ALN (+ALN) compared to animals without systemic
treatment (-ALN)

Hedvicakova, V., Zizkova, R., Buzgo, M., Vistejnova, L., Klein, P, Hovorakova, M., Barto$, M., Steklikova, K.,
Lunackova, J., Sebova, E., Paurova, I., Rysova, M., Filova, E., & Rampichova, M. (2023). The Gradual
Release of Alendronate for the Treatment of Critical Bone Defects in Osteoporotic and Control Rats.
International journal of nanomedicine, 18, 541-560. https://doi.org/10.2147/1JN.S386784
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Nanovlakenny hybridni nosi¢ z organosilanti podporujici bunéénou adhezi a proliferaci

Hybrid organosilane nanofibre scaffold formation supporting cell adhesion and growth

V této studii byl testovan organosilanovy nanovlakenny (NFs) material vyrobeny z N,N’-bis(3-(triethoxysilyl)propyl)oxamid (BTPO) metodou elektrostatického
zvlaknovani. BTPO NFs vykazoval v porovnani s polykaprolaktonovym a tetraethoxysilanovymi NFs nosi¢i dobrou proteinovou adsorpci i bunéénou proliferaci
a zanedbatelnou cytotoxicitu. BTPO NFs je proto slibnym materialem pro vyuziti v mediciné. Jednoduchy postup syntézy BTPO zamezuje komplikacim, které

se mohou objevit u viceslozkovych materiald.

BTPO TEOS
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Obrazek: Bunécna proliferace a distribuce bunék na nanovlakennych materidlech
zobrazena pomoci konfokdlni mikroskopie. Bunécna jadra byla barvena propidium
jodidem (¢ervené) a membranové struktury byly barevny DiOC6(3) (zelené) 1. a 7.
den experimentu. Aktinova mikrofilamenta byla barvena phalloidinem (Cervené)
a jadra bunék byla barvena Hoechstem (modre) 14. den experimentu. Velikost mérky
je 100 um. Zkratky: N,N’-bis(3-(triethoxysilyl)propyl)oxamid (BTPO), tetraethoxysilan
(TEOS), polykaprolakton (PCL).

In this study, an organosilane nanofibrous (NFs) scaffold comprising of
N,N’-bis(3-(triethoxysilyl)propyl) oxamide (BTPO) was electrospun. Prepared
material showed good protein adsorption and cell proliferation and negligible
cytotoxicity compared to poly(e-caprolactone) and also tetraethoxysilane
NFs materials. Therefore, BTPO NF is a promising scaffolding material for use
in medicine. Moreover, the pure one-pot procedure ensures no complications
arising from multicomponent materials.

Figure: Cell proliferation and distribution on nanofibrous materials detected by
confocal microscopy. Cell nuclei were stained using propidium iodide (red colour),
and intracellular membranes using DiOC6(3) (green colour) on days 1 and 7.
Filamentous actin stained by phalloidin (red colour), and nuclei stained by Hoechst
(blue colour) on day 14. Scale bars shown are 100 um. Abbreviations: N,N-bis(3-

(triethoxysilyl)propyl)oxamide (BTPO), tetraethoxysilane (TEOS), polycaprolactone
(PCL).

Hobbs C., Kulhankova J., Holubova B., Mahun A., Kobera L., Erben J,
Hedvicakova V., Hauzerova S., Rysova M., Makova V., Hybrid organosilane
nanofibre scaffold formation supporting cell adhesion and growth, Journal
of Materials Science. 2024; 59:19612-19627, https://doi.org/10.1007/
5s10853-024-10324-0



Toxikologie a molekularni
epidemiologie

Toxicology 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.
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Vliv rizného typu prostredi na epigenetické nastaveni a poskozeni chromozomt

Effects of various environments on epigenetic settings and chromosomal damage

Studie se zaméfila na vysvétleni neocekavanych vysledk( ziskanych v silné znecisténé oblasti Ceské republiky (nejnizsi frekvence mikrojader v obdobi
s nejvyssimi koncentracemi znecistujicich latek v ovzdusi). Nové vysledky ukazaly vyznamné nizsi frekvence chromozomalnich zlomd v této populaci spolu
s vyznamné nizsim profilem metylace DNA v genu XRCC5 zapojeném do reparacni drahy NHEJ. Epigeneticka adaptace byla navrzena jako ddvod pro snizeni
frekvence chromozomalnich zlom.

Obrazek: Priklady riiznych typt mikrojader. Priklady lidskych lymfocytu periferni krve po blokovani déleni cytochalasinem B obarvenych DAPI (modra) a pancentromerickymi
sondami s FITC (zelend). (A): dvoujaderna burika s mikrojadry s pritomnosti dvou centromerovych signalti - chromozomalni ztraty. (B): dvoujaderna burika s mikrojadry
s absenci centromerového signdlu — chromozomalni zlom.

The study focused on the explanation of unexpected results obtained in a heavily polluted region of the Czech Republic (the lowest frequency of micronuclei
related to highest concentrations of air pollutants). New results showed significantly lower frequencies of chromosomal breaks in this population, together
with significantly lower DNA methylation profile in XRCC5 involved in the NHEJ repair pathway. The epigenetic adaptation was suggested as a reason for the
reduced level of chromosomal breaks.

Figure: Examples of various types of micronuclei.
Examples of cytochalasin B-blocked human
peripheral blood lymphocytes stained with DAPI
(blue) and pan-centromeric probes with FITC
(green). (A): binucleated cell with a micronucleus
with the presence of two centromere signals -
chromosomal losses. (B): binucleated cell with
a micronucleus with the absence of centromere
signal - chromosomal break.

Rossnerova, A.; Elzeinova, F.; Chvojkova, |;
Honkova, K.; Sima, M.; Milcova, A.; Pastorkova,
A., Schmuczerova, J.; Rossner, P. Jr.; Topinka,
J.; Sram, R.J. Effects of various environments
on epigenetic settings and chromosomal
damage. Environ. Pollut. 2023, 323,
121290. PMID: 36804881, DOI: 10.1016/j.
envpol.2023.121290.




Transkriptomické a epigenomické profilovani identifikuje zmény v odpoveédi
po pusobeni dieselovych emisi u osob s Alzheimerovou chorobou i v in vitro modelu

Transcriptomic and epigenomic profiling reveals altered responses to diesel emissions
in Alzheimer's disease both in vitro and in population-based data

Expozice dieselovym emisim (DE) vedla témér ke ctyfnasobné vyssi reakci u bunék ¢ichové sliznice pacientl s Alzheimerovou chorobou, coz naznacuje
zvysenou nachylnost k G¢inkdm DE. Analyza metylace odhalila odlisné vzory metylace DNA, které ukazuji na nové cile expozice. Studie identifikuje biomarkery
expozice znecisténi ovzdusi a klicové drahy aktivované expozici. Data naznacuji, ze jedinci s Alzheimerovou chorobou mohou byt ve vysSim riziku kvali
oslabenym obrannym bunécnym systémim.

Obrazek: Experimentdlni schéma studie. Buriky cCichového epitelu izolované z nosnich biopsii kontrolnich osob a pacientti s Alzheimerovou demenci byly exponovany
emisim z naftového motoru s vyuzitim air-liquid expozi¢niho systému. Byly analyzovany transkripcni a metylacni zmény DNA. Nalezené vysledRy byly validovany s pouzitim
Rotterdamské populacni studie.

Diesel exhaust (DE) exposure resulted in an almost four-fold higher response in Alzheimer disease olfactory mucosa cells, indicating increased susceptibility
to DE effects. Methylation analysis detected different DNA methylation patterns, revealing new exposure targets. This study identifies air pollution exposure
biomarkers and pinpoints key pathways activated by exposure. The data suggest that AD individuals may face heightened risks due to impaired cellular
defenses.

Figure: Experimental study scheme. Olfactory mucosa cells from nasal biopsies of control and AD subjects were exposed to diesel exhaust emissions at air-liquid interface.
Transcriptomic response as well as DNA methylation changes were analysed after exposure. Results were validated using a population-based Rotterdam study.

) Saveleval, CervenaT,MengoniCet
- ,i\ al. Transcriptomic and epigenomic
expressiol 1\ _ 1\ profiling reveals altered
: /ﬁ\ 1\ responses to diesel emissions in

/ﬁ\ ,i\ Alzheimer’'s disease both invitro
'i\ and in population-based data.
Alzheimer's Dement. 2024;1-19.
- https://doi.org/10.1002/alz.14347
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Vyvojova biologie
Developmental Biology

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

Oddéleni se zabyva vyzkumem genetickych regulaci zarodec¢ného vyvoje.
V ramci studii vyuzivame technologie tkanové specifické inaktivace
gend (knock-out) v mysich pomoci systému Cre-loxP. Studujeme funkce
signaliza¢nich drah WNT, SHH a FGF a vybranych transkripcnich faktort napt.
z rodin Meis, Hand, Pbx. Zaméfujeme se na diferenciaci bunék neuralni listy
a s tim spojeny zarodec¢ny vyvoj chrupavek a kosti v kraniofacialni oblasti
i sttedniho ucha. Dale studujeme buné¢né 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 deals with research into the genetic regulation of embryonic
development. In our studies, we use tissue-specific gene inactivation
(knock-out) technologies in mice using the Cre-loxP system. We study
the functions of Wnt, Shh and FGF signalling pathways and selected
transcription factors, e.g. from the Meis, Hand and Pbx families. We focus
on the differentiation of neural crest cells and the associated germinal
development of cartilage and bone in the craniofacial area and the middle
ear. We also study the cellular mechanisms of neural tissue formation derived
from neural crest cells. Analyses in mouse models are complemented by
experiments in Danio rerio fish embryos. In both experimental organisms,
we try to clarify the genetic nature of some human developmental defects.






Transkriptomicka analyza osteogeneze béhem kraniofacialni morfogeneze

Single-cell transcriptomic resolution of osteogenesis during craniofacial morphogenesis

Udélali jsme transkriptomickou analyzu na jednobunécné urovni kraniofacidlnich A cuaees NS TS B
mezechymalnich bunék plvodné z neuralni lidty. Popsali jsme bunéc¢nou heterogenitu B B

2 OsteolOdonto 1

béhem pocatecni faze formovani chrupavek a kosti. Identifikovali jsme molekularni o

charakteristiky bunécnych populaci, které tvori horni a dolni Celist, zuby, jazyk nebo :

dermis. Analyza mutant( Meis2 odhalila zvySenou osteogenezi a buné¢nou adhezi,coz T, et
vede k abnormalni mezenchymalni kondenzaci a narusenému vyvoji kosti a chrupavek. 'L,* 2 g%é 2 s,

Meis2 cKO E13.5 PA2 Chondro 7,16

50-

Proportion of cells
°

.2 Tongue 8
Pari o9

OdontorPalate 10 305
185

Pout2 0.25-
pote -

Palate 14,16 = om
148
133

i75 161

P "

Control  Meis2cKO  Control  Meis2 cKO
E125 E125 E13.5 E13.5
Condition

Obrazek: Vyrazeni genu Meis2 v kranidlnich burikdch neuralni listy ovlivriuje mezenchymadlni
buriky zapojené do osteogeneze a formovanijazyka. (A) UMAP rozlozeni 21 mezenchymalnich
populaci se zménami u Wnt1-Cre2; Meis2 fl/fl (Meis2 cKO). (B) Pocty bunék v 21 populacich
v Meis2 cKOs a kontrolach. (C) Violin grafy ukazujici expresi Meis2 (*). (D) Venn diagramy
ukazujici celkové pocty diferencialné exprimovanych genu. (E) Volcano zobrazeni diferencidlné
exprimovanych gent (F) Nahore: Alcian/Alizarin barveni Meis2 cKOs a kontrol v E17.5. Srtst
a zkraceni premaxily a maxily (bilé $ipRy), rozstép patra (*), malformovana klinova kost (Cerné

sipky) tympanické kosti (bilé dvojité sipky). Stred: kratsi v $irsi mandibula v Meis2 cKO. Dole: ~ © T R . . o
Rezy ukazujici rozstép patra (p*), maly jazyk (t*) a zvysenou osifikaci mandibuly (mb¥). g } ) E ﬁ l? m ﬁ?lﬁ o = = il o< e -
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We performed single-cell transcriptomic analysis of craniofacial mesenchymal cells Teessies ;
derived from neural crest cells and mapped the cell heterogeneity during the initial
stages of cartilage and bone formation. We identified molecular determinants of cell  E Upregulated in Mefs2 KO © Dawnregulated in Weis2 cKO
populations involved in the development of lower and upper jaw, teeth, tongue, or mo 12D e E12
dermis. Analysis of Meis2-deficient mice revealed increased osteogenesis and cell
adhesion leading to abnormal mesenchymal condensation and impaired bone and o %
cartilage. §o =, s | I8
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Figure: Absence of Meis2 in cranial neural crest cells affects mesenchymal cell populations - w0 B
associated with osteogenesis and tongue formation. (A) UMAP plots of 21 mesenchymal seagpd M g
clusters showing changes between Wntl-Cre2; Meis2 fl/fl (Meis2 cKO) and control. (B) Cell o b R o L
numbers across 21 clusters in controls and Meis2. (C) Violin plot illustrating Meis2 expression : —— sl
across 21 clusters (*). (D) Venn diagram displaying differentially expressed genes. (E) Volcano

plots showing differentially expressed genes (F) Top: Alcian/Alizarin staining of controls and Meis2 cKOs at E17.5. Ventral/side view of the head showing fusion and shortening
of premaxilla and makxilla (white arrowheads), cleft palate (*), shrunken basisphenoid bone (black arrowheads) and tympanic rings (white double arrowheads). Middle:

shorter and wider mandible in Meis2 cKO. Bottom: Frontal sections at E16.5 showing cleft palate (p*), hypoglossia (t*), and aberrant ossification of the mandible (mb*).

.

Hudacova E., Abaffy P, Kaplan M. M., Krausova M., Kubista M., Machon O.: (2024) Single-cell transcriptomic resolution of osteogenesis during craniofacial
morphogenesis. Bone 2024 Oct 24:190:117297. doi: 10.1016/j.bone.2024.117297. PMID: 39461490



Mezenchymalni Meis2 uréuje vyvoj vibris nezavisle na inervaci trojklannym nervem

Mesenchymal Meis2 controls whisker development independently from trigeminal sensory innervation

Control Meis2 cKO

A D Wnt1-Cre2;

Vyvoj vlasového folikulu je iniciovan recipro¢nimi molekularnimi interakcemi mezi epitelem
mTmG

a mezenchymem. Zde ukazujeme, ze exprese Meis2 v bunkach odvozenych z neuralni listy je
kriticka pro tvorbu vibrist a pro vétveni trigeminalnich nervl. Meis2 v mezenchymalnich dermalnich
bunkach iniciuje tvorbu epitelialnich plakod a naslednou dermalni kondenzaci pomoci regulace
exprese Foxdl, ktera je typicka pro predermalni kondenzaci.

Obrazek: Poskozeny vyvoj hmatovych voust v Meis2 cKO. (A) mikro-CT snimRy kontrolnich a Meis2 cKO
embryi ukazujici naruseny vyvoj vousu (vibristi) u Meis2 cKO mysi. (B) Imunobarveni vibristi pomoci Sox9.
(C) Imunofluorescence MEIS2 na frontalnim mrazovém rezu. (D) Wntl-Cre; mTmG embrya vykazujici Cre
rekombinacni specificitu (zelené) v kraniofacialni oblasti, stfednim mozku a dorzalni mise. (E) Wnt1-Cre;
mTmG fezy ¢enichem dokumentujici rekombinaci Cre v mezenchymu odvozeném od neuralni listy, v hlavovych
nervech a zadnou rekombinaci v prekryvajicim epitelu. (F) Barveni celych hlav protilatkami SOX9 a TRKA

CHEE AT (Ntrk1) vykazujici ztratu vibris a narusené vétveni trojklaného nervu.

- ;

g Hair follicle development is initiated by reciprocal molecular interactions between the placode-
& forming epithelium and the underlying mesenchyme. Here we show that Meis2 expression in cells
o

derived from the neural crest is critical for whisker formation and for branching of trigeminal nerves.
Meis2 in mesenchymal dermal cells orchestrates the initial steps of epithelial placode formation
Control and subsequent dermal condensation by regulating Foxd1 expression which is typical of pre-dermal
condensation.

-n

Figure: Severed whisker follicle development in Meis2 cKO embryos. (A) micro-CT images of control and
Meis2 cKO embryos showing aberrant whisker phenotype in Meis2 cKO mice. (B) Light-sheet microscopy
of Sox9 whole-mount immunostaining of WF. (C) MEIS2 immunofluorescence on frontal frozen sections (D)
Wntl-Cre; mTmG embryos showing Cre recombination specificity (green) in the craniofacial area, midbrain
and dorsal spinal cord. (E) Frontal sections of Wnt1-Cre; mTmG snouts documenting Cre recombination in the
neural crest-derive mesenchyme, cranial nerve projections without recombination in the overlying epithelium.
(F) Whole-mount staining with SOX9 and TRKA (Ntrk1) antibodies showing the almost absence of WF and
compromised branching of the trigeminal nerve.

TrkA Sox9

Kaplan M. M., Hudacova E., Matejcek M., Tuaima H., Krivanek J., Machon O.: (2024) Mesenchymal
Meis2 controls whisker development independently from trigeminal sensory innervation. Elife,
https://doi.org/10.7554/eLife.100854.1



Centrum rekonstrukcénich neuroved

Centre for Reconstructive
Neuroscience

Vedouci / Head: prof. James Fawcett

Centrum tvofi mezinarodni tym slozeny z pracovnikl Odd. regenerace
nervové tkané, Odd. bunécné neurofyziologie a Odd. neurofyziologie sluchu
a je fizeno ctyfclennym vyborem, v jehoz cCele stoji prof. James Fawcett
z University of Cambridge. Mezi hlavni sméry vyzkumu patfi regenerace
senzorickych a motorickych drah po misnim poranéni, zvySeni plasticity
nervove tkané po chronickém misnim poranéniis cilem zlepsit pamét béhem
starnuti a neurodegenerativnich stavl. Projekt byl ukoncen v cervnu 2023
a nyni je ve fazi udrzitelnosti.

The Centre consists of an international team of scientists from Dept. of
Neuroregeneration, Dept. of Cellular Neurophysiology and Dept. of Auditory
Neuroscience. The Centre is governed by a four-member Steering Committee
chaired by Prof. James Fawcett from the University of Cambridge. The main
areas of research include the regeneration of sensory and motor pathways
after spinal cord injury, increasing neural tissue plasticity after chronic spinal
cord injury and improving memory during ageing and neurodegenerative
disorders. The project was completed in June 2023 and is now in the
sustainability phase.






Regenerace axonll v mise pomoci integrint aktivuje specificky program regenerace CNS

Integrin-Driven Axon Regeneration in the Spinal Cord Activates a Distinctive CNS Regeneration Programme

Rekonstrukce nervovych drah po poranéni dosud neni mozna, ale nedavno byl vyvinut A) REGENERATION ANALYSIS (CUT AXONS) C)  GROWTHANALYSIS

zpUsob, jak u hlodavct stimulovat regeneraci senzorickych vlaken na dlouhou vzdalenost. UNCUT AXONS

Tato studie identifikuje mechanismy, které musi neurony aktivovat, aby se jejich nervova $81IGIER T
. . . AN . o NSC697923, MG132, D4476)

vlakna regenerovala. Na zakladé profilovani messengerovych RNA v regenerujicich i

senzorickych neuronech jsme zjistili, Ze regenerujici neurony spoustéji novy program

regenerace CNS, ktery zahrnuje molekularni transport, autofagii, ubikvitinaci a modulaci

endoplazmatického retikula.
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Obrazek: Rust a regenerace axonu DRG v pfitomnosti inhibitoru. Byly pouZzity tyto inhibitory:
3MA (inhibitor autofagie PI3K tridy Ill), NSC697923 (inhibitor ubikvitinace K63), D4476 (inhibitor
kaseinkindazy 1), MLN492 (inhibitor ubikvitinace zprostifedkované NEDD8) a MG132 (inhibitor
proteazomu). (A) Reprezentativni snimky axotomizovanych axonu bezprostfedné po rfezu
a 2 hodiny po poranéni. (B) Kvantifikace regenerace axonti v pritomnosti inhibitort. (C) Prtibézny
rust neporanénych axonu v pribéhu 2 hodin. (D) Kvantifikace rtistu axonti v pritomnosti inhibitoru.

Reconstruction of nerve pathways after injury has not yet been possible, but a method
of stimulating long-distance regeneration of sensory fibres in rodents has recently been
developed. The study identifies the mechanisms that neurons must activate in order for
their nerve fibres to regenerate. By profiling messenger RNAs in regenerating sensory

neurons, the study finds that regenerating neurons initiate a novel CNS regeneration
program that involves molecular transport, autophagy, ubiquitination, and modulation B) 2HPOST-CUT REGENERATINGAXONS D)  UNCUT GROWING AXONS
of the endoplasmic reticulum.

NSC697923

100 100
Figure: DRG axon growth and regeneration in the presence of inhibitors. The inhibitors used .
were: 3MA (Class Ill PI3K autophagy inhibitor), NSC697923 (K63-ubiquitination inhibitor), D4476 5 80 80
(casein kinase 1 inhibitor), MLN492 (NEDD8-mediated ubiquitination inhibitor), and MG132 B =
(proteasome inhibitor). (A) Representative images of axotomized axons immediately after the 5 60 s 60
cut and 2 hours post-injury. (B) Quantification of axon regeneration in the presence of inhibitors. & s
(C) Continuous axon growth of uncut axons over a 2-hour interval. (D) Quantification of axon thin Z 409
growth in the presence of inhibitors. ;E. 204 = 504
Cheah M, Cheng Y, Petrova V, Cimpean A, Jendelova P, Swarup V, Woolf CJ, Geschwind 0- 0-
DH, Fawcett JW. Integrin-Driven Axon Regeneration in the Spinal Cord Activates & & (P $° O ¥ @@"?Q@Q’é@‘ﬂ’ B
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Pro¢ axony neregeneruji?

Why axons do not regenerate?

Savci neurony ztraceji béhem embryonalniho nebo ¢asného postnatalniho vyvoje schopnost regenerovat axony centralniho nervového systému. Dozravani
neuronl vyzaduje transformaci ze stavu, kdy neurondlni slozky rostou a sestavuji se, do stavu, kdy jsou tyto slozky fixovany a zapojeny do mechanismu pro
efektivni pfenos informaci a signald. Aby se neurony mohly po poranéni regenerovat, musi pfekonat tento fixni stav a reaktivovat svij ristovy program. Bylo
prokazano, Ze regeneraci axonu brani fada vnitrobunécnych procest, které se podileji na zahajeni nebo udrzovani zrani neurond, vcetné regulace genové
exprese, restrukturalizace cytoskeletu a zmén ve vnitrobuné&ném obéhu. Pochopeni téchto procesd, popsanych v tomto review, pfispéje k identifikaci cild,
které podpofi regeneraci po poranéni nebo v disledku nemoci.

Obrazek: Genetické rozdily mezi nezralymi a zralymi neurony ovliviuji regeneraci axonti. U nezralych neuronti je chromatin v promotorech gentl podporujicich regeneraci
(RAG) otevrieny (euchromatin) s acetylacemi, coZ umoznuje expresi transkripcnich faktorti STAT3, SOX11, KLF7, MYC a ATF3 a efektivni reakci na poskozeni axonu. Soucasné
enzym EZHZ2 podporuje tvorbu heterochromatinu a potlacuje rust-zastavujici geny. Naopak u zralych neuront jsou promotory RAGovych gent uzaviené v methylovaném
heterochromatinu, a jejich transkripce po zranéni je omezena. Zralé neurony misto toho exprimuji geny pro iontovy transport, excitabilitu a synaptickou funkci a také
receptory jako NgR1 a PTPa, které zprostredkovavaji inhibici axonalniho rtstu vlivem chondroitin-sulfatu a myelinu CNS, ¢imz regeneraci blokuji.

Mammalian neurons lose the ability to regenerate their central nervous system axons as they mature during embryonic or early postnatal development.
Neuronal maturation requires a transformation from a situation in which neuronal components grow and assemble to one in which these components are
fixed and involved in the machinery for effective information transmission and computation. To regenerate after injury, neurons need to overcome this fixed
state to reactivate their growth programme. A variety of intracellular processes involved in

Excitability|

W ===~ NUS initiating or sustaining neuronal maturation, including the regulation of gene expression,
@ - D SN cytoskeletal restructuring and shifts in intracellular trafficking, have been shown to prevent
4 £ "“"\ AN A yayse axon regeneration. Understanding these processes, described in this review, will contribute

il = ) ,_/)"ff‘..\i? : i to the identification of targets to promote repair after injury or disease.
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w N Figure: Genetic differences between immature and mature neurons affect axon regeneration.
. 1;3 _________ In immature neurons, chromatin at promoters of regeneration-associated genes (RAGs) is open
P euchromatin, with acetylation marks. RAGs encode TFs STAT3, SOX11, KLF7, MYC and ATF3, enabling
2 ;‘“,,;i":;m o a robust transcriptional injury response and axon regrowth. Simultaneously, EZH2-mediated
@%@% PP N QUL g . heterochromatin formation represses growth-suppressing genes. In mature neurons, RAG promoters
% B D PR ' are packed into methylated heterochromatin, limiting their post-injury expression. Instead, mature
o p@ﬁ Qf._ o s e (U @ TG0 i cells express genes for ion transport, excitability and synaptic function, plus receptors like NgR1 and
(&@;m;% %n?g - m@m@“ PTPo that mediate inhibition by chondroitin sulfate proteoglycans and CNS myelin, thus blocking
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Servisni skupiny / Service units

Farmakologicka analyza / Pharmacology Analysis Unit

Vedouci / Head: RNDr. Zdenék Zidek, DrSc.

Skupina se zabyvala analyzou biologickych vlastnosti nové syntetizovanych nizkomolekularnich latek. Studie se zamérovaly predevsim na jejich mozny
inhibi¢ni u¢inek na expresi mediatorl patofyziologickych stavl. Mezi zakladni vysetfeni patfila produkce prostaglandint, cytokinl a oxidu dusnatého. Ziskané
Udaje poskytovaly podklady nejen pro hledani perspektivnich kandidatd, ale nasledné také pro vyvoj novych terapeutickych moznosti, zvlasté v oblasti
|é¢by pficin a dusledkl zanétlivych procesd. Kromé biologické Ucinnosti byla dalsimi kritérii pro zafazeni latek do preklinického vyzkumu i hodnoceni jejich
bezpecnosti a stanoveni mechanismi ucinku. Terapeuticky potencidl latek byl ovéfovan v experimentalnich modelech lidskych zanétlivych nemoci.

Skupina ukon¢ila svou ¢innost ke 30. 6. 2023.

The unit provided an analysis of the biological properties of newly synthesised low molecular weight compounds. Pilot studies focused mainly on their
possible inhibitory effect on the expression of mediators of pathophysiological conditions. Basic investigations included the production of prostaglandins,
cytokines, and nitric oxide. The data obtained provided the basis not only for the search for prospective candidates but also for the development of
new therapeutic options, especially 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 were their safety and determining the mechanisms of action. The therapeutic potential of the
compounds was verified in experimental models of human inflammatory diseases.

The unit completed its activities on 30 June 2023.




Mikroskopie / Microscopy Unit

. - EURC}, BIOIMAGING
Vedouci / Head: Ing. Stépan Kortus, Ph.D.

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

Od roku 2022 je skupina soucasti narodni infrastruktury Czech-Bioimaging zaméfené na biologické
a medicinské zobrazovani. Hlavnim cilem této infrastruktury je zajisténi otevieného pfistupu
k pokrocilym zobrazovacim technikam. Od roku 2024 je také soucasti prazského uzlu evropské sité
Euro-Bioimaging.

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 specialised
instruments within individual departments.

Since 2022, the facility has been a member of Czech-Bioimaging, the national research infrastructure
for biological and medical imaging. It is also part of the Prague Node of Euro-Biolmaging (2024).

Piehled sdilenych mikroskopti / Overview of shared microscopes

Femtonics FEMTO3D Atlas - Pokrocily vzpfimeny rychly fluorescenéni mikroskop s dvou-fotonovou excitaci ur¢eny pro intravitalni zobrazovani.
High-end fast upright fluorescent microscope with two-photon excitation dedicated for intravital imaging.

Zeiss LSM 880 Airyscan - Pokro¢ily invertovany konfokalni mikroskop s moznosti super-rezolu¢niho snimani.
High-end inverted confocal microscope with option for super-resolution imaging.
Olympus SpinSR10 - Invertovany fluorescencni 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.
Andor BC43 - Kompaktni invertovany fluorescenéni mikroskop s rotujicim diskem pro rutinni aplikace.
Inverted benchtop fluorescence spinning disk microscope for routine applications.
Olympus FV1200 MPE - Vzpfimeny fluorescenéni konfokalni mikroskop s moznosti vice-fotonové excitace.
Upright fluorescent confocal microscope with option for multi-photon excitation.
Olympus FV10i - Rutinni konfokalni fluorescenc¢ni mikroskop s moznosti automatizace snimani.
Routine confocal fluorescent microscope with highly automated imaging options.
Zeiss AxioObserver 7.1 - Rutinni invertovany fluorescenéni mikroskop pro wide-field zobrazovani.

Routine inverted fluorescent microscope for wide-field imaging.
Fluorescen¢ni mikroskop s technologii "Light-sheet" pro vizulizaci celistvych biologickych vzork.
Upright fluorescence microscope with light-sheet technology for visualisation of whole biological samples.

LaVision UltraMicroscope |l




Postgradualni studenti / Postgraduate students

Ing. Zuzana

Mgr. Ivan
Anda
MUDr. Dora
Mgr. Tereza

Mgr. Natalie
Claudia
Nataliia
Mgr. Jaroslav
Mgr. Tereza
Mgr. Alice

MUDr. Jakub

Magr. Jarmila
Mgr. Zuzana
MUDr. Josef
Mgr. Erika
Lydia

Mgr. Tomas
Mgr. Monika

Kleopatra

Amlerova

Arzhanov

Cimpean, MSc.

Capkova
Cervena

Danesova

De Sanctis, Msc.

Dudko, MSc.
Fabik

Filipi
Foltynova
Fuksa

Havelkova
Hefmanova
Horak
Hudacova
Knight, MSc.
Knotek
Kubiskova

Kythraiotou, MSc.

2023, 2024

2023, 2024
2023, 2024
2023, 2024
2023, 2024

2024

2024
2023, 2024
2023
2023, 2024
2023, 2024
2023, 2024

2023, 2024
2023, 2024
2023
2023, 2024
2023, 2024
2023, 2024
2024

2024

Changes of the extracellular space diffusion parameters and extracellular matrix during traumatic
brain injury and impact of ageing

MicroRNA in central nervous system injury: potential roles and therapeutic implications
Modulation of axonal regeneration and neural plasticity in the CNS
The effects of ageing and cognition on human hearing system

Application of 3D tissue models of lung epithelium to study toxic effects of air pollutants and
engineered nanoparticles

Mitochondrial and microbial control in obesity and gastrointestinal diseases
N-methyl-D-aspartate receptors in severe neurological and neuropsychiatric disorders
Genome stability in mammalian oocytes and somatic cells

Role of transcription factors MEIS in the origin and development of the neural crest
Glial cells in progression of Amyotrophic lateral sclerosis

Induction of reparative mechanisms after ischemic brain injury using gene therapy

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

The crosstalk between a glioblastoma and neural tissue microenvironment

The role of TRPV4 channels in disorders of central nervous sytem

The study of some molecular mechanism associated with therapy response in solid tumours
Transcriptional regulation in mesenchymal condensations during formation of the cranium
Gene therapy for regeneration of corticospinal tract in rats

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

The impact of fecal microbiota transplantation on amyotrophic lateral sclerosis progression in
a mouse model of ALS

Role of non-canonical Wnt and planar cell polarity pathways in craniofacial development



Emily Langore, MSc.
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2023, 2024
2021, 2022
2023, 2024

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

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

A study of distribution of GABA-B receptor subunits in the murine auditory system 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

The role of oocyte nucleoli in embryonic genome organisation

Therapeutic potential of stem cells for the treatment of severe ocular injuries

The effect of maternal nutrition on the newborn genome methylation

Development of neural crest cells in the zebrafish Danio rerio

Development of smart scaffolds for soft tissues

DNA damage response functionality and possible impacts on epigenetic regulation / Identification
of molecular and epigenetic candidates elucidating therapy resistance of solid cancers

Development and evaluation of novel NMDAR antagonists for the treatment of Alzheimer's
disease and Epilepsy: A multimodal approach combining chemical synthesis, nanotechnology, and
In Vivo testing

Role of mTOR signalling pathway in glial cells after ischemic brain injury
Regeneration of sensory pathways after spinal cord lesion

Advanced polymeric and composite biomaterials with controlled release of bioactive substances
for bone regeneration

Membrane microdomains in regulation of intracellular communication

The effect of air pollutants on epigenetic regulation and modulation of mMRNA expression
in a human population and model cell system

Mapping the traits involved in malignant transformation of colorectal adenoma into carcinoma
The role of small extracellular vesicles in the regeneration of neural tissue
Blood plasma miRNA as biomarkers of severity of acute spinal cord injury
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Vesela
Vokacova
Voltrova

Zahumenska
Zizkova
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2024
2023, 2024
2023, 2024

2023
2023
2024

2023, 2024
2023, 2024

Enhancing axon regeneration and neuroplasticity after spinal cord injury. Bridging the gap
between development and disease

The role of telomere/DNA repair in solid tumours
Development of scaffolds for the regeneration of bones and osteochondral defects
Glial cells and their role in progression of brain tumours

Increasing the therapeutic potential of multipotent mesenchymal stromal cells by modulating
cellular microenvironment

Membrane microdomains in the regulation of lipid metabolism
Circulating biomarkers in colorectal cancer and their application in diagnosis and prognosis

Evaluation of mechanism of cell adhesion depending on surface structure and physico-chemical
properties of materials for bone replacement or regeneration

Regulation of trafficking of the GIuN3A-containing NMDA receptors in the mammalian neurons
Creation and verification of an in vitro bone model for testing polymeric tissue scaffolds
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Patenty a uzitné vzory / Patents and utility models

2023

Substrat s funkéni vrstvou s antimikrobialnim uc¢inkem
Substrate with a functional layer with an antimicrobial effect

Uzitny vzor / Utility model

Registracni ¢islo / Registration number: 36823

Kontaktni osoba / Contact person: Mgr. Eva Filova, Ph.D.
Spolumajitel / Co-ownership: Grade Medical s.r.o., Univerzita Karlova

Technickéfesenisetykasubstratusfunkenivrstvous primarné antimikrobialnim
ucinkem, zejména substratu pro pfipravu prostfedkd s antimikrobialnim
ucinkem pro Iécebné a/nebo kosmetické a/nebo veterinarni pouziti.

The technical solution relates to a substrate with a functional layer with
a primarily antimicrobial effect, in particular a substrate for the preparation
of agents with an antimicrobial effect for medical and/or cosmetic and/or
veterinary use.

Substrat s funkéni vrstvou s antioxida¢nim ucinkem
Substrate with a functional layer with an antioxidant effect

Uzitny vzor / Utility model

Registracni ¢islo / Registration number: 36922

Kontaktni osoba / Contact person: Mgr. Eva Filova, Ph.D.
Spolumajitel / Co-ownership: Grade Medical s.r.o., Univerzita Karlova

Technické feseni se tyka substratu s funkeni vrstvou s primarné antioxida¢nim
ucinkem, zejména substratu s antioxidacnim ucinkem pro pfipravu prostfedk
pro lécebné a/nebo kosmetické a/nebo veterinarni pouziti.

The technical solution relates to a substrate with a functional layer with
a primarily antioxidant effect, in particular a substrate with an antioxidant
effect for the preparation of means for medical and/or cosmetic and/or
veterinary use.

Biokompatibilni pripravek obsahujici decelularizovanou tkan pupecniku
Biocompatible preparation containing decellularised umbilical cord tissue

Uzitny vzor / Utility model

Registracni ¢islo / Registration number: 37144

Kontaktni osoba / Contact person: Ing. Lucie Wolfova, Ph.D.
Spolumajitelé / Co-ownership: Bioinova, a.s.

Technické feSeni se tykda biokompatibilniho pfipravku
decelularizovanou tkan pupecniku pro aplikace v oblasti
a regenerativni mediciny.

obsahujiciho
hojeni ran

The technical solution concerns a biocompatible preparation containing
decellularised umbilical cord tissue for applications in the field of wound
healing and regenerative medicine.

2024

Antagonisté N-methyl-D-aspartatovych receptort a jejich pouziti

The N-methyl-D-aspartate receptor antagonists and their use

Patent udéleny v CR / Patent awarded in the Czech Republic

Registracni ¢islo / Registration number: 310008

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

Spolumajitelé / Patent co-ownership: Fakultni nemocnice Hradec Kralové
Vynalez se tyka novych sloucenin, antagonistl N-methyl-D-aspartatovych
(NMDA) receptor(, zplsobu jejich pfipravy a jejich lé¢ebného pouziti.
Theinvention relates to new compounds, antagonists of N-methyl-D-aspartate
(NMDA) receptors, the method of their preparation and their therapeutic use.



Prostredek pro uchovani, transport a aplikaci kmenovych bunék
Biocompatible preparation containing decellularised umbilical cord tissue

Evropsky patent / The European Patent

Registracni Cislo / Registration number: EP 3454652
Kontaktni osoba / Contact person: Mgr. Yuriy Petrenko, Ph.D.
Spolumajitelé / Patent co-ownership: Bioinova, a.s.

Prostfedek pro uchovani, transport a aplikaci kmenovych bunék k lécebnému
pouziti, tvofeny pufrovanym vodnym roztokem trehaldézy. Dostatec¢na
Zivotaschopnost bunék je pfitom zachovana po dobu minimalné 72 hodin.
Sklada se z farmaceuticky pfijatelnych slou¢enin a mdze byt pouzit pfimo
k aplikaci kmenovych bunék, které jsou v ném uchovany. Prostfedek je urcen
k lécbé zanétlivych onemocnéni véetné posttraumatické zanétlivé reakce po
poskozeni nebo Urazu a také k lécbé degenerativnich a neurodegenerativnich
onemocneni. Lze jej dale vyuzit pfi lécbé traumat, vyvojovych vad, hojeni ran
a popalenin klize, k nahradé tkani, lécbé nemoci pohybového aparatu (3lachy,
klouby, zanétlivd onemocnéni - artritida, osteoartritida), kostnich defektd,
diabetu, mrtvice, kardiologickych a onkologickych onemocnéni.

Solution for the preservation, transport and application of stem cells for
therapeutic use, consisting of a buffered aqueous trehalose solution.
Sufficient cell viability is maintained for at least 72 hours. The device consists
of pharmaceutically acceptable compounds and may be used directly for
application of the stem cells contained therein. The device is intended for the
treatment of inflammatory diseases, including post-traumatic inflammatory
responses after damage oraninjury as well as for the treatment of degenerative
and neurodegenerative diseases. It can be further used in the treatment
of traumas, developmental defects, healing of wounds and burns of the skin,
tissue replacement, treatment of locomotor system diseases (tendons, joints,
inflammatory diseases - arthritis, osteoarthritis), bone defects, diabetes,
stroke, cardiological and oncological diseases.
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Vyzkumné projekty / Research projects

Doba feseni, Cislo / Duration, Numb Poskytovatel: =
e D o “fovae. AZV CR/ CHRC
2020-2023, NU20-08-00296

Dualné ucinné potenciatory kognice pro paliativni Iécbu Alzheimerovy choroby
Dually acting cognitive enhancers for palliative treatment of Alzheimer’s disease

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

2021-2024, NU21-03-00145
Homeostaza telomér jako potencialni biomarker rizika, prognézy a progrese u gynekologickych nador(
Telomere homeostasis as a 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 bunek ve vyvoji kolorektalniho karcinomu
Tumour cell and mutational landscape in colorectal cancer development

2021-2024, NU21-08-00286
Monitorace biomarker( séra u pacientl s akutnim poranénim michy
Monitoring of serum biomarkers in patients with acute spinal cord injury

2022-2025, NU22J-03-00028
Vyvoj genomoveé 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 nadort tlustého stfeva a konec¢niku
Significance of mitochondrial DNA in colorectal cancer




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

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 relation to endothelium changes and development of intracranial aneurysms

AZ\V CR/ CHRC

2023-2026, NU23-08-00307
Galektin-pozitivni exozomy glioblastomu: nove biomarkery a cile pro glykonanoterapeutika
Galectin-positive glioblastoma exosomes: new biomarkers and targets for glycoanotherapeutics

Doba reseni, Cislo / Duration, Number Poskytovatel:
Nazev / Title Provider:

GA CR/ CSF

2020-2023, 20-12047S
Nové neuroprotektivni latky na bazi antagonismu NMDA receptorl a cholinergni stimulace
Novel neuroprotective compounds based on NMDA receptor antagonism and cholinergic stimulation

2020-2023, 20-12420S
Studium mechanizmt regulujicich specifické podtypy NMDA receptor(l v sav¢ich 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 mikrobialnich 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 rozpousténi/rozpadu svétlo-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 j
Involvement of Wnt/B-catenin signaling in neurogenesis and gliogenesis following brain ischemic injury - analysis at the si

ednotlivych bunék
ngle cell level




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

GA CR/ CSF

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

2021-2023, 21-17720S

Vliv nanoc¢astic 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 burikach
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 markert u onemocnéni tlustého stfeva a konec¢niku
Non-invasive detection of circulating mRNA markers in diseases of the colon and rectum

2022-2024, 22-12483S

Polymerni |éCiva 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 faktortl 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
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Doba reseni, ¢islo / Duration, Number Poskytovatel:
Nazev / Title Provider:

2022-2024, 22-08358S

Zmeny 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

GA CR/ CSF

2022-2025, 22-02610K
Molekularni a funkéni 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

2023-2025, 23-05327S
Komunikace astrocytl a mikroglii jako cil terapie cévni mozkové pfihody
Astrocyte-microglia communication as a target for stroke therapy

2023-2025, 23-05540S
Modulace extraceluldarni matrix, zvysujici neuralni plasticitu, jako nastroj prevence deficientni paméti v ramci starnuti
Modulation of extracellular matrix to enhance neuroplasticity for the rescue of age-related memory deficits

2023-2025, 23-06269S
Narusena regulace mTOR signalni drahy u gliovych bunék po ischemickém poskozeni mozku
Disturbed regulation of mTOR signalling in glial cells following cerebral ischemia

2023-2025, 23-05963S
Transkripcni a epigeneticka regulace ve vyvoji sluchovych neuront
Transcriptional and epigenetic regulation of auditory neuron development

2024-2026, 24-10026S
Nové blokatory otevienych kanalli NMDA receptord se zvysenou inhibici pfes membranu
Novel open-channel blockers of NMDA receptors with enhanced membrane-to-channel inhibition

2024-2026, 24-11193S
Rekonstrukce misni senzorické drahy pomoci integrinového konceptu regenerace axonu
Reconstruction of the spinal cord sensory pathway using an integrin approach to axon regeneration

2024-2026, 24-10912S

Vliv modulace Wnt signalizace na heterogenitu a funkce bunék exprimujicich NG2 proteoglykan v mozkové kire po fokalni ischemii u dospélych mysi
Impact of Wnt signalling modulation on the heterogeneity and functions of NG2-expressing cells in the adult cortex following focal brain ischemia




Doba feseni, €islo / Duration, Numb Poskytovatel:
Nazev/Title *rovider. MPO [ MIT

2019-2023, 2018/8240072, European Commission H2020-MSCA-RISE
iP-OSTEO - Aktivni nanovlakenné osteochondalni defekty osazené indukovanymi pluripotentnimi kmenovymi burikami
iP-OSTEO - Induced pluripotent stem cell seeded active osteochondral nanofibrous scaffolds

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

2024-2026,CZ.01.01.01/01/22_002/0000798, OP TAK

Inovativni vyuziti nanovlaken a 3D biotisku pro regenerativni medicinu
Innovative use of nanofibres and 3D bioprinting for regenerative medicine
2024-2028, Strategy AV21

Houby - nové hrozby i pfilezitosti

Mushrooms - New threats and opportunities

Doba reseni, islo / Duration, Number Poskytovatel: C-
Nazev / Title Provider: M S MT / M EYS
2017-2023,CZ.02.1.01/0.0/0.0/15_003/0000419, OP VVV / Operational Programme Research, Development and Education

Centrum rekonstrukénich neuroved
The Centre of Reconstructive Neuroscience

2020-2023, CZ.02.2.69/0.0/0.0/18_053/0017000, OP VVV / Operational Programme Research, Development and Education
Mezinarodni mobilita pracovnik 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

2022-2025, LX22NP0O5107, Narodni program obnovy - EXCELES
Narodni Ustav pro neurologicky vyzkum
National neurology research institute
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Doba reseni, ¢islo / Duration, Number Poskytovatel: -
Nazev / Title Provider: M S M T / M EYS
2022-2025, LX22NP0O05102, Narodni program obnovy - EXCELES

Narodni ustav pro vyzkum rakoviny
National institute for cancer research

2023-2026, LM2023066, LM - narodni financovani velkych infrastruktur
Nanomaterialy a nanotechnologie pro ochranu zivotniho prostredi a udrzitelnou budoucnost
Nanomaterials and nanotechnologies for protection of the environment and sustainable future

2023-2028, CZ.02.01.01/00/22_008/0004562, OP JAK / Programme Johannes Amos Comenius
ExRegMed - Excelentni vyzkum v regenerativni mediciné
ExRegMed - Excellence in Regenerative Medicine

2024-2026, CZ.02.01.01/00/23_015/0008205, OP JAK / Programme Johannes Amos Comenius
Modernizace VVI Czech-Biolmaging
Modernization of Czech-Biolmaging large research infrastructure

2024-2026,CZ.02.01.01/00/23_015/0008208, OP JAK / Programme Johannes Amos Comenius
Obnova a modernizace narodni infrastruktury pro translacni medicinu EATRIS-CZ
Renewal and modernisation of the national infrastructure for translational medicine EATRIS-CZ

2024-2026,CZ.02.01.01/00/23_015/0008171, LM - narodni financovani velkych infrastruktur
Pro-NanoEnviCZ Il - Upgrade a modernizace VVI Nanomaterialy a nanotechnologie pro ochranu zivotniho prostfedi a udrzitelnou budoucnost
Pro-NanoEnviCZ Il - Upgrade and modernisation of the LRI Nanomaterials and nanotechnologies for environmental protection and a sustainable future

Doba feseni, Cislo / Duration, Numb Poskytovatel: -
R 2 e “Hovee TA CR | TA CR
2020-2024, FW01010662

Systémy fizeného dodavani léciv pro lécbu osteoporotickych defekt(
Drug delivery systems for treatment of osteoporotic fractures

2020-2024, TO0100078
TARIMAD - Pokrocily vyvoj IéCiv na Alzheimerovu nemoc
TARIMAD - Targeted and Improved Alzheimer's Disease Drug Development




Doba reseni, Cislo, poskytovatel / Duration, Number, Provider Poskytovatel: .
Nazev / Title Provider: O Stat NI / Ot h e I’S

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

2020-2025, EU-956325, H2020 - MSCA-ITN, European Commission

ASTROTECH - Prevratné materidly, technologie a pfistupy k odhaleni role astrocytt ve funkci a dysfunkci mozku: smérem k gliovym rozhranim
ASTROTECH - Disruptive materials, technologies & approaches to unravel the role of Astrocytes in brain function and dysfunction: towards to Glial
interfaces

2021-2023, 320421, GA UK / Charles University Grant Agency

Regenerace axonl vyvolana zablokovanim inhibitorl produkovanych gliovymi bunkami kombinovana s expresi aktivovaného integrinu

Axon regeneration induced by blocking inhibitors produced by glial cells combined with expression of activated integrin

2021-2023, 340321, GA UK / Charles University Grant Agency

Vliv meisl transkripéniho faktoru na kraniofacialni vyvoj dania pruhovaného (Danio rerio)

The role of the transcription factor Meis1 during craniofacial development in zebrafish (Danio rerio)

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

2022-2024, 162322, GA UK / Charles University Grant Agency
Prostorove rozlisena transkriptomika pro studium horizontalniho transferu mitochondrii v mysim modelu glioblastomu
Spatially resolved transcriptomics for the study of horizontal transfer of mitochondria in a mouse model of glioblastoma

2022-2024, 102122, GA UK / Charles University Grant Agency
Regenerace senzorickych axonl po misni [ézi
Regeneration of sensory axons after spinal cord injury
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Doba reseni, Cislo, poskytovatel / Duration, Number, Provider Poskytovatel:
Nazev / Title Provider:

Ostatni / Others

2022-2024, 409222, GA UK / Charles University Grant Agency
Uloha sEVs odvozenych z kultivacniho média kmenovych bunék v regeneraci poranéni michy in vitro
The role of sEVs derived from stem cell culture medium in the regeneration of spinal cord injury in vitro

2022-2024, 390722, GA UK / Charles University Grant Agency
Vliv 3D mikroprostfedi na parakrinni aktivitu multipotentnich mezenchymalnich stromalnich bunék
The effect of 3D microenvironment on paracrine activity of multipotent mesenchymal stromal cells

2022-2025, 101110262, European Defence Fund - European Commission
Multifunkéni nanovlakenné membrany jako CBRN Stit pro novou generaci obrannych a civilnich ochrannych prostfedk
Multifunctional nanofibre membranes as CBRN Shield for next generation defence and civil application

2022-2026, VP29, Strategie AV21
Towards Precision Medicine and Gene Therapy

2023-2025, 101096133, Horizon Europe - RIA, European Commission
Particle emission prevention and impact: from real-world emissions of traffic to secondary PM of urban air

PHILIPS




Ocenéni / Awards

Ing. Veronika Vymetalkova, Ph.D.
L'Oréal UNESCO - Pro Zeny ve védé, L'Oréal
L"Oréal UNESCO Award for Women in Science, L'Oréal

MUDr. Pavel Vodicka, CSc., DSc.
Stfibrna pamétni medaile, Univerzita Karlova
Silver Memorial Medal, Charles University in Prague

Mgr. Kristyna Karova, Ph.D.
Prémie Otto Wichterleho, Akademie véd CR
Otto Wichterle Award, Czech Academy of Sciences

Mgr. Tereza Cervena

Make Our Planet Great Again Prize 2023 (druhé misto),
Francouzské velvyslanectvi v Ceské republice

Make Our Planet Great Again Prize 2023 (second place),
French Embassy in the Czech Republic

Mgr. Andrea Rdssnerova, Ph.D.

Honorable mention, ocenéni posteru na mezinarodni konferenci
NANOCON

Honorable mention, special committee poster award on the
NANOCON Conference

Mgr. Katefina Stépankova, Ph.D.
30 pod 30, ¢asopis Forbes
30 Under 30, Forbes Magazine

doc. RNDr. Pa!vla Jendelova, Ph.D.
Top vedkyné Ceska, casopis Forbes
Top Female Scientists, Forbes Magazine

RNDr. Tibor Mosko, Ph.D.

Véda fotogenickd, 2. misto v kategorii Analogova fotografie,
Akademie véd CR

Science Photogenic Photo Contest, 2™ place in the Analog
Photography category, Czech Academy of Sciences
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Konference a seminare / Conferences and seminars

CUCAP 2023

29.-30. 5. 2023

Ve dnech 29.-30. 5. 2023 se v historickych prostorach Novomestské radnice
uskutecnila dvoudenni mezinarodni konference ,Current Understanding
of Colorectal and Pancreatic Cancers“ (CUCAP 2023), vénovana novinkam
ve vyzkumu kolorektalniho karcinomu a karcinomu slinivky bfisni. Hlavnimi
organizatory byli Lékarska fakulta Univerzity Karlovy v Plzni a UEM AV CR.

V ramci odborného programu vystoupila fada vyznamnych zahrani¢nich vedct
a zastupcl prestiznich vedeckych instituci. Mimo jiné konference poskytla
také platformu pro mladé talentované védce, ktefi zde prezentovali své vlastni
vyzkumné projekty v rdmci posterové sekce. Celkem do Prahy dorazilo pres
80 hostti z CR a ze zahranici.

CUCAP 2023

29.-30. 5. 2023

On 29-30 May 2023, a two-day international conference, "Current
Understanding of Colorectal and Pancreatic Cancers" (CUCAP 2023), took
place in the historical space of the New Town Hall in Prague, focusing on the
latest results of colorectal and pancreatic cancer research. The event’s main
organisers were the Faculty of Medicine of Charles University in Pilsen and
the Institute of Experimental Medicine of the CAS.

The meeting featured a number of well-renowned international scientists
and representatives of prestigious scientific institutions. In addition, the
conference also provided a platform for young talented scientists to present
their own research projects in the poster session. Over 80 guests from the
Czech Republic and abroad arrived in Prague.




BIOCEV Regeneration

BIOCEV Regeneration je kazdoroc¢ni oteviené jednodenni minisympozium,
na kteréem se setkavaji védci z rlznych oblasti biomediciny, od regenerativni
mediciny a tkanového inzenyrstvi az po vyzkum rakoviny, vyvoj lécCiv
a kryobiologii.

23.11. 2023

,Studenti studentdm® - pfesne vtomto duchu se neslo minisympozium BIOCEV
Regeneration Ill, které organizovali Ph.D. studenti UEM AV CR a Univerzity
Karlovy. Cilem setkani bylo vzajemné sdilet poznatky v oblasti regenerativni
mediciny, tkanového inzenyrstvi, 3D modelovani in vitro, vyzkumu organoidd,
novych nastrojl a technologii v bunécnych kulturach atd.

26.11. 2024

BIOCEV Regeneration IV se zaméril na fascinujicioblast kryobiologie a kryobank
a zdUraznil jeji dulezitou roli v modernim biomedicinském vyzkumu. Toto
minisympozium zastitila mezinarodni Spole¢nost pro nizkoteplotni biologii
(SLTB) a predstavili se na ném recnici a mladi védci z rtznych biomedicinskych
obord, ktefi vyuzivaji nizké teploty ve svém vyzkumu a vyvoji.

Prague Membrane Discussions
12.12. 2024

Prague Membrane Discussions je dobrovolné a neformalni diskuzni féorum pro
védce, ktefi se zajimaji o procesy souvisejici s lipidovymi membranami. Cilem
je sdruzovat odborniky z Prahy (a sirdiho okoli) a podporovat vyménu napadd,
vzajemnou spolupraci apod.

Probirana témata zahrnuji modelové a bunécné membrany, molekuly
a procesy spojené s membranami a rlizné techniky pro vyzkum membran.
Prednasejici a posluchaci jsou z fad teoretickych a (bio)fyzikalnich chemikd
az po strukturni a molekularni bunécné biology. Zakladateli a soucasnymi
organizatory jsou laboratofe Cebecauer, Malinsky a StfiSovsky.

BIOCEV Regeneration

BIOCEV Regeneration is an annual open one-day mini-symposium that brings
together researchers from different fields of biomedicine, from regenerative
medicine and tissue engineering to cancer research, drug discovery, and
cryobiology.

23.11. 2023

"Students for students" was exactly the spirit of the mini-Symposium BIOCEV
Regeneration lll., organised by PhD students of the IEM CAS and Charles
University in Prague. The meeting aimed to share knowledge in regenerative
medicine, tissue engineering, 3D in vitro modelling, organoid research, new
tools and technologies in cell culture.

26.11. 2024

The BIOCEV Regeneration IV focused on the exciting field of cryobiology and
cryobanking and highlighted its important role in state-of-the-art biomedical
research. The mini-symposium was endorsed by the International Society
for Low-Temperature Biology (SLTB) and brought together keynote speakers
and young researchers from different biomedical disciplines, employing low
temperatures in their research and development.

Prague Membrane Discussions
12.12. 2024

Prague Membrane Discussions is a voluntary and informal discussion forum
for scientists interested in lipid membrane-related phenomena in some way.
The aim is to bring together people from Prague (and further afield) to foster
idea exchange, collaborations, etc.

Topics covered included model and cell membranes, membrane-associated
molecules and processes and various techniques for membrane research. The
presenters and audience ranged from theoretical and (bio)physical chemists
to structural and molecular cell biologists. Founded and currently organised
by the Cebecauer, Malinsky and StriSovsky labs.
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Ph.D. konference
6.-8.5. 2024

Po dlouhych péti letech se konal dalsi ro¢nik Ph.D. konference UEM AV CR.
Obdobi covidu a s nim souvisejici opatfeni bohuzel branila pravidelnym
setkanim nasich juniornich védcu. | proto byl pro pofadani konference vybran
Zamecky hotel Trest, ktery nabizi dostatec¢né reprezentativni prostredi
a podpofil vyjimecnost tohoto setkani.

V pribéhu tfidenni konference vystoupilo se svymi projekty celkem 38 Ph.D.
studentd, z toho 7 v ramci posterové sekce, kterd probihala posledni den
konference.

Na konferenci dorazilo celkem 102 ucastniki z fad Ph.D. studentt, postdokd,
jyniornich a seniornich védeckych pracovnikd, vedoucich laboratofi z UEM AV
CR a ¢lend Mezinarodniho poradniho sboru (IAB).

PhD Conference
6.-8.5. 2024

After a five-year-long break, the next edition of the IEM CAS PhD Conference
2024 took place. Unfortunately, the COVID season and related restrictions
obstructed regular meetings of our junior scientists. That is why we chose
Chateau Trest’ for the conference, which offered a representative atmosphere
and supported the exceptional character of this meeting.

During the three-day conference, 38 PhD students presented their projects,
seven of them in the poster session, which took place on the last day of the
conference.

In total, the conference hosted 102 participants, including PhD
students, postdocs, junior and senior researchers, and lab heads of
the IEM CAS, and members of the International Advisory Board (IAB).
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Ustavni seminare a konference

UEM AV CR klade dliraz na odbornou diskuzi, sdileni poznatkd a podporu
mladych védcu. Jednim z dllezitych nastrojd této interni védecké komunikace
jsou pravidelné odborné seminarfe, které se konaji kazdy prvni cCtvrtek
v mésici, mimo obdobi letnich prazdnin. Seminafe jsou urceny predevsim
Ph.D. studentdm ustavu, ktefi na nich prezentuji pribézné vysledky svych
vyzkumnych projektd. Cilem téchto setkani je nejen poskytnout studentim
pfilezitost k procviceni prezentacnich dovednosti a ziskani zpetné vazby,
ale také vytvofit prostor pro mezioborovou diskuzi a navazani spoluprace
napfi¢ vyzkumnymi skupinami. Seminare se tesi pravidelné ucasti vedeckych
pracovnikd napfi¢ Aredlem biomedicinskych ustavii AV CR a prispivaji
k posilovani odborné komunity UEM AV CR.

Kromé pravidelnych seminart Ustav kazdoro¢né porada také tradi¢ni Vanocni
konferenci ur¢enou zaméstnancim UEM AV CR. Tato interni akce slouzi
k prezentaci klicovych vysledkl a novinek z jednotlivych oddéleni a zaroven
poskytuje prostor pro neformalni setkani a sdileni zkusenosti.

Odborné kurzy a workshopy

Servisni skupinamikroskopie UEM AV CR hraje ddlezitou roli nejen v poskytovani
technické podpory, ale také v systematickém vzdélavani uzivatell v oblasti
mikroskopie. V ramci narodniho konsorcia Czech-Biolmaging a evropské
infrastruktury Euro-Biolmaging nabizi Sirokou $kalu vzdélavacich aktivit, které
pomahaji vyzkumniklm efektivné vyuzivat dostupné zobrazovaci technologie.

Mési¢ni seminafe nLectures systematicky rozvijeji odborné znalosti v oblasti
mikroskopie. Pokryvaji jak zakladni principy, tak pokrocilé techniky a aktualni
trendy. Seminare jsou oteviené véem zajemcim z fad studentl a veédecké
komunity a podporuji pfenos znalosti napfi¢ vyzkumnymi oblastmi.

Kromé seminafd skupina organizuje také specializované workshopy a kurzy,
které kombinuji teoretické zaklady s praktickymi ukazkami a praci s realnymi
daty.

Institutional seminars and conferences

IEM CAS emphasises professional discussion, knowledge sharing, and young
scientists' support. One of the important tools for this internal scientific
communication is the regular professional seminars, which are held on the first
Thursday of every month, except during the summer holidays. The seminars
are mainly intended for PhD students of the Institute, who present the ongoing
results of their research projects. The aim of these meetings is not only to
provide students with an opportunity to practice their presentation skills and
receive feedback, but also to create a space for interdisciplinary discussion
and establish collaboration across research groups. The seminars consistently
attract participation from scientists across the Biomedical campus of the CAS,
contributing to strengthening the IEM CAS scientific community.

In addition to the regular seminars, the Institute also organises a traditional
Christmas Conference for the staff of the IEM CAS each year. This internal
event serves as a platform for presenting key results and news from individual
departments, as well as a space for informal meetings and sharing experiences.

Professional courses and workshops

The Microscopy Service Unit of the IEM CAS plays a key role not only in
providing technical support but also in the systematic education of users in
the field of microscopy. As part of the national Czech-Biolmaging consortium
and the European Euro-Biolmaging infrastructure, it offers a wide range
of educational activities to help researchers effectively use the available
imaging technologies.

Monthly pLectures seminars systematically develop expertise in microscopy.
They cover basic principles as well as advanced techniques and current
trends. The seminars are open to all interested students and the scientific
community and promote knowledge transfer across research areas.

In addition to seminars, the group also organises specialised workshops and
courses that combine theoretical fundamentals with practical demonstrations
and work with real data.



Popularizace védy / Popularization of Science

Kromé vlastniho biomedicinského vyzkumu je jednou z priorit UEM AV CR
také aktivni pfistup k popularizaci a komunikaci vedy pro Sirokou vefejnost.
Tyto aktivity podporuji dialog mezi védci a spole¢nosti, inspiruji mladé lidi
ke studiu prirodovednych a technickych obord a posiluji zajem verejnosti
o aktualni védecka témata. Ustav pravidelné pofada vefejné prednasky,
exkurze, odborné staze a ucastni se nejvyznamnejsich popularizacnich akci,
kde se snazi jednoduchou a srozumitelnou formou pfibliZit vefejnosti tajuplny
svét védy.

UEM AV CR se kazdoro¢né Gcastni nejvyznamnéjsich populariza¢nich akci,
mezi které patfi:

Tyden mozku
13.-19. 3. 2023 | 11.-17. 3. 2024

Tyden mozku je festival nejnovéjsich objevl a trendl ve vyzkumu mozku
a neurovédach, ktery je soucasti Brain Awareness Week (BAW) - celosvétové
kampané na zvysSeni povedomi vefejnosti o uspésich a pfinosech vyzkumu
mozku. Tradici Tydne mozku v Ceské republice inicioval a zalozil cesky
neurovédec Prof. MUDr. Josef Syka, DrSc. (UEM AV CR) v roce 1998.

Vikend so SAV

23.-24.6. 2023

V roce 2023 oslavila Slovenska akademie veéd 70. vyroci svého zalozeni
a Vikend so SAV byl darkem pro vsechny pfiznivce védy a vyzkumu. Vikend
23.-24. cervna na namesti pfed bratislavskym obchodnim centrem Eurovea
na nékolik hodin propojil svet védy a Siroké vefejnosti a ukazal, Ze si nejsou
tak vzdalené.

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,
including:

Week of the Brain

13.-19. 3. 2023 | 11.-17. 3. 2024

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.

Weekend with SAS

23.-24.6. 2023

In 2023, the Slovak Academy of Sciences celebrated its 70th anniversary and
the Weekend with the Academy was a gift from SAS for all fans of science
and research. The weekend festival of 23-24 June in the square in front of
Bratislava's Eurovea shopping centre connected the world of science and the
general public for several hours and showed that they are not so different.
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Na akci se predstavilo vice nez 50 stankd s vice nez 200 védci, pficemz
jednotlivé stanky reprezentovaly védecké a vyzkumné instituce z celého
Slovenska. Akademii véd CR na akci reprezentovali védci z UEM AV CR,
brnénského Archeologického ustavu a Etnologického ustavu.

Veletrh védy

8.-10.6.2023|30.5. - 1. 6. 2024

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 svym navstévnikim to nejzajimavéjsi ze svéta
pfirodnich, technickych, humanitnich i spolecenskych obor(. Predstavuje
vedu a vyzkum jako fascinujici a zasadni odvétvi lidské ¢innosti. Védu pak
navstévnici veletrhu zaziji na vlastni kdzi prostfednictvim interaktivnich
exponatl, modell, mobilnich laboratofi a praktickych dilen.

The event featured more than 50 stands with over 200 scientists, with
individual stands representing scientific and research institutions from all
over Slovakia. The Czech Academy of Sciences was represented at the event
by scientists from the IEM CAS, the Institute of Archaeology in Brno and the
Institute of Ethnology.

Science Fair
8.-10.6.2023|30.5.-1.6.2024

Science Fair 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. The festival also connects experts
and professionals from academia and scientific institutions with the public and
commercial industry, actively promoting interest in science and innovation.




Zvédavé hlavicky
23.10.2023]18. 3. 2024

,S védou je tfeba zacit od malicka“, pfesné takova je hlavni myslenka a motto
nového popularizacniho projektu UEM AV CR, ktery nabizi interaktivni
avariabilnivzdélavaci program s védci pro zaky druhého stupné zakladnich skol
a tomu odpovidajicich tfid viceletych gymnazii. Cilem projektu je nabidnout
zaklm i pedagoglm zajimaveé zpracovana biomedicinska témata, ktera
reflektuji u¢ebni plany zakladnich i stfednich 3kol, ale také vlastni vyzkum
UEM AV CR.

Tyden Akademie véd

10. 11. 2023 | 08. 11. 2024 (Dny otevienych dvefi UEM AV CR)

Tyden Akademie véd CR je védecky festival, ktery plynule navazuje na dfivéjsi
Tyden védy a techniky Akademie véd CR. Zahrnuje pfednasky, vystavy, akce
na pracovistich, dokumentarni filmy, workshopy a mnohé dalsi aktivity napfic¢
celou republikou i véemi védeckymi obory. Festival je ur¢en jak studentim
stfednich Skol, pro které pripravujeme predevsim prednasky a exkurze
v dopolednich hodinach, tak Siroké vefejnosti, na kterou cili program
v odpolednich a vecernich casech.

Ledova mésta
2.2.2024

Zakladni myslenkou Ledovych mést je poskytnuti aktivniho vyuziti volného
Casu o pololetnich prazdninach, vytvoreni prilezitosti navstivit zajimava
mista nasi republiky s atraktivnimi historickymi, kulturnimi, sportovnimi
i vzdelavacimi zajmovymi body a zviditelnéni mést, ktera jsou oteviena détem
a podporuji jejich volnocasové aktivity v dobé prazdnin a v mimo sezonnim
obdobi. UEM AV CR je prvni a zatim jedinou vyzkumnou instituci, ktera tuto
akci podpofila.

Curious Little Minds
23.10.2023|18. 3.2024

"You need to start with science from a young age", this is the main idea and
motto of the new popularisation project of the IEM CAS, which offers an
interactive and variable educational programme with scientists for students
of the second grade of primary schools and secondary schools. The aim of
the project is to offer students and teachers interesting biomedical topics
that reflect the curricula of primary and secondary schools, but also the
research of the IEM CAS.

Week of the Czech Academy of Sciences
10.11. 2023 | 08. 11. 2024 (Open Door Days IEM CAS)

The 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 present the latest
discoveries and achievements of the IEM CAS to the public. The morning
programme is focused primarily on high school students.

Ice Cities
2.2.2024

The basic idea of the Ice Cities festival is to provide active leisure time during
the half-term holidays, to create an opportunity to visit interesting places
in our country with attractive historical, cultural, sporting and educational
points of interest and to promote cities that are open to children and support
their leisure activities during the holidays and in the off-season. The IEM CAS
is the first and, so far, the only research institution to support this event.
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Noc védcu
27.9. 2024

Noc vedcu, akce ozivujici v jeden vecer stovky védeckych budov, do kterych
se bézny smrtelnik nedostane. Navstévnici proplouvaji laboratofemi,
prednaskovymi mistnostmi, vybuchujicimi experimenty a jdou do hloubky
aktualnich témat. Déti, dospéli, seniofi, kazdy zapaleny pro védu je vitany.
Setkejte se s nasimi védci a oni uz vas nauci védu milovat.

V Ceskeé republice se Noc védcd kona od roku 2005 a je zastoupena ¢eskymi
univerzitami, védeckymi ustavy, hvézdarnami a dalSimi institucemi. Od roku
2024 se stavaji narodnimi koordinatory Vysoka skola chemicko-technologicka
v Praze a Univerzita Palackého v Olomouci ve spolupraci s Univerzitou
Karlovou, Ceskym vysokym ucenim technickym, Ceskou zemédélskou
univerzitou a Vysokou $kolou ekonomickou.

Oteviena véda
CELOROCNE

Projekt Oteviend veéda se soustfedi na zvySovani zajmu o vedu a vyzkum.
Nabizi odborné vedecké staze pro talentované studenty na pracovistich AV
CR a workshopy pro pedagogy z oblasti botaniky, chemie a fyziky, které
mohou aplikovat pfi vyuce. Soucasti projektu jsou také odborné prednasky,
exkurze, vystavy a dalsi akce pro odbornou i laickou verejnost.

Researchers' Night
27.9. 2024

Researchers’ Night, an event that, for one evening, brings life to hundreds
of science buildings that no ordinary mortal can enter. Visitors pass through
laboratories and lecture halls, experience exploding experiments, and learn
about hot topics in depth. Everyone with a passion for science - children,
adults, and seniors - is welcome. Meet our scientists, and they will teach you
to love science.

In the Czech Republic, the Researchers’ Night has been organised since 2005
and is represented by Czech universities, research institutes, observatories
and other institutions. Since 2024, the National Coordinators are the
University of Chemistry and Technology in Prague and Palacky University
Olomouc in cooperation with Charles University, Czech Technical University,
Czech University of Life Sciences and Prague University of Economics and
Business.

Open Science
ALL YEAR ROUND

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.









