USTAV EXPERII\.II.ENTIf\LNi MEDICINY AV CR, V.v.i.

INST/I;I'UTE OF EXPERIME.NTMMEDICINE OF THE CAS

-l

\ i S o
S i N vl \ - ‘
X 18, Vi N T e
> ) | 2 5 \ I , I| . b o
y \ R S L1 =
= I S ¥y . P i
. S i r:‘ N
et e ¥/
L A
) \ /N




.@.@@@. | @@

Biomedicinskym vyzkumem k efektivni diagnostice a |écbé

Podporujeme zakladni vyzkum napric biomedicinskym spektrem s vysokym potencialem technologického transferu v lékarstvi.
Nase projekty zamérujeme na biomedicinské vyzvy, jako je nalezeni ucinnych diagnostickych marker( a lécba zavaznych
onemocneéni spojenych se starnutim lidské populace - neurodegenerace, traumatu/ischemie, poruch pohybového aparatu,
rakoviny, degenerativnich zmén vidéni a sluchu. Ddraz téz klademe na zkoumani viivu znecisténi Zivotniho prostredi na
zdravi clovéka.

Biomedical Research Towards Effective Diagnosis and Treatment

We support basic research across the biomedical spectrum with a high potential for technological transfer in human medicine.
Our projects are focused on biomedical challenges such as finding effective diagnostic markers and treatment of serious
diseases associated with aging of the human population - neurodegeneration, trauma/ischemia, musculoskeletal disorders,
cancer, degenerative changes in vision and hearing. Strong impact is also given on the assessment of environmental pollution
on human health.
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Vazeni ¢tenari,

dostavé se vé[n do ruko/u brozura shrnuijici vyzkumnou ¢innost Ustavu experimentalni
mediciny AV CR, v.v.i. (UEM) v letech 2017-2018. Mame za sebou dalsi dva Uspésné
roky, béhem kterych se udalo mnoho nového.

UEM je jednim z vyznamnych center zakladniho biomedicinského vyzkumu v Ceské
republice, zejména v oblasti bunécné a vyvojové biologie a patologie, neurobiologie,
neurofyziologie, genetické toxikologie a nanotoxikologie, molekularni epidemiologie,
molekularni farmakologie, imunofarmakologie, molekulédrni embryologie, kmenovych
bunek, tkanovych nahrad, transplantacni imunologie a vyzkumu nadorovych
onemocneni. Nas vyzkum prispivd nejen k poznani zakladnich procest v bunce
a v savcich organismech, ale vyznamny podil nasich vysledkd tvori také vystupy
aplikovaného vyzkumu - predevsim patenty, uzitné vzory ¢i prototypy.

V soucasné dobé mé nas Ustav dvanact vyzkumnych skupin. Patfi k nim i nove vzniklé
Oddéleni neurochemie, které v r. 2018 nahradilo Oddéleni molekuldrni neurofyziologie
asidliv zrekonstruovanych laboratofich. VUEM v soucasné dobé probihaji rekonstrukce
dalsich laboratori, které umozni v pristich letech vznik novych vyzkumnych skupin,
predevsim juniorskych.

Z vyzkumnych projektd, jejichZ reSenim se pravé zabyvame, bych rada zminila dva
pomérné velké projekty v ramci Operacniho programu Vyzkum, vyvoj a vzdélavani (OP
VVV), viceletého tematického programu Ministerstva skolstvi, mladeze a télovychovy.
Hlavnim cilem projektu NEURORECON je vytvoreni a rozvoj excelentniho vyzkumného
tymu pod vedenim predniho zahrani¢niho védce, prof. Fawcetta (University of
Cambridge), ktery se zabyva vyzkumem v oblasti lécebnych metod nervového systému.
Projekt navazal na dosavadni vyzkumné aktivity Ustavu experimentalni mediciny AV
CR, v.v.i. a v souvislosti s jeho realizaci ocekavame vyrazné zvyseni kvality vyzkumu
a prohloubeni mezinarodni spoluprace UEM. Healthy Ageing in Industrial Environment
(HAIE) je dalsim velkym projektem, na kterém ma UEM moznost participovat a pfispét
tak svym know-how k feSeni spoleCensky vyznamnych témat. Zminény projekt
se zabyva vlivy vybranych rizikovych faktort Zivotniho prostredi a Zivotniho stylu
na zdravi a starnuti populace v pramyslovych regionech. UEM je v tomto projektu
partnerskou instituci Ostravské univerzity.

Za jedno z dulezitych rozhodnuti roku 2017 povazuji vznik spole¢ného pracovisté
UEM a Biotechnologického Ustavu AV CR, v. v. i. (BTU). Vytvoreni tohoto spole¢ného
pracovisté v aredlu Biocev navézalo na predchozi spoluprace nékolika vyzkumnych
skupin obou Ustavl a umozni dalsi prohloubeni védeckych spolupraci do budoucna.
Vzdjemné uzéi propojeni UEM a BTU je soucasné zarukou rliznorodosti pristupt
k reseni védeckych problému a vede k efektivnimu vyuziti stdvajicich infrastruktur
obou instituci.

Kromé spolupraci na narodni Urovni Ustav aktivné rozviji i mezindrodni spoluprace.
V roce 2018 hostil UEM Prof. Chena, jehoz tfimésicni pobyt vyustil ve spolupréci
se School of Biomedical Sciences na University of Queensland v australském Brisbane.

V roce 2018 byl na UEM ustaven Mezinarodni poradni sbor (MPS), ktery méa celkem
5 zahrani¢nich c¢lent (viz str. 9). Tento poradni organ se podili na hodnoceni
vyzkumnych skupin a doporucuje pripadné zmény vyzkumnych smérd Ustavu. Ke konci
roku byl pripraven program prvniho setkani MPS.

VErim, ze nasleduijici stranky vas presveédci, Ze nase prace prinasi vyznamné vysledky
jak v zakladnim, tak v aplikovaném biomedicinském vyzkumu.

Tésim se na dalsi Uspésné roky.

Ing. Miroslava Andérova, CSc.
reditelka



Dear readers,

You have in your hands a brochure summarizing the research activities of the Institute
of Experimental Medicine of CAS (IEM) in the years 2017-2018. We have completed
another two successful years, during which many new things have happened.

IEM is one of the major centers of basic biomedical research in the Czech Republic,
especially in the fields of cell and developmental biology and pathology, neurobiology,
neurophysiology, genetic toxicology and nanotoxicology, molecular epidemiology,
molecular pharmacology, immunopharmacology, molecular embryology, stem cells,
tissue replacements, transplantation immunology and cancer research. Our research
contributes not only to knowledge of the basic processes in the cell and in mammalian
organisms, but also to the outputs of applied research - especially patents, utility
models and prototypes, which represent a significant part of our results.

At present, our institute has twelve research groups. This includes the newly established
Department of Neurochemistry, which replaced the Department of Molecular
Neurophysiology in 2018 and resides in the refurbished laboratories. Currently, other
laboratories in IEM are under reconstruction, which will allow the creation of new
research groups, especially junior ones, in the upcoming years.

From all of our projects, | would particularly like to mention two relatively large projects
within the Operational Program, Research, Development and Education (OP RDE),
a multiannual thematic program of the Ministry of Education, Youth and Sports. The
main objective of the NEURORECON project is to create and develop an excellent
research team under the leadership of a leading foreign scientist, prof. Fawcett
(University of Cambridge), a researcher in the field of nervous system treatment. The
project continues the research activities of the Institute of Experimental Medicine of
the Czech Academy of Sciences, and in connection with its implementation, we expect
a significant increase in the quality of research and a deepening of the international
cooperation of IEM. Healthy Aging in Industrial Environment (HAIE), is another major
project in which IEM has the opportunity to participate and contribute to its know-
how to address socially relevant topics. The project deals with the effects of selected
environmental and lifestyle risk factors on the health and aging of the population in
industrial regions. IEM is the partner institution of the University of Ostrava in this
project.

In my opinion, one of the most important decisions of 2017 was the establishment
of a joint workplace of the Institute of Chemical Technology and the Institute of
Biotechnology of the CAS (IBT). The creation of this joint workplace in the Biocev site
continued the previous collaboration of several research groups of both institutes, and
will allow further deepening of scientific cooperation in the future. At the same time,
the interconnection of IEM and IBT is a guarantee of the diversity of approaches to
addressing scientific problems, and leads to the efficient use of existing infrastructures
of both institutions.

In addition to cooperation at the national level, the Institute is also actively developing
international cooperation. In 2018 the institute hosted prof. Chen, whose three-month
stay resulted in collaboration with the School of Biomedical Sciences at the University
of Queensland, Brisbane, Australia.

In 2018, an International Advisory Board (IAB) was established at IEM, which has
a total of 5 foreign members (see page 9). This advisory body participates in the
evaluation of research groups and recommends any changes to the research guidelines
of the Institute. At the end of the year, a program for the first meeting of I1AB was
prepared.

I believe the following pages will convince you that our work delivers significant results,
in both basic and applied biomedical research.

I look forward to the following successful years.

Miroslava Andérova, Ph.D.
Director
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Rada UEM AV CR

Interni ¢lenové

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

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

Mgr. Maria Hovorakova, Ph.D.

doc. RNDr. Jan Malinsky, Ph.D.

RNDr. Pavel Réssner, Ph.D.

RNDr. Rostislav Turec¢ek, Ph.D.

doc. MUDr. Lydia Vargova, Ph.D.

MUDr. Pavel Vodic¢ka, CSc.

Externi ¢lenové

Prof. MUDr. Stanislav Filip, DSc.
doc. MVDr. Ales Hampl, CSc.
Mgr. Vit Herynek, Ph.D.

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

Dozoréi rada UEM AV CR

RNDr. Hana Sychrova, DrSc. (predsedkyné

MUDr. Ludmila Vodickova, CSc. (mistopredsedkyné
JUDr. Vladimira Blahova (od 1. 5. 2017

MUDr. Karel Filip, CSc., MBA (do 30. 4. 2017

Ing. Josef Fulka, DrSc.

prof. Jifi Chyla, CSc.

Ing. Jifi Janata, CSc. (od 1. 5. 2017)

prof. MVDr. Jifi Rubes, CSc. (do 30. 4. 2017)

N IS

Board of the IEM CAS

Internal Members

Jan Topinka, Ph.D., DSc. (Chair of the Board)

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

Maria Hovorakova, Ph.D.

Assoc. Prof. Jan Malinsky, Ph.D.

Pavel Réssner, Ph.D.

Rostislav Turecek, Ph.D.

Assoc. Prof. Lydia Vargova, M.D., Ph.D.

Pavel Vodi¢ka, M.D., Ph.D.

External Members

Prof. Stanislav Filip, M.D., DSc.

Assoc. Prof. Ales Hampl, D.M.V,, Ph.D.
Vit Herynek, Ph.D.

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

Supervisory Board of the IEM CAS

Hana Sychrova, DSc. (Chair of the Board)

Ludmila Vodickova, M.D., Ph.D. (Vice Chair of the Board)
JUDr. Vladimira Blahova (since 1. 5. 2017)

Karel Filip, M.D., M.B.A. (till 30. 4. 2017)

Josef Fulka, DSc.

Prof. Jifi Chyla, Ph.D.

Jifi Janata, Ph.D. (since 1. 5. 2017)

Prof. Jifi Rubes, D.M.V., Ph.D. (till 30. 4. 2017)



Rada pro komercializaci  Council for Commercialization

Prof. MUDr. Stanislav Filip, DSc. (predseda) Prof. Stanislav Filip, M.D., DSc. (Chair of the Council)
MUDr. Peter Bauer, Ph.D. Peter Bauer, M.D., Ph.D.
Ing. Milan Hajek, DrSc. Milan Hajek, DSc.
MUDr. Ludmila PISkova Ludmila Plskova, M.D.
Ing. Jan Topinka, CSc., DSc. Jan Topinka, Ph.D., DSc.
MUDr. Lucia Urdzikova-Machova, Ph.D. Lucia Urdzikova-Machova, M.D., Ph.D.

Mezinarodni poradni sbor International Advisory Board

Kari Hemminki, M.D., Ph.D. (predseda / Chair of the Board)
German Cancer Research Center, Heidelberg, Germany

Maria Dusinska, RNDr., Ph.D., DSc. (mistopredsedkyné / Vice Chair of the Board)
Director of Health Effects Laboratory, GLP Certified Environmental Chemistry Department
NILU-Norwegian Institute for Air Research, Kjeller, Norway

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

Tatjana Sauka-Spengler, Ph.D.
Associate Professor of Genome Biology, MRC Weatherall Institute of Molecular Medicine
Radcliffe Department of Medicine, University of Oxford, UK

Christian Steinhauser, Ph.D.
Director, Institute of Cellular Neurosciences
University of Bonn Medical Center, Bonn, Germany



Organizacni struktura (platna k 31. 12. 2018)

10

Rada UEM

‘ Sekretariat reditelky

Reditel

Dozorci rada

Zastupce reditelky

(&

Mezinarodni poradni sbor

)

Rada pro komercializaci

Technicko-hospodérska

sprava

Ekonomické
oddélent

IT

Technicka podpora
vyzkumnych oddélenf

Vyzkumné skupiny

Oddéleni biomateriald
a biofyzikalnich metod

Oddéleni bunécné

Oddéleni farmakologie

neurofyziologie

Oddéleni genetické

Oddéleni mikroskopie

toxikologie a nanotoxikologie

Oddéleni molekularni

Oddéleni neurofyziologie
sluchu

biologie nadort

Oddéleni neurochemie

Oddéleni regenerace
nervové tkané

Oddéleni tkanového

Oddélenf transplantacni
imunologie

inzenyrstvi

Oddéleni vyvojove biologie

Oddéleni
projektové podpory
a technologického

transferu




‘ Board of the IEM CAS

Organizational Structure (valid as of 31 December 2018)
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‘ Project Support
and Technology Transfer
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Ustav v &islech / Institute in Numbers

Zaméstnanci
Celkovy pocet
Prepocteny pocet

Struktura zaméstnanct dle vzdélani [%]

Zakladni vzdélani

Nizsi stredni vzdélani

Stfedni odborné vzdélani s vyucnim listem

Uplné stfedni odborné vzdélani s vyuéenim i maturitou
Uplné stredni odborné vzdélani s maturitou (bez vyuceni)
Vyssi odborné vzdélani

Bakalarské vzdélani

Vysokoskolské vzdélani

Doktorské vzdélani

Struktura zaméstnanct dle véku [%]
do 30 let

31-40 let

41-50 let

51-60 let

61 avice

Struktura zaméstnancu dle kategorii
Postdoktorand

Védecky asistent

Veédecky pracovnik

Vedouci védecky pracovnik

Odborny pracovnik

Doktorand

Administrativa

Technicky personél

12

2017

218
157

1,38
0,46
1,82
1,38
15,14
0,46
4,59
38,53
36,24

20,2
34,9
19,7
9,6
15,6

32
13
13
15
36
51
18
40

2018

207
155

1,93
0,48
1,45
0,97
14,50
0,48
4,83
37,68
37,68

29,5
26,6
19,3
12,5
121

27
11
17
15
41
50
20
26

Employees
Total number
Recalculated number

Education structure of employees [%]

Basic education

Lower secondary education

Secondary vocational education

Full secondary vocational education with apprenticeship and school leaving exam
Full secondary vocational education with school leaving exam

Higher professional education

Bachelor degree

University degree

Doctor degree

Age structure of employees [%]
Up to 30 years

31-40 years

41-50 years

51-60 vears

above 61 vyears

Professional category structure of employees
Post-doc

Scientific assistant

Junior scientist

Senior scientist

Scientific staff

Ph.D. student

Administrative staff

Technic staff

Udaje platné k 31. 12. 2017 a 31. 12. 2018
data valid as of 31 December 2017 and 31 December 2018



Zahraniéni zaméstnanci UEM
Slovensko

Ukrajina

Anglie

[talie

Spanélsko

Indie

Belgie

Cina

Srbsko

Struktura finan¢nich zdroji UEM v roce 2018
Ustavni

Ministerstvo primyslu a obchodu CR

Agentura pro zdravotnicky vyzkum CR
Ministerstvo kolstvi, mladeze a télovychovy CR
Technologicka agentura CR

Grantova agentura CR

Mezindrodni granty (NANoREG2)

2017 2018

OrrrovwaARN
mrooornNvrn,a R

<1%

Foreign employees of IEM
Slovakia

Ukraine

England

[taly

Spain

India

Belgium

China

Serbia

Structure of IEM Financial Resources in 2018

Institutional

Ministry of Industry and Trade of the CR

Czech health research council

Ministry of Education, Youth and Sports of the CR (EU fonds included)
Technology Agency of the CR

Czech Science Foundation

International Grants (NANoREG2)
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Vyzkumna centra / Research Centres

1. Projekt excelence v neurovédach, Grantova agentura Ceské republiky / Project of Excellence in the Field of Neuroscience, Grant Agency of the Czech Republic

(P304-12-G069)

Program / Programme:

Prijemce / Contractor:

Hlavni fesitel / Principal investigator:
Spolupfijemci / Project participants:

Prof. Ladislav Vyklicky, M.D., DSc.

GB - Projects for promvo‘u'on of excellence in basic research (2012-2018)
Fyziologicky Ustav AV CR / Institute of Physiology of the CAS

Narodni Ustav dusevniho zdravi, Ustav experimentalni mediciny AV CR, 2. Iékafska fakulta Univerzity Karlovy / National Institute of

Mental Health, Institute of Experimental Medicine of the CAS, Charles University, 2™ Faculty of Medicine
Spoluresitelé / Participant investigators: Zdenka Kristofikova, Ph.D.; Prof. Josef Syka, M.D., DSc.; Miroslava Andérova, Ph.D.

Neurodegenerativni onemocnéni jsou bézna nejen u starsi casti populace, ale i u mla-
etiologicky heterogenni onemocnéni zpUsobuji tézké motorické a kognitivni poruchy.
Projekt ma za cil objasnit patofyziologické mechanizmy, které jsou podkladem vzniku
zminénych onemocnéni, a to od genové Urovné po systémovou Uroven. Projekt je za-
loZen na vytvoreni sité vysoce kvalitnich védeckych tymu, a tim podporuje interdisci-
plinarni pristup, ktery by jinak na podkladé projektt jednotlivych tymU nebyl mozny.
Pomoci mnoha metod jsou testovany mechanizmy zapojené v regulaci genové expre-
se, funkci membranovych receptor(, v intercelularni komunikaci, modulaci extracelu-
larniho prostoru a funkci gliovych bunék. Vyzkum je zaméren na porozumeni zékladnim
biologickym procestiim, coz prispé&je k vyvoji inovativnich a efektivnich metod Iécby
onemocneéni, napf. za pouziti neuroaktivnich steroidd, kmenovych bunék atd. Projekt
také predstavuje vynikajici platformou pro trénink Ph.D. studentt v neurovédach.

Vysledky v roce 2017 / Results in 2017:

Neurodegenerative disorders are common not only in the aging population, but
also in young adults, leading to increasingly serious socio-economic problems. Such
etiologically heterogenous diseases lead to severe cognitive, motor and sensory
deficiencies. The project aims to elucidate the pathophysiological mechanisms
underlying the development of these diseases, from the genetic level up to the system
level. The project will enable the creation of a network of high level scientific teams
and thus promote an inter-disciplinary approach that would otherwise not be feasible
based on individual projects of any single partner. Using a broad battery of methods,
the mechanisms involved in regulating gene expression, membrane receptor function,
intercellular communication, extracellular space modulation, and glia function will
be investigated. As the research will be aimed at understanding basic processes, the
output will lead to innovative and effective disease treatments, e.g. using neuroactive
steroids, stem cells, etc. The project will also provide a unique basis for Ph.D. training
in neuroscience.

Balogova Z., Popelar J., Chiumenti F., Chumak T., Svobodova Burianova J., Rybalko N., Syka J.: Age-related differences in hearing function and cochlear morphology between

male and female Fischer 344 rats. Front. Aging Neurosci. 2017, 9:428.

Lukovic D, Diez Lloret A, Stojkovic P, Rodriguez-Martinez D, Perez Arago MA, Rodriguez-Jimenez FJ, Gonzalez-Rodriguez P, Lépez-Barneo J, Sykova E, Jendelova P, Kostic J,
Moreno-Manzano V, Stojkovic M, Bhattacharya SS, Erceg S.: Highly Efficient Neural Conversion of Human Pluripotent Stem Cells in Adherent and Animal-Free Conditions. Stem

Cells Transl Med., 2017; 6(4), 1217-1226

Machova-Urdzikova L., Razicka J., Karova K., Kloudova A., Svobodové B., Anubhav A., Dubigova J., Schmidt M., Kubinova S., Jhanwar Uniyal M., Jendelova P.: A green tea
polyphenol epigallocatechin-3-gallate enhances neuroregeneration after spinal cord injury by altering levels of inflammatory cytokines. Neuropharmacology, 2017, 126: 213-223

Profant O., Roth J., Bures Z., Balogova Z., Liskova |., Betka J., Syka J.: Auditory dysfunction in patients with Huntington's disease. Clin. Neurophysiol., 128(10):1946-1953, 2017
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Vysledky v roce 2018 / Results in 2018:

Arellano CM, Vilches A, Clemente E, Pascual-Pascual SI, Bolinches-Amords A, Castro AA, Espinos C, Rodriguez ML, Jendelova P, Erceg S.: Generation of a human iPSC line from
a patient with autosomal recessive spastic ataxia of Charlevoix-Saguenay (ARSACS) caused by mutation in SACSIN gene. Stem Cell Res. 2018, 31:249-252.

Artero Castro A, Lukovic D, Jendelova P, Erceg S.: Concise Review: Human Induced Pluripotent Stem Cell Models of Retinitis Pigmentosa, Stem Cells 2018, 36(4), 474-481.

Bolinches-Amords A, Lukovic D, Castro AA, Ledn M, Kamenarova K, Kaneva R, Jendelova P, Blanco-Kelly F, Ayuso C, Cortén M, Erceg S.: Generation of a human iPSC line from
a patient with congenital glaucoma caused by mutation in CYP1B1gene. Stem Cell Res. 2018, 28, 96-99.

Bures Z., Pysanenko K., Lindovsky J., Syka J.: Acoustical enrichment during early development improves response reliability in the adult auditory cortex of the rat. Neural
Plasticity, 2018; 2018:5903720 doi.org/101155/2018/5903720

Kriipa P, Vackova |., Rizicka |., Zaviskova K., Dubidova J., Ko¢i Z., Turnovcova K., Machova-Urdzikova L., Kubinova S., Rehak S. and Jendelova P: The Effect of Human

Mesenchymal Stem Cells Derived from Wharton's Jelly in Spinal Cord Injury Treatment Is Dose-Dependent and Can Be Facilitated by Repeated Application. Int J Mol Sci. 2018,
19(5), E1503-1521.

Pysanenko K., Bures Z., Lindovsky J., Syka J.: The effect of complex acoustic environment during early development on the responses of auditory cortex neurons in rats.
Neuroscience, 2018, 371:221-228 doi. org/10.1016/j.neuroscience.

ROzicka J., Machova-Urdzikova L., Kloudova A., Anubhav A., Dubigova J., Kubinova S., Schmidt M., Jhanwar Uniyal M., Jendelovéa P.: Anti-inflammatory compound curcumin and
mesenchymal stem cells in the treatment of spinal cord injury in rats. Acta Neurobiol Exp (Wars), 2018, 78(4):358-374.

Razicka J., Machova-Urdzikova L., Svobodova B., Anubhav A., Karova K., Dubi$ova J., Zaviskova K., Kubinova S., Schmidt M., Jhanwar Uniyal M., Jendelova P.: Does combined
therapy of curcumin and epigallocatechin gallate have a synergistic neuroprotective effect against spinal cord injury? Neural Regen Res. 2018, 13(1):119-127.

Machuca C, Vilches A, Clemente E, Pascual-Pascual SI, Bolinches-Amordés A, Artero Castro A, Espinos C, Leon M, Jendelova P, Erceg S.: Generation of human induced pluripotent
stem cell (iPSC) line from an unaffected female carrier of mutation in SACSIN gene, Stem Cell Res. 2018, 33, 166-170.
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2. Vyzkumné centrum bunééné terapie a tkanovych nahrad, Ministerstvo $kolstvi, mladeze a télovychovy Ceské republiky /
Research Centre for Cell Therapy and Tissue Repair, Ministry of Education, Youth and Sports Czech Republic

Program / Programme:

Prijemce / Contractor:

Hlavni fesitel / Principal investigator: PharmDr. Sarka Kubinova, Ph.D.
Vyzkumné centrum bunécné terapie a tkdnovych nahrad (VCBT) bylo vybudovano
a zprovoznéno Ustavem experimentalni mediciny AV CR, v.v.i. (UEM) v ramci Ope-
racniho programu Praha Konkurenceschopnost jako soucast infrastruktury pro apli-
kovany biomedicinsky vyzkum. VCBT je zaméreno na zékladni a navazujici aplikovany
vyzkum v oboru modernich terapii vyuzivajici kmenové bunky, biomaterialy a nano-
materialy. VCBT navazuje na Uspésnou realizaci ,Centra bunécné terapie a tkdnovych
nahrad* (MSMT 1M0538; CEP12-MSM-1M-U/01:1), fe$eného v letech 2000-2004
a 2005-2011, které koordinovalo vyzkum a vyvoj v oblasti bunécné terapie, bunéc-
nych zdrojd a biokompatibilnich materidld a umoznilo vzajemné propojeni klicovych
védeckych kapacit a vyzkumnych skupin v oblasti bunécné terapie a tkdnovych nahrad
v CR. Centrum je finan¢né podporovano v obdobi 2014-2019 Narodnim programem
udrzitelnosti MSMT (NPU | - LO1309).

Vysledky v roce 2017 / Results in 2017:

Nérodm’ program udrzitelnosti Mél\{lT (NPU | - LO1309)
Ustav experimentalni mediciny AV CR / Institute of Experimental Medicine of the CAS

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

Cejka C., Kossl J., Hermankova B., Holan V., Kubinova S., Zhang J.H., Cejkova J.: (2017) Therapeutic effect of molecular hydrogen in corneal UVB-induced oxidative stress and

corneal photodamage. Scientific Reports 21;7(1):18017.

Cejka C., Kossl J., Hefmankova B., Holan V., Cejkové J.. (2017) Molecular Hydrogen Effectively Heals Alkali-Injured Cornea via Suppression of Oxidative Stress. Oxidative

Medicine and Cellular Longevity. 8906027.

Chudickova M., Briiza P., Zajicova A., Trosan P., Svobodova L., Javorkové E., Kubinova S., Holan V.: (2017) Targeted neural differentiation of murine mesenchymal stem cells by
a protocol simulating the inflammatory site of neural injury. Journal of Tissue Engineering and Regenerative Medicine. 11(5): 1588-1597.

Koci Z., Vyborny K., DubiSova J., Vackova ., Jager A., Lunov O., Jirdkova K., Kubinova S.: (2017) Extracellular Matrix Hydrogel Derived from Human Umbilical Cord as a Scaffold
for Neural Tissue Repair and Its Comparison with Extracellular Matrix from Porcine Tissues. Tissue Engineering part C- Methods. 23(6): 333-345.

Kubinova S., Zaviskova K., Uherkova L., Zablotskyy V., Churpita O., Lunov O., Dejneka A.: (2017) Non-thermal air plasma promotes the healing of acute skin wounds in rats.

Scientific Reports. 7: 45183.

Kubinova S.: (2017) Extracellular matrix based biomaterials for central nervous system tissue repair: the benefits and drawbacks. Neural Regeneration Research. 12 (9): 1430-

1432.

Lunov O., Zablotskyy V., Churpita O., Lunova M., Jirsa M., Dejneka A., Kubinova $.:(2017) Chemically different non-thermal plasmas target distinct cell death pathways.Scientific

Reports. 7: 600.
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Lunova M., Prokhorov A., Jirsa M., Hof M., Olzyfska A., Jurkiewicz P., Kubinova S., Lunov O., Dejneka A.: (2017) Nanoparticle core stability and surface functionalization drive
the mTOR signaling pathway in hepatocellular cell lines. Scientific Reports. 7(1): 16049.

Petrenko Y., Sykova E., Kubinova S.: (2017) The therapeutic potential of three-dimensional multipotent mesenchymal stromal cell spheroids. Stem Cell Research & Therapy. 8: 94.

Vysledky v roce 2018 / Results in 2018:

Zaviskova K., Tukmachev D., Dubisovéa J., Vackova |., Hejcl A., Bystronova J., Pravda M., Scigalkova I., Sulakova R, Velebny V., Wolfova L., Kubinova S (2018) Injectable
hydroxyphenyl derivative of hyaluronic acid hydrogel modified with RGD as scaffold for spinal cord injury repair. Journal of Biomedical Materials Research. Part A. 106(4): 1129-
1140.

Koc¢i Z., Boran T., Krtipa P., Kubinova S.: (2018) The Current State of Advanced Therapy Medicinal Products in the Czech Republic. Human Gene Therapy Clinical Development.
29 (3): 132-147.

Hejel A., Rzicka J., Kekulova K., Svobodové B., Proks V., Mackovéa H., Jirdnkova K., Karova K., Urdzikova L., Kubinova S., Cihlar J., Horék D., Jendelova P.: (2018) Modified
methacrylate hydrogels improve tissue repair after spinal cord injury. International Journal of Molecular Sciences. 19(8): 248.

Hejc¢l A., Rbzicka J., Proks V., Mackova H., Kubinova S., Tukmachev D., Cihlar J., Horak D., Jendelova P: (2018) Dynamics of tissue ingrowth in SIKVAV-modified highly
superporous PHEMA scaffolds with oriented pores after bridging a spinal cord transection. Journal of Materials Science-Materials in Medicine. 29(7): 89.

Lynnyk A., Lunova M., Jirsa M., Egorova D., Kulikov A., Kubinova S., Lunov O., Dejneka A.: (2018) Manipulating the mitochondria activity in human hepatic cell line Huh7 by
low-power laser irradiation. Biomedical Optics Express. 9(3): 1283-1300.
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3. Centrum studif toxicity nano¢astic, Grantova agentura Ceské republiky / Centre for Studies on Toxicity of Nanoparticles, Grant Agency of the Czech Republic

Program / Programme:

Prijemce / Contractor:

Hlavni Fesitel / Principal investigator:
Spolupfijemci / Project participants:

Miroslav Machala, Ph.D.

GB - Project for promotion of excellence in basic research (2012-2018)
Vyzkumny Ustav veterinarniho Iékarstvi / Veterinary Research Institute

Ustav chemickych procest AV CR, Ustav zivocisné fyziologie a genetiky AV CR, Ustav analytické chemie AV CR, Ustav experimentalni

mediciny AV CR, Prirodovédecka fakulta UK / Institute of Chemical Process Fundamentals of the CAS, Institute of Animal Physiology
and Genetics of the CAS, Institute of Analytical Chemistry of the CAS, Institute of Experimental Medicine of the CAS, Faculty of

Science Charles University

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

Rychly nartst produkce a pouziti nanomateriadld v nejréiznéjsich vyrobcich vyzaduje
pochopeni mechanismu jejich interakci s Zivymi systémy. Tato potfeba prameni z uni-
katnich vlastnosti nanocastic, jakymi jsou jejich rozméry a schopnost pronikat do tkani
a buneék zivych organismu. Nékteré nanocastice vznikaji jako nezddouci vedlejsi produkt
lidské ¢innosti (pramyslu, dopravy, lokalniho vytapéni). Navrhované interdisciplinarni
centrum zakladniho vyzkumu mé propojit laboratore schopné provadét komplexni stu-
die mechanism( toxicity jak Siroce pouzivanych zamérné vyrabénych (tzv. engineered)
nanocastic, tak nanocastic pritomnych v prostredi v disledk’ antropogenni ¢innosti se
zamérenim na vzorky pochazejici ze silné znecisténych oblasti Ceské republiky. Studie
budou provadény na detailné charakterizovanych nanocéasticich s cilem ziskat validni
a srovnatelnd data o jejich biologické aktivité a toxicite. Takové vysledky mohou slouzit
jako zaklad pro vyvoj dalsich metod pro studium toxicity nanocastic.

Vysledky v roce 2018 / Results in 2018:

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

Leoni C., Zhao V., Cliff S., Pokorna P., Maisol M., Topinka J., Krumal K., Mikuska P., Hovorka J., Hopke P.: (2018) Source apportionment of aerosol particles at a European air
pollution hot spot using particle number size distributions and chemical composition. Environmental pollution, 234, 145-154.

Libalova H., Costa PM., Olsson M., Farcal L., Ortelli S., Blosi M., Topinka J., Costa A.L., Fadeel B.: (2018) Toxicity of surface-modified copper oxide nanoparticles in a mouse
macrophage cell line: Interplay of particles, surface coating and particle dissolution. Chemosphere. 196: 482-493.

Libalova H., Rossner P. Jr., Vrbova K., Brzicova T., Sikorova J., Vojtisek-Lom M., Beranek V., Klema J., Ciganek M., Machala M., Topinka J.: (2018) Transcriptional response to
organic compounds from diverse gasoline and biogasoline fuel emissions in human lung cells. Toxicology in Vitro. 48: 329-341.

Rynning I., Neca J., Vrbova K., Libalova H., Rossner P., Holme J.A., Gltzkow K.B., Afanou A.K.J., Arnoldussen Z.J., Hruba E., Skare O., Haugen A., Topinka J., Machala M., Mollerup
S.: (2018) In vitro transformation of human bronchial epithelial cells by diesel exhaust particles. Toxicol Sci. 2018 Jul 16, 1-14. doi: 10.1093/toxsci/kfy183.
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4. Centrum vyvoje originalnich 1é¢iv, Technologicka agentura Ceské republiky / Centre for Development of Original Drugs, Technology Agency of the Czech Republic

Program / Programme:
Pfijemce / Contractor:

Competence Centres (2012-2019)

Ustav organické chemie a biochemie AV CR, Ustav experimentalni mediciny AV CR, Fyziologicky Ustav AV CR, Univerzita Palackého

v Olomouci, Vysoka skola chemicko-technologicka v Praze, APIGENEX s.r.o., IOCB TTO s.r.o., MediTox s.r.o. / Institute of Organic
Chemistry and Biochemistry of the CAS, Institute of Experimental Medicine of the CAS, Institut of Physiology of the CAS, Palacky
University in Olomouc, University of Chemical Technology in Prague, Apigenex, Ltd., IOCB TTO, Ltd., MediTox, Ltd.

Hlavni Fesitel / Principal investigator:
Spoluresitelé / Participant investigators:

Zdenék Havlas, Ph.D., DSc

Zdenék Zidek, DSc; Prof. Ladislav Vyklicky, M.D., DSc; Assoc. Prof. Martin Valchar, Ph.D.; Jan Zabsky, MBA;

Prof. Martin Fusek, Ph.D.; Miroslav Havranek, Ph.D.; Assoc. Prof. Marian Hajduch, M.D., Ph.D.

Projekt Centra TACR ,Vyvoj origindlnich léciv" je strategicky plan zaloZzeny na vyuziti
veédeckych poznatkd medicinalni chemie a farmakologie. Jeho hlavnim cilem je umoz-
nit prenos potenciélnich léciv do komeréni praxe. Projekt je zaméren na vytvoreni or-
ganizacnich struktur, které umozni nasledné preklinické testovani latek, potencialné
novych léciv. Timto zplUsobem méa vyzkum zvysit Uspésnost vyvoje originélnich 1éciv
v CR, rozsifit rozsah lokalniho védeckého vyzkumu a konkurenceschopnost ¢eského
farmaceutického primyslu. V tomto ohledu navazuji aktivity Centra na tradicné Uspés-
né a ve svété uzndvané oblasti ceské biomedicinské védy.

Vysledky v roce 2017 / Results in 2017:

The project Centre for the Development of Original Drugs is a strategic plan utilizing
the results of research in medicinal chemistry and pharmacology. The goal is to enable
the transfer of drug candidates into commercial practice. The project will create
a structure that will be able to develop novel drugs mainly in the pre-clinical phase.
The project will increase the success rate of original drug development in the Czech
Republic and will extend the field of local research and industry. The major aim of the
project is to evaluate original medicinal chemistry and pharmacological data from the
point of view of their transfer to commercial practice. The organization of the Centre
ensures the enhancement of the competitive ability of the Czech pharmaceutical
industry, depending on traditional successful and recognized fields of Czech science.

Prihlaska vynalezu ¢. PV 2017-293 / Patent pending no. PV 2017-293: Polysubstituované pyrimidiny jako inhibitory tvorby prostaglandinu E,, zplsobvyroby a pouziti /
Polysubstituted pyrimidines as inhibitors of prostaglandin E, production, method of production thereof and use thereof.

Autori / Inventors: Kolman, V., Kalcic, F., Janeba, Z., Zidek, Z.

Vysledky v roce 2018 / Results in 2018:

Kolman V., Kal¢ic F., Jansa P., Zidek Z., Janeba Z.: Influence of the C-5 substitution in polysubstituted pyrimidines on inhibition of prostaglandin E, production. Eur. J. Med. Chem.,

156: 295-301, 2018.
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5. Centrum orofacialniho vyvoje a regenerace, Grantova agentura Ceské republiky / Centre of Orofacial Development and Regeneration, Grant Agency of the Czech Republic

Program / Programme:

Prijemce / Contractor:

Hlavni fesitel / Principal investigator:
Spolupfijemci / Project participants:

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

(}B - Projects for promotion of excgllence in basic research (2014-2018)
Ustav experimentalni mediciny AV CR / Institute of Experimental Medicine of the CAS

Ustav zivocisné fyziologie a genetiky AV CR, 1. Iékarska fakulta Univerzity Karlovy, Stomatologicka klinika Lékarska fakulta Masarykova

univerzita / Institute of Animal Physiology and Genetics of the CAS, Charles University in Prague 1% Faculty of Medicine, Department
of Stomatology, Faculty of Medicine, Masaryk University
Spoluresitelé / Participant investigators: Prof. Eva Matalova, Ph.D.; Prof. Zdenék Broukal M.D., Ph.D.; Prof. Lydie Izakovicova Holla, M.D., Ph.D.

Integrace C¢tyr skupin v ramci tohoto projektu umoznila komplexni zakladni vyzkum
vyvoje a regenerace orofacidlnich struktur, pfevadzné zubl a jejich kotviciho aparatu,
od embrya po dospélce.

Celkove byl tento projekt zaméfen zejména na rany zubni vyvoj u rliznych modeld
odontogeneze a na molekularni signalizace v ramci interakci zubnich zakladU s okolitymi
tkdnémi. Vysledky presahuji rovnéz do oblasti zubniho |ékafstvi a regenerace. Projekt
vyUstil doposud do vice nez 45 publikaci v ¢asopisech s IF véetné jednoho ¢lanku
publikovaného v Nature, coz dokumentuje vysokou kvalitu a mezindrodni vyznam
vysledk( vzniknuvsich v rdmci pétiletého spole¢ného vyzkumu 4 tymd. Vyvoj i
regenerace tvorfi tkané kontrolované podobnymi geny a jejich produkty. Vysledky
projektu budou vyuzity v rychle se rozvijejici oblasti regenerativniho zubniho Iékarstvi.
Vysledky z ¢asného zubniho vyvoje u zvifecich modelll pomohou k pochopeni
obecnych mechanizm( determinace zubniho typu a tvaru, k poznatkm dalezitym pro
bioinZenyrstvi zubn{ korunky.

Vysledky v roce 2017 / Results in 2017:

The integration of four groups in frame of this project allowed the complex basic
research of the development and regeneration of orofacial structures, mainly teeth
and anchoring apparatus, from embryo to adults.

In summary, the project was focused mainly on the early tooth development in different
models of odontogenesis and molecular signalling in interactions between the tooth
germ and surrounding tissues. The results are overlapping also into the area towards
dentistry and regeneration. The project resulted in more than 45 published papers in
journals with IF including one paper published in Nature, which is documenting the
high quality and international output of the results resulting from the 5-year research
of 4 joined teams. Development and regeneration both create tissues controlled
by similar genes and their products. The project’s results will be used in the rapidly
developing area of regenerative dentistry. The results on early tooth development in
animal models will help in understanding the general mechanisms of the determination
of tooth type and shape, knowledge important for engineering tooth crowns.

Pantalacci S, Guéguen L, Petit C, Lambert A, Peterkova R, Semon M.Transcriptomic signatures shaped by cell proportions shed light on comparative developmental biology.

Genome Biol. 2017 Feb 15;18(1):29. IF: 11,908

Fons Romero JM, Star H, Lav R, Watkins S, Harrison M, Hovorakova M, Headon D, Tucker AS. The Impact of the Eda Pathway on Tooth Root Development. J Dent Res. 2017

Oct;96(11):1290-1297. IF: 5,383

Vysledky v roce 2018 / Results in 2018:

Kaucka M, Petersen J, Tesarova M, Szarowska B, Kastriti ME, Xie M, Kicheva A, Annusver K, Kasper M, Symmons O, Pan L, Spitz F, Kaiser J, Hovorakova M, Zikmund T, Sunadome
K, Matise MP, Wang H, Marklund U, Abdo H, Ernfors P, Maire P, Wurmser M, Chagin AS, Fried K, Adameyko I. Signals from the brain and olfactory epithelium control shaping
of the mammalian nasal capsule cartilage. Elife. 2018 Jun 13;7. pii: e34465. doi: 10.7554/elLife.34465. IF: 7,616

Hovorakova M, Lesot H, Peterka M, Peterkova R. Early development of the human dentition revisited. J Anat. 2018 Aug;233(2):135-145. IF: 2,479

Peterka M, Likovsky Z, Panczak A, Peterkova R. Long-term significant seasonal differences in the numbers of new-borns with an orofacial cleft in the Czech Republic -

a retrospective study. BMC Pregnancy Childbirth. 2018 Aug 28;18(1):348. IF: 2,331
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Vyzkumna oddéleni / Research Departments
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Oddéleni biomateriall a biofyzikalnich metod

Oddéleni je zaméreno na vyzkum biomateriall a kmenovych bunék a jejich sekretom pro regeneraci a rekonstrukci tkani a vyvoj terapie zanétlivych a dege-
nerativnich onemocnéni s vyskytem oxidacniho stresu. Oddéleni je zapojeno do Centra rekonstrukénich neurovéd, kde fesi projekty zamérené na podporeni
rdstu axont po misnim poranéni pomoci transgenni aktivace integrint a na roli extracelularni matrix a perineuronalnich siti v tvorbé paméti. V rdmci spolupréa-
ce s Fyzikalnim Ustavem AV CR se oddéleni zabyvéa aplikovanym vyvojem nizkoteplotniho plazmatu pro vyuziti ve veterindrni a humanni mediciné.

vedouci: PharmDr. Sarka Kubinova, Ph.D.

, , . . ., , A Charged particles: B ,;,, Plasma treatment

Nizkoteplotni plazma stimuluje hojeni akutnich ran u potkana. ~Electronically excited ety O control wound
Nizkoteplotni plazma (NTP) ma nespecifické antibakterialni Gc¢inky a mize byt atoms/molecules; =100 0 1 min plasma

R , . e . L ul v - , v . *Radicals, ROS and RNS; &
aplikovano jako Ucinny nastroj v [ecbe mﬁkovany;h ran a dalsich patploglckych — -UV photons. g 8 = 2 min plasma
onemocneni kiize. V této studii jsme analyzovali Ucinek NTP na hojeni akutni ' S & .
koznf rany u potkana. Lécba NTP zlepsila hojeni akutnich koZnich ran bez vidi- 2 w0 =

’ v v o v~ , . , vl s . . , 3 4

telnych vedlejsich Ucinkl a bez soubézné aktivace prozanétlivé signalizace. Zis- e
kané vysledky prokazaly bezpecnost a Ucinnost NTP po jeho aplikaci na akutni 20 m :
ranu, coz je dalezité pro dalsi vyvoj zafizeni do klinické praxe. o ; > - - 0 7

days after injury

Obrdzek 1. Hojeni akutni kozZni rdny u potkana po aplikaci nizkoteplotniho plazmatu.
(A) Schéma experimentu. (B) Kontrakce kozni rdny v Casovych intervalech 1-14 dni. Signifikantni zlepseni hojeni rdny po aplikaci plazmatu bylo pozorovdno 7. den po poranéni.

Kubinova S, Zaviskova K, Uherkova L, Zablotskii V, Churpita O, Lunov O, Dejneka A. Non-thermal air plasma promotes the healing of acute skin wounds in rats. Sci Rep. 2017;
7:45188.

Patent: Petrenko Y., Sykova E., @ejkové J., Vackové I., Groh T.: (2017) Rrostfedek pro uchovani, transport a aplikaci kmenovych bunék. (A device for storage, transport and appli-
cation of stem cells.) Vlastnik: Ustav experimentalni mediciny AV CR Cislo patentu: 306800

Klinicky vyuZitelny roztok pro hypotermické skladovani a transport lidskych multipotentnich stromalnim bunék.

Vyvinuli jsme jednoduché a ucinné reseni pro hypotermické uchovavani suspenze multipotentnich stromalnich bunék (MSC) z lidské kostni drené, zaloZzené na roztoku s ob-
sahem trehaldzy. Ve srovnani s komercéné pouzivanymi skladovacimi médii vedlo hypotermické skladovani MSC v tomto roztoku po dobu 72 h k vyssimu zachovani bunécné
Zivotaschopnosti beze zmény bunééného fenotypu a terapeutickych viastnosti MSC. Vyvinuty roztok na bazi trehaldzy tak prestavuje levné a Ucinné reseni pro hypotermické
uchovavani suspenzi MSC s vysokym potencialem pro translaci do klinické praxe.

Obrdzek 2. Zivotnost multipotentnich stromdlnich bunék (MSCs) po hypotermickém skladovdni v rtiznych roztocich (na ndsledujici strané).

Zivotnost MSCs po hypotermickém skladovdni v BTS a klinicky schvdlenych roztocich béhem 24 hodin, 48 hodin a 72 hodin, hodnocend barvenim Trypanovou modifi. * Hodnoty jsou sig-
nifikantné vyssi ve srovndni s Ringerovym roztokem (p <0,05); Hodnoty # jsou signifikantné vyssi nez roztok Plasma-Lyte® 148 (p <0 05); @ hodnoty jsou signifikantné odlisné ve srovndni
se stejnou skupinou po 24 hodindch skladovdni (p <0,05). BTS: vyvinuty roztok na bdzi trehalézy.
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Department of Biomaterials and Biophysical Methods

The research is focused on biomaterials, and stem cells and their secretomes for tissue reconstruction or regeneration and development of the therapy of inflammatory and
degenerative diseases with the occurrence of oxidative stress. The department is involved in the Centre for Reconstructive Neuroscience, where it addresses projects aimed
at supporting the growth of axons after spinal cord injury through the activation of integrins and the role of extracellular matrix and perineuronal networks in memory forma-
tion. Within the collaboration with the Institute of Physics of the Czech Academy of Sciences, the department develops low-temperature plasma systems for use in human and
veterinary medicine.

head: Sarka Kubinova, Pharm.D., Ph.D.

Non-thermal air plasma promotes the healing of acute skin wounds in rats.

Non-thermal plasma (NTP) has nonspecific antibacterial effects, and can be applied as an effective tool for the treatment of infected wounds and other skin pathologies. In this
study we analysed the effect of NTP on the healing of the full-thickness acute skin wound model in rats. NTP treatment had improved the healing efficacy of acute skin wounds
without noticeable side effects and concomitant activation of pro-inflammatory signalling. The obtained results highlight the favourability of plasma applications for wound
therapy in clinics.

Figure 1. Healing of acute skin wound in rat after the treatment with low-temperature plasma (on previous page).
(A) Experimental scheme. (B) Wound contraction in time intervals 1-14 days. Plasma treatment resulted in significant improvement of wound healing 7 days after the injury.

Clinically relevant solution for the hypothermic storage and transportation of human multipotent mesenchymal stromal cells.
We developed a simple and effective trehalose-based solution for the hypothermic storage of human bone marrow MSC suspensions. After 72 hrs of cold storage in this
*# solution, we demonstrated better preservation of viability when compared to the commercial

100 ~ O2hrs 7T Frrrrr s s e s m e " ¥ - storage media, without changes in the cell phenot\/pej and therapeuﬁcally associated
90 4 Bl nnsmnrznarasss . S properhgs of MSC;S. The developed trehalose—based medium can.be applled as a Iow—cqst
B72h and efficient solution for the hypothermic storage of MSC suspensions, with a high potential

80 - SOIS for translation into clinical practice.

§
= 70 _I_ § Figure 2. Viability of multipotent stromal cells (MSCs) after hypothermic storage in different
o B v e n e x § solutions.
i 504 . \ Viability of MSCs after hypothermic storage in BTS and clinical grade media during 24 hrs,
E § 48 hrs, and 72 hrs, determined by Trypan Blue staining. * Values are significantly higher compared
S 401-1lty------ \‘\\ to Ringer’s solution (p < 0.05); # values are significantly higher compared to Plasma-Lyte®
> 304 - | @ § 148 solution (p < 0.05); @ values are significantly different compared to the same group after
50 § 24 hrs of storage (p < 0.05). BTS: buffered trehalose solution.
10 4 - § Yuriy Petrenko, Milada Chudickova, Irena Vackova, Tomas Groh, Eliska Kosnarova, Jitka
\ Cejkova, Karolina Turnovcova, Alexander Petrenko, Eva Sykova and Sarka Kubinova. Clinically
0 L T T Relevant Solution for the Hypothermic Storage and Transportation of Human Multipotent
Ringer’s Plasma-lyte®  Hypo Thermosol® BTS Mesenchymal Stromal Cells. Stem Cells International. In press.
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Oddéleni bunécné neurofyziologie

Oddéleni se zabyva morfologickymi a funkénimi viastnostmi gliovych bunék, predevsim astrocytd a NG2 gliovych bunék, v nervové tkani, a to jak v pribéhu
fyziologického starnuti, tak i v patofyziologii globalni a fokalni cerebralni ischemie a v progresi Alzheimerovy choroby. Z hlediska regenerativni mediciny jsou
ve stfedu zajmu NG2 gliové bunky, které v dlisledku zavazného poranéni nervové tkané extrémné proliferujf a jsou schopné davat vznik i jinym bunécnym ty-
pdm, napf. oligodendrocytiim a reaktivnim astrocyttim. Jednim z cild vyzkumu NG2 gliovych bunék je objasnéni tlohy Wnt- a Sonic hedgehog-signalizacnich
drah v proliferaci a diferenciaci téchto bunék.

vedouci: Ing. Miroslava Andérova, CSc.

Multipotence a terapeuticky potencial NG2 bunék.

Prehledny c¢lanek shrnuje dosavadni poznatky tykajici se proliferace a diferenciace NG2 bunék v embryogenezi a v postnatdlnim CNS za fyziologickych i patologickych pod-
minek, s dirazem na Ulohu signalnich molekul, ristovych faktort, hormond a dokonce i neurotransmiter( na diferenciacni potenciadl NG2 bunék. Tyto bunky jsou predevsim
vyznamnym zdrojem oligodendrocytU, avsak po poranéni CNS (demyelinizace, trauma nebo ischemie), proliferace téchto bunék prudce roste a jejich diferenciacni potencial
se rozsiruje.

Obrdzek 1. Proliferace a diferenciace NG2 bunék za fyziologickych
a patologickych podminek v CNS

Ve vyvijejicim CNS ddvaji NG2 bunky vznik astrocytdm a oligodendro-
cytim, avsak v dusledku ischemického ¢i traumatického poskozeni CNS
ddvaji tyto bunky vznik oligodendrocytu, reaktivnim astrocytiim a za urci-
tych podminek i nezralym neurondm.

Valny M; Honsa P; Kriska J; Anderova M. (2017) Multipotency and
therapeutic potential of NG2 cells, Biochemical Pharmacology,
Volume: 141 Pages: 42-55 Special Issue DOI: 10.1016/].
bcp.2017.05.008

Analyza na drovni jednotlivych bunék odhaluje vyznamné role bunék oligodendroglialni linie v priibéhu post-ischemické regenerace.

V této praci jsme identifikovali nékolik dosud neznamych rozdilt mezi profily genoveé exprese NG2 bunék a oligodendrocytl a charakterizovali specifické geny prispivajici ke zrani
oligodendrocytt a fenotypickym zménam NG2 bunek po fokalni cerebralni ischémii. Navic nase vysledky naznacuiji, Ze na rozdil od patologie Alzheimerovy choroby ziskaji NG2
bunky po ischemickém poskozeni multipotentni fenotyp.

Obrdzek 2. Vyznamné funkce bunék oligodendroglidini linie v post-ischemické regeneraci (na ndsledujici strané).

Po fokalni cerebralni ischémii NG2 burky zfskaj[mulh’potentni fenotyp; nejprve se podileji na tvorbé glidlni jizvy tim, Ze diferencuiji v reaktivni astrocyty, pak davaji vznik i oligo-
dendrocytiim - a tak se Ucastni remyelinizace. Sipky oznacuji upregulaci (zelené Sipky) nebo downregulace (Cervené Sipky) gend.
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Department of Cellular Neurophysiology

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

head: Miroslava Andérova, Ph.D.

Multipotency and therapeutic potential of NG2 cells.
Here, we summarize the current knowledge about NG2 cell proliferation, their fate plasticity during embryogenesis and in postnatal CNS under physiological and pathological
conditions, with the emphasis on the role of signaling molecules, growth factors, hormones or even neurotransmitters on the fate potential of NG2 cells. They are well-known
for their ability to generate new oligodendrocytes, however following CNS injuries, such as demyelination, trauma or ischemia, the proliferative capacity of NG2 cells rapidly
increases and their differentiation potential broadens.

Figure 1. Proliferation and differentiation of NG2 cells under physiological conditions and following CNS injuries (on previous page).
During embryogenesis of CNS and postnatally NG2 cells give rise to astrocytes and oligodendrocytes, while following injury they give rise to oligodendrocytes, reactive astrocytes and
rarely, to immature neurons.

A single-cell analysis reveals multiple roles of oligodendroglial lineage cells during post-ischemic regeneration.

Here we identified several yet unknown differences between the gene expression profiles of NG2 cells and oligodendrocytes, and characterized specific genes contributing
to oligodendrocyte maturation and phenotypical changes of NG2 cells after focal cerebral ischemia. Moreover, our results suggest that unlike in Alzheimer’s-like pathology, NG2
cells acquire a multipotent phenotype following ischemic injury.

Figure 2. Important roles of oligodendroglial lineage cells during post-ischemic regeneration.
bl NG2 cells acquire a multipotent phenotype after cerebral ischemia; they first participate in the
§ e g glial scar formation by differentiating into reactive astrocytes, then they give rise to oligodendro-
_olgosencrocye i cytes - thus taking part in remyelination. Arrows indicate upregulation (green arrows) or down-
—_—— oligodendrocte 1 regy)[ation (red arrows) of genes.
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Valny M, Honsa P, Waloschkova E, Matuskova H, Kriska J, Kirdajova D, Androvic P, Valihrach
L, Kubista M, Anderova M. (2018) A single-cell analysis reveals multiple roles of oligoden-
droglial lineage cells during post-ischemic regeneration.Glia. 2018 May;66(5):1068-1081.
doi: 10.1002/glia.23301. Epub 2018 Feb 2.PMID: 29393544 |F = 6.22.
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Oddéleni genetické toxikologie a nanotoxikologie

epidemiologickych studiich.

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

Hlavni napini vyzkumu Oddéleni genetické toxikologie a nanotoxikologie je genetické poskozeni zplsobené nanocasticemi vznikajicimi pfi qulovacich pro-
cesech jakoz i vyrabénymi nanomaterialy, toxickymi a karcinogennimi latkami jako jsou polycyklické aromatické uhlovodiky a jejich derivaty. Ucinek téchto
faktor( je studovan na bunécnych kulturdch, na laboratornich zvifatech i v lidskych translacnich molekuldrné epidemiologickych studiich a pozorovacich

Adaptace lidské populace k vliviim Zivotniho prostredi: Souc¢asné znalosti, dikazy z ¢eskych cytogenetickych a ,omics“ biomonitorovacich studii a mozny mechanismus.

Hlavnim cilem ¢lanku byla reanalyza vysledk( nasbiranych v prabéhu poslednich deseti let v Ceskych
biomonitorovacich studiich zamérenych na vliv expozice rlznym hladinam znecisténého ovzdusi
a radiace v rtizné exponovanych popula¢nich skupinach. Detailni analyza dat nés privedla k hypotéze
univerzalniho modelu adaptace k expozi¢nim stresordm v Zivotnim prostredi prostfednictvim nastaveni

methylace DNA. Toto nastaveni mUzZe mit plvod jiZz v prenatalnim vyvoji a predstavuje potencidl pro
redukci poskozeni DNA.

Obrdzek 1. Model epigenetického mechanismu ukazujici souvislosti mezi zménami hladin stresoru z Zivotniho
prostredi v pribehu Zivota a hladinou poskozeni DNA.

Obrdzek ukazuje rozdilné rozlozeni methylacnich skupin v zdvislosti na prostfedi v obdobi prenatdiniho vyvoje;
nizkd hladina stresoru v prostiedi (zelend); vysokd hladina stresoru v prostredi (Cervend). Stabilni hladina
stresoru v pribéhu Zivota je provdzena stabilni hladinou poskozeni DNA. Viyznamnd zména prostredi s vyrazné
odlisnou hladinou stresoru je v pribéhu Zivota provdzena zmeénou v hladiné poskozeni DNA.

Rossnerova A., Pokorna M., Svecova V., Sram R., Topinka J., Z6lzer F., Réssner P.: (2017) Adaptation
of the human population to the environment: Current knowledge, clues from Czech cytogenetic and
‘omics” biomonitoring studies and possible mechanisms. Mutation Research-Reviews in Mutation
Research. 773: 188-203. IF=5.5. doi: 10.1016/j.mrrev.2017.07.002. Epub 2017 Jul 12. Review.

Inhalace nanocastic ZnO: exprese mist sestfihu a alternativni sestfih u mysi.
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Biologické Ucinky nanocastic ZnO byly studovany u mysi inhalujicich tento material. Expozice zplsobila zménu v expresi mist sestfihu gent, které maji vliv v procesech
oxidacniho stresu, apoptozy, imunitni odpovedi, zanétu a opravy DNA. Navic byl ovlivnén alternativni sestrih genl spojenych s oxidac¢nim stresem a zanétem. Nanocéastice ZnO

maji tedy potencialni negativni Uc¢inky na Zivé organismy.

Obrdzek 2. Exprese mRNA stanovend pomoci RT-qPCR u vybranych genti (na ndsledujici strané).

Exprese mRNA vyznamné korelovala s expresi mist sestrihu téchto genti (R=0,961, p<0,001). To ukazuje, Ze exprese mist sestiihu muze byt vyuzita pro studium diferencidlni genové
exprese. 3 days/low - expozice nanocdsticim (NP) 6,46x10% NP/cm?®, 3 dny; 3 days/high - expozice 1,93x10% NP/cm?®, 3 dny; 3 months/low - expozice 6,46x10% NP/cm?®, 3 mésice;

3 days/high - expozice 1,93x10° NP/cm?3, 3 mésice.
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Department of Genetic Toxicology and Nanotoxicology

The principal aim of the Department of Genetic Toxicology and Nanotoxicology is to study genetic damage induced by combustion-generated and engineered nanoparticles,
as well as by toxic and carcinogenic compounds, such as polycyclic aromatic hydrocarbons and their derivatives. The effect of these factors is studied in cell lines, in laboratory
animals, in translational human molecular-epidemiological studies and observational epidemiological studies.

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

Adaptation of the human population to the environment: Current knowledge, clues from Czech cytogenetic and “omics” biomonitoring studies and possible mechanisms.
The main aim of this review was to provide a comprehensive overview of the last decade of Czech biomonitoring research, concerning the effect of various levels of air pollution
and radiation, on the differently exposed population groups. A detailed analysis of data leads to a hypothesis of the versatile mechanism of adaptation to environmental
stressors via DNA methylation settings which may even originate in prenatal development, and help to reduce the resulting DNA damage levels.

Figure 1. A model of epigenetic mechanism providing the link between changes of environmental factors during life and the levels of DNA damage (on previous page).

Figure shows the differences in the methylation pattern for groups whose prenatal development was completed in substantially different environments; *denotes low level of the
environmental stressor (green); *denotes high level of the environmental stressor (red). The same level of the environmental stressor during life results in stable level of the DNA damage.
Substantial changes in the level of the environmental stressor during life are followed by the changes in DNA damage levels.

Inhalation of ZnO nanoparticles: splice junction expression and alternative splicing in mice.
Biological effects of ZnO nanoparticles inhalation were investigated in mice. The inhalation affected splice junctions expression in genes participating in oxidative stress, apoptosis,
w3days/low ®3days/high = 3 months/low 3 months/high immune response, inflammation and DNA repair. Further, alternative splicing
* in oxidative stress and inflammation-related genes was affected. In summary, ZnO
nanoparticles have a potential negative effect on biological systems.

4 Figure 2. mRNA expression levels assessed by RT-qPCR for selected genes.
® 2 The expression significantly correlated with differential splice junction (SJ) expression
% * I data obtained for these genes (R=0.961, p<0.001) indicating that SJ expression could
+ I * be used as a valid approach to study differential gene expression. 3 days/low - exposure
‘ I "‘ 1 I to 6.46x10% nanoparticles (NP)/cm? for 3 days; 3 days/high - exposure to 1.93x10°
] { ' NP/cm?® for 3 days; 3 months/low - exposure to 6.46x10* NP/cm? for 3 months;
I 3 days/high - exposure to 1.93x10¢ NP/cm? for 3 months.

Rossner Jr. P, Vrbova K., Strapacova S., Rossnerova A., Ambroz A., Brzicova T,

» Libalova H., Javorkova E., Kulich P, Vecera Z., Mikuska P., Coufalik P., Krumal K.,

3 % * = Capka L., Docekal B., Moravec P, Sery O., Misek |., Fictum P., Fiser K., Machala

= * M., and Topinka J.: Inhalation of ZnO nanoparticles: splice junction expression and
GCLC GSR HMOX1 NQO1 NF-kB2 PTGS2  TXNRD1  jlternative splicing in mice, Toxicol. Sciences, 2018

Gene expression changes (logzFC)
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Oddéleni farmakologie

vedouci: RNDr. Zdenék Zidek, DrSc.

Aktivita Oddéleni farmakologie je soustfedéna na analyzu biologickych viastnosti latek, a to predevsim takovych, které ovliviuji priciny a disledky zanétlivych
procest. Cilem zakladniho vyzkumu v této oblasti je hledani novych kandidatd pro perspektivni terapeutické vyuziti. V pilotnich studiich sledujeme jejich inter-
akci s mediatory zanétu, napr. s cytokiny, prostaglandiny a oxidem dusnatym. Jedn4 se o latky nizkomolekularniho charakteru, jejichZ vyvoj a vyzkum je zalozen
na spolupraci s Ustavem organické chemie a biochemie. Kromé biologické ticinnosti jsou dalsimi kritérii pro zafazenf latek do preklinického vyzkumu i hodno-
ceni jejich bezpecnosti a stanoveni mechanizm( Ucinku. Terapeuticky potencidl latek ovérujeme v experimentalnich modelech lidskych zanétlivych nemoci.

Nové inhibitory mediator( zanétu: pyrimidiny.

Byla pfipravena nova série polysubstituovanych pyrimidind. Zjistili jsme, Zze v zavislosti na strukture
jsou vyznamnymi inhibitory produkce prostaglandinu E, (PGE,). Vétsina z nich rovnéz inhibuje produk-
ci oxidu dusnatého (NO). Latky nejsou toxické. Mechanismus inhibicnich Gc¢inkd spociva ve zménach
biotransformace arachidonové kyseliny. Vzhledem k tomu, Ze netoxickym dudlnim inhibitordm PGE,
a NO je prisuzovéana perspektiva v 1écbé zanétovych onemocnéni, jsou nové syntetizované pirimidiny
hodnoceny v dalsich preklinickych studiich.

Obrdzek 1. Zmény v produkci oxidu dusnatého (NO) a prostaglandinu E, (PGE,).

Polysubstituované derivdty pyrimidinu (2a - 8o) inhibuji produkci NO a PGE,. In vitro produkce medidtort
zdnetu byla stimulovdna u mysich makrofdgl kombinaci lipopolysacharidu (LPS) a interferonu-gamma (IFN-
-y), v pripadé PGE, jen samotnym LPS. Vliv Idtek byl vyhodnocen v procentech kontrolni stimulované produkce
medidtort, a to po 24 (NO) nebo 6 hodindch (PGE,) kultivace bunék. Statistickd vyznamnost efekt byla
hodnocena analyzou variance: * P < 0.05; ** P < 0.01; ns nevyznamné.

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

Byl analyzovan vliv pyrimidinovych derivatll na rozvoj zanétu indukovaného karageninem u potka-
nd. Jedna se o jeden z modell akutniho zanétu, standardné pouzivanych pro skrining protizanétlivé-
ho ucinku latek v podminkach in vivo. Rozsah edému injikované tlapky byl méfen plethysmometricky,
a tov prabéhu 24 hodin po aplikaci karageninu. Pilotni studie potvrdila, Ze pyrimidinové derivaty vyraz-

né snizuji zanétovou reakci. Rozsah inhibi¢niho efektu je zavisly na davkovacim rezimu.

Obrdzek 2. Protizdnétlivé ucinky pyrimidinovych derivdtt in vivo (na ndsledujici strané).
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Ordlni aplikace derivdtu pyrimidinu sniZila rozsah karageninem indukovaného edému tlapky potkand. Efekt byl statisticky vysoce vyznamny uz po jediné ddvce ldatky (25 mg/kg).



Department of Pharmacology

Activities of the Department of Pharmacology are focused on research and development of original low-molecular weight drugs targeting inflammatory diseases. The research
is based on close cooperation with the Institute of Organic Chemistry and Biochemistry, Acad. Sci., Prague. Prospective pharmacological properties are evaluated on basis
of pilot studies which follow interactions with production of mediators of inflammation such as cytokines, prostaglandins, and nitric oxide. More advanced studies are focused
on analysis of rational chemical structures and synthesis of compounds. Indispensable part of studies is determination of safety and mechanism of action of drugs. Therapeutic
potential of promising drug candidates is checked up using experimental models of inflammatory human diseases.

head: Zdenék Zidek, DSc.

Novel inhibitors of mediators of inflammation: pyrimidines.

A novel series of polysubstituted pyrimidines was prepared. They were found to significantly inhibit the immune-activated production of prostaglandin E, (PGE,). Moreover,
many of these heterocycles also inhibited production of nitric oxide (NO). The mechanism of PGE; inhibition is due to the interaction with biotransformation of arachidonic acid.
Non-toxic dual inhibitors of NO and PGE, production may have great therapeutic benefits in treatment of various inflammation diseases. They thus deserve further preclinical
evaluation.

Figure 1. Changes in production of nitric oxide (NO) and prostaglandin E,, (PGE,) (on previous page).

Polysubstituted derivatives of pyrimidine (2a - 8o) inhibit production of NO a PGE,. In vitro production of inflammatory mediators was induced in mouse resident macrophages

by combination of lipopolysaccharide (LPS) and interferon-y (IFN-y), or by LPS alone in case of PGE2. Effects of compounds were evaluated as a percent change against stimulated

(control) production of mediators, after 24 h (NO) or é h (PGE,) of cell culture. Statistical significance of results was evaluated by ANOVA test: * P < 0.05; ** P < 0.01; ns not significant.
Carrageenan paw edema vs. pyrimidine "ZFKZ" (oral administration) Development of drugs with anti-inflammatory properties.

The anti-inflammatory potential of pyrimidine derivatives was followed in a pilot study, using the carra-

= geenan-induced paw edema in rats. It is one of experimental models of acute inflammation, standardly
1618 used to screen for anti-inflammatory effects of drugs under in vivo conditions. The 24-h swelling was
3 evaluated plethysmometrically. The results prove that derivatives of pyrimidine can significantly reduce
e 15'% the inflammatory response. The extent of inhibitory effect depends on a pyrimidine dosing regimen.
E 1448
E g Figure 2. Anti-inflammatory effects of pyrimidine derivatives in vivo.
2 ¥ § Oral administration of pyrimidine derivative reduced the volume of carrageenan-induced paw edema in rats.
% il The beneficial effect was highly statistically significant even after a single dose of 25 mg/kg b.w.
(=

Kolman V., Kal¢ic F., Jansa P, Zidek Z., Janeba Z.: Influence of the C-5 substitution in polysubstituted

% | pyrimidines on inhibition of prostaglandin E2 production. Eur. J. Med. Chem., 156: 295-301, 2018.
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Oddéleni mikroskopie

V Oddéleni mikroskopie se zabyvadme studiem jemné struktury a funkénich projevl doménového usporaddani biomembran v eukaryotickych bunkéch, s da-
razem na ulohu membra’novych mikrodomén v bunécné stresové odpovédi a regulaci metabolickych pochodl v bunce. Déle poskytujeme zaméstnancim
ostatnich oddéleni UEM metodickou podporu v oblasti modernich zobrazovacich metod, predevsim fluorescencni mikroskopie.

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

Novy mechanismus regulace genové exprese na specifické mikrodoméné
plasmatické membrany.

Popsali jsme novy mechanismus regulace degradace mRNA, ktery se uplatnuje
v kvasince Saccharomyces cerevisiae pfi nedostatku glukdzy. Podstatou této
regulace je v Case stabilni izolace hlavni 5-3° mRNA exoribonukledzy Xrnl
na eisosomu, s plasmatickou membranou asociovaném proteinovém komplexu,
ktery formuje specializovanou membranovou mikrodoménu (obr. 1). Umlceny,
na eisosom navazany enzym si podrzi svou funkénost a mUzZe byt reaktivovan
pridanim fermentovatelného zdroje uhliku.

Obrdzek 1. Struktura eisosomu.

Ve fluorescencnim mikroskopu eisosomy vypadaji jako svitici body nebo protdhlé
utvary na povrchu kvasinek. V' elektronovém mikroskopu maji mista asociace
eisosomu s plasmatickou membrdnou podobu ZIdbkd. Struktura jednotlivych proteinti
samotného eisosomu je na dné Zldbku patrnd jako sikmé vroubkovdni.

£,

Regulace degradace mRNA se podili na funkéni stratifikaci kvasinkové kolonie.
Je znamo, Ze kvasinky rostouci ve formeé biofilmu nebo kolonie se do znac¢né miry chovaji jako mnohobunécny organismus. Pomoci dvoufotonové mikroskopie jsme prokazali,
ze diferenciace jednotlivych vrstev kvasinkové kolonie se déje uz na Urovni mRNA regulace (obr. 2). Charakteristické vzory rozmisténi endoribonukledzy Xrnl ukazuji na rozdilné
metabolické a rlstové strategie bunék v rlznych ¢astech kolonie.

Obrdzek 2. Rozmisténi Xrn1 v kvasinkové kolonii (na ndsledujici strané).

Pricny fez 5 dni starou kvasinkovou kolonii (nahore), schéma uspordddni kolonie (uprostied) a zvétsené vyrezy vyznacenych Cdsti kolonie (dole). Lze rozlisit vrstvy kolonie obsahujici bunky
s fluorescenci Xrn1-GFP rozmisténou v cytosolu (1-Sedd) nebo akumulovanou v P-téliskdch (2-svétle sedd) a na eisosomu (3-tmavé sedd). Meritka: 500 um (nahore) a 10 um (dole).
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Department of Microscopy

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

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

Novel mechanism of gene expression regulation at the specific plasma membrane microdomain.

We described a novel mechanism of mRNA decay regulation which takes place under the conditions of glucose deprivation in the yeast Saccharomyces cerevisiae. The regulation
is based on temporally stable sequestration of the main 5-3° mRNA exoribonuclease Xrn1 at the eisosome, a plasma membrane-associated protein complex organizing a specialized
membrane microdomain (Fig. 1). Ceased, eisosome-bound Xrn1 retains its functionality and can be re-activated following the addition of fermentable carbon source.

Figure 1. Eisosome structure (on previous page).

Fluorescence microscopy reports eisosomes as bright punctuated or elongated spots on the surface of the yeast cells (left).
Under the electron microscope, areas of eisosome association with the plasma membrane adopt furrow shapes. Structure
of individual proteins within the eisosome can be recognized as a diagonal striation at the bottom of each furrow (right).

Regulation of mMRNA decay participates in functional stratification of the yeast colony.

It is known that yeasts propagating in the form of a biofilm or a colony behave to a high extent as a multicellular
organism. Using two-photon microscopy we demonstrated that the differentiation of individual layers within the
yeast colony occurs at the level of mRNA regulation (Fig. 2). Characteristic patterns of the exoribonuclease Xrn1l
distribution depict different metabolic and growth strategies of the cells in different parts of the colony.

Figure 2. Xrn1 distribution in a yeast colony.

Cross-section of the 5-days-old yeast colony (upper panel), schematic diagram of the colony (middle), and enlarged
views of the depicted colony parts (bottom) are shown. Colony layers containing cells with cytoplasmic (1-gray), P-body-
accumulated (2-light grey) or eisosome-accumulated Xrn1-GFP fluorescence (3-dark grey) are depicted. Bars: 500 um
(upper panel) and 10 um (lower panel).

Vaskovicova K, Awadova T, Vesela P, Balazova M, Opekarova M, Malinsky J. mRNA decay is regulated via sequestration
of the conserved 5-3" exoribonuclease Xrnl at eisosome in yeast. Eur J Cell Biol 96(6):591-599 (2017)




Oddéleni molekularni biologie nadort

Vyzkum oddéleni se zabyva molekularnimi mechanismy kaskady genotoxickych/karcinogennich Ucinkt latek, faktory individuaini vnimavosti vaci témto ucin-
kim i protinddorové lécbé. Laborator oprav DNA fesi mechanismy oprav DNA poskozeni, kapacitu DNA opravy, expresi kandidatnich geni DNA opravy a je-
jich proteinovou expresi a interakce genotypu s fenotypem. Studujeme rovnéz tlohu DNA opravy v bunééné odpovédi na chemoterapii a pfi vzniku rezistence
vUci protinddorové terapii. Laborator nddorové genetiky pak studuje rozlicné biomarkery v karcinogenezi - predevsim individualni vnimavost vici riznym
xenobiotikiim (véetné protinddorovych [éCiv), mapovani genetické variability v kritickych drahach, stanovovani poskozeni DNA a chromozom. V poslednich
letech se velmi intenzivné rozviji problematika ¢asné diagnostiky a predikce odpovédi na [écbu pomoci neinvazivnich biomarkert-koncept kapalné biopsie.

vedouci: MUDr. Pavel Vodicka, CSc.

Objev bézné se vyskytujicich a vzacnych genetickych rizikovych variant Gcastnicich se kolorektalni karcinogeneze.

Objevili jsme vysoce protektivni variantu v CHD1 o frekvenci 0,3%. V metaanalyze zahrnujici 125 478 jedincl jsme identifikovali 40 novych nezavislych signalt pri P < 5 x 10-8,
jez zaokrouhluji pocet znamych nezavislych signalt u CRC na 100. Nové signaly zahrnuji varianty s nizsi frekvenci v Kriippel-like faktoru, Hedgehog signaini draze, Hippo-YAP
signalni draze, dlouhé nekddujici RNA a somatické mutace a podporuji Ulohu imunitnich drah. Analyzy dokladaji, ze riziko CRC onemocnéni je vysoce polygenni. Pochopeni
biologickych procest zprostredkovanych variantami bude vyzadovat dalsi studie.

Huyghe JR, Bien SA, Harrison TA, ... Naccarati A ... Vodicka P, Vodickova L, Vymetalkova V, ... Scacheri PC, Potter JD, Bassik MC, Kundaje A, Casey G, Moreno V, Abecasis GR,
Nickerson DA, Gruber SB, Hsu L and Peters U.: Discovery of common and rare genetic risk variants for colorectal cancer. Nat Genet. 2018 Dec 3. doi: 10.1038/541588-018-
0286-6.

Kapacita excizni opravy bazi jako jeden z urcujicich faktor( progndzy a odpovédi na lécbu
u pacientl s nadory tlustého streva a konecniku. O Median Hvsill: P
Meérili jsme kapacitu excizni opravy bazi DNA (BER-DRC) a mikrosatelitovou instabilitu (MSI) I %ﬁi‘?—gﬁmerﬂange IIIV:s. “;,_ P;g'gg
ve 123 parovanych (nador+okolni sliznice) vzorcich tkdné u nové diagnostikovanych pacientd O Outliers Il vs. IV: P=0.009
se sporadickou formou nadoru tlustého stfeva ve vztahu k odpovédi na 5-FU terapii, progre- * Extremes (not shown)

si onemocnéni a dlouhodobému preziti pacientd. BER-DRC predstavuje integrovany marker
pro hodnoceni vicestupnovych procest opravy DNA. Jako funkéni méreni enzymové aktivity,
doplnuje transkripéni a translacni méreni BER gen( / protein(. Vysledky této studie ukazuiji,
Ze hladina BER-DRC je spojena s prezivanim pacientl s nadory tlustého streva. BER-DRC proto
predstavuje potencialni prognosticky biomarker. MUzZe taky napomoct pfi stratifikaci pacientd
podle predpokladané odpovédi na lécbu a tudiz zpresnit farmakologickou intervenci.
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Obrdzek 1. U¢innost bdzové excizni opravy u pacientt v riznych stadiich nemoci.

Obrdzek 2. Celkové preZivani a bezpriznakové prezivani dle kapacity excizni opravy bdzi DNA o
(ha ndsledujici strané).
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Department of the Molecular Biology of Cancer

The Laboratory of DNA Repair focuses on the mechanisms of DNA repair pathways, functional tests for DNA repair capacity, the expression of relevant DNA repair candidate
genes, their protein expression, and phenotype-genotype interactions. Recently we address the role of DNA repair in the cellular response to the chemotherapy and in the
resistance towards anticancer treatment. The Laboratory of the Genetics of Cancer focuses on the determination of various biomarkers defined as indicators of effect and
individual susceptibility to various xenobiotics, the investigation of genetic polymorphisms in critical pathways, the detection of DNA and chromosomal damage. Our recent
research investigates epigenetic regulation (e.g. aberrant methylations and non-coding RNA molecules) of candidate pathways in carcinogenic process, The fundamental feature
of our activity is mapping the responses towards anticancer therapy ultimately leading in its individualization and optimization. During last years we are intensely developing
concept of liquid biopsy as a biomarker for early diagnostic and prediction of the therapeutical response of the patient. head: Pavel Vodigka, M.D., Ph.D.

Discovery of common and rare genetic risk variants for colorectal cancer.

We discovered a strongly protective 0.3% frequency variant signal at CHD1. In a combined meta-analysis of 125,478 individuals we identified 40 new independent signals
at P < 5x10-8, bringing the number of known independent signals for CRC to ~100. New signals implicate lower-frequency variants, Krippel-like factors, Hedgehog signaling,
Hippo-YAP signaling, long noncoding RNAs and somatic drivers, and support a role for immune function. Analyses suggest that CRC risk is highly polygenic disease. However,
a larger analysis is warranted to understand underlying biology.

Base excision repair capacity as a determinant of prognosis and therapy response in colon cancer patients.

We measured capacity of base-excision repair (BER-DRC) and microsatelite instability (MSI) in 123 paired samples of tissue in newly diagnosed patients with sporadic form of
colon cancer in relation to 5-FU-based therapy response, disease progression and patients’ long-term survival. BER-DRC represents an integrated marker for evaluation of mul-
tistep DNA repair processes. As a functional measure of enzyme activity, it complements transcriptional and translational measurements of BER genes/proteins. The results
of the present study suggest that the level of BER-DRC is associated with colon cancer patients’ survival. Therefore, BER-DRC represents a potential prognostic biomarker.
It may aid in stratifying patients according to predicted therapy response, and improve farmacological targeting in individual patients.

Figure 1. Base excision repair capacity in patients with
different stage of the disease (on previous page).

-- Higher BER-DRC, 78.11% Figure 2. Overall and relaps free survival in patients with

different base excision repair capacity.
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Vodenkova S., Jiraskova K., Urbanova M., Kroupa M.,

Slyskova J., Schneiderova M., Levy M., Buchler T., Liska
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Oddéleni neurofyziologie sluchu

QOddéleni studuje mechanizmy zpracovani zvukovych podnétd ve sluchovém systému savcl a vyvojovou plasticitu sluchové drahy za normélnich a patologic-
kych podminek. Pri experimentalni praci pouzivdme elektrofyziologické, imunohistochemické, behavioralni a in vivo zobrazovaci metody u zvirat a audiome-
trické testy a MRI u ¢lovéka. Vysledky ziskané studiem sluchové drahy zvirat maji Sirsi uplatnéni pfi poznani obecnych molekuldrnich mechanizmd prenosu
signdll v nervovém systému.

vedouci: RNDr. Rostislav Turecek, CSc.

A B

KCTD hetero-oligomery umoznuji specifickou kinetiku GABAg odpovédi. 100 yM Baclofen 100 uM Baclofen
Ukazujeme, Ze GABA; receptory vazou KCTD proteiny, které tvori hetero-oligomery prostfednictvim T1 a H1 -
homolognich oblasti. Pritomnost KCTD12/16 hetero-oligomert umoznuje GABAg receptoru aktivovat K*
proudy s jedinecnymi kinetickymi vlastnostmi. Nase vysledky ukazuji, Ze interakce GABAg receptoru s rdznymi
KCTD proteiny zvysuje jeho molekuldrni a funkcni variabilitu a moduluje fyziologicky aktivované K* proudy
vV nervovém systému.

KCTD12/16

KCTD12 KCTD12
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Fritzius T, Turecek R, Seddik R, Kobayashi H, Tiao T, Rem PD, Metz M, Kralikova M, Bouvier M, Gassmann M,
Bettler B (2017) KCTD hetero-oligomers confer unique kinetic properties on hippocampal GABAg receptor-
-induced K*-currents. J. Neurosci. 37, 1162-1175.
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Obrdzek 1. Obousmérnd modulace GABAg-aktivovanych K* proudt hetero-oligomery KCTD proteind. KCTD12M164T

A, Baclofenem aktivované GABAg odpovédi v nepritomnosti KCTD (w/o), v pritomnosti KCTD12 (Cernd krivka) nebo o g e
KCTD16 (modrd krivka) a v piitomnosti KCTD 12 a KCTD16 (Cervend krivka). B, GABAg odpovédi snimané z CHO bu- éoi-"\@’\"@@ ~*'"0@~'°@~" *\\o\@ \59 @ &
nék exprimujicich KCTD12 (Cernd krivka), mutovany KCTD16, postrddajici GABAg vazajici T1 oblast (modrd krivka), b7 3 &

nebo oba proteiny soucasné (Cervend krivka). C, Souhrn vysledki ukazujicich viiv KCTD proteinl na desensitizaci baclofenem aktivovanych proudu. D, GABAg odpovedi vyvolané krdtkou
aplikaci baclofenu na CHO bunky bez KCTD proteinl (Sedd krivka), exprimujici KCTD12 (Cernd krivka), KCTD16AT1 (modrd kiivka) nebo oba KCTD proteiny (Cervend kiivka). KCTD16
prodluzoval deaktivacni fdzi K* proudt. KCTD12 neovlivnil deaktivaci odpoveédi ani nemeénil viiv KCTD16. E, Shrnuti viivu KCTD proteinti na deaktivacni fdzi GABAg odpovédi. Deaktivace
byla analyzovdna pomoci fitovdni poklesu proudové odpovédi na monoexponencidlni funkci a graf ukazuje casové konstanty poklesu.

Zvukové obohaceni béhem raného vyvoje zlepsuje spolehlivost odpovédi ve sluchové kire dospélého potkana.

Pobyt novorozenych mladat potkan( ve zvukové obohaceném prostredi vede ke zvyseni spolehlivosti neuronovych odpovédi ve sluchové klre. Je ovlivnéna jak velikost odpo-
vedi, tak ¢asovani jednotlivych vzruchd. Pri opakované stimulaci stejnym zvukem jsou neuronové odpovédi méné proménlivé, neurony také dokaZi presnéji sledovat ¢asovou
strukturu podnétu. Tyto zmény jsou trvalé a pretrvavaji az do dospélosti.

Obrdzek 2 (na ndsledujici strané).

A. Casovd synchronizace odpovédi neuronti ve sluchové kire s amplitudové modulovanym (AM) sumem je vyznamné lepsi u zvukové obohacenych zvitat nez u potkanti odchovanych
ve standardnim prostredi. B. Lepsi synchronizace odpovédi neuront ve sluchové kire pfi stimulaci AM sumem s modulacni frekvenci 10 Hz je ziejmd z ¢asovych priibéht odpovédi typic-
kych neurond snimanych u obohacenych a kontrolnich zvifat.
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Department of Auditory Neuroscience

Research in the department is focused on processing of auditory stimuli in the mammalian auditory system. We investigate the developmental plasticity in auditory pathways
under normal and pathological conditions. We use electrophysiology, immunohistochemistry, behavioral and in vivo imaging methods applied to animal models or audiometric
tests and MRI in humans. Our results that we obtained on animal models can help to understand common mechanisms of signal transfer in the nervous system.

head: Rostislav Turecek, Ph.D.

KCTD hetero-oligomers confer unique kinetic properties on GABA; receptor-induced K*-currents.

We provide evidence that GABAg receptors associate with KCTD subunits which hetero-oligomerize through self-interacting T1 and H1 homology domains. KCTD12/16
hetero-oligomers impart unique kinetic properties on GABAg activated Kir3-currents. Our data demonstrate that simultaneous assembly of distinct KCTDs at the receptor
increases the molecular and functional repertoire of native GABA; receptors and modulates physiologically induced K*-current responses in the nervous system.

Figure 1. Bidirectional modulation of GABAg-activated Kir3 currents by KCTD hetero-oligomers (on previous page).

A, Baclofen-activated K* currents recorded from CHO cells expressing GABAg receptors and Kir3.1/3.2 channels without KCTD (w/o), with KCTD12 alone (black), with KCTD16 alone
(blue), or with both KCTDs (red). B, GABAg responses recorded from CHO cells expressing KCTD12 (black), a KCTD16 mutant lacking the GABAg-binding T1 domain (blue), or both
KCTD isoforms (red). C, Bar graph summarizing the relative desensitization of baclofen-activated K* currents. D, Representative traces of K* currents activated by baclofen to CHO cells
expressing no KCTD (gray), KCTD12 alone (black), 16AT1 alone (blue), or both KCTDs (red). KCTD 16 prolongs the deactivation of GABAg responses. KCTD12 neither reduces the effect
of 16AT1 nor accelerates deactivation of brief current responses. E, Bar graph shows mean time constants obtained from fits of current deactivation to a single exponential function.

Acoustical enrichment during early development improves response reliability in the adult auditory cortex of the rat.

Rearing rat pups in a complex acoustically enriched environment leads to an increased reliability of responses of AC neurons, affecting both the rate and the temporal codes.
For a repetitive stimulus, the neurons exhibit a lower spike count variance, indicating a more stable rate coding. Furthermore, the neurons follow more precisely the temporal
course of the stimulus, as manifested by improved phase-locking to temporally modulated sounds. The changes are persistent and present up to adulthood.

A B Figure 2.
0.35 - 20 — A. Synchronization of auditory cortex (AC) neuronal responses with
enriche control amplitude modulated (AM) noise is significantly better in enriched animals
T 030 A b « w 15 - than in control rats. B. Better synchronization of neuronal responses to AM
£ o E noise with 10 Hz modulation frequency is documented in peristimulus time
é 0.25 | g 10 histograms of typical AC neurons recorded from the enriched and control
g . 8 animals.
g 0.20 . & 54 ) . , . .
— enriched Bures Z., Pysanenko K., Lindovsky J., Syka J. Acoustical Enrichment
015 _'C°“tr°' ' ' ' 0. during Early Development Improves Response Reliability in the Adult
’ 4 8 16 32 0O 200 400 600 800 O 200 400 600 800 Auditory Cortex of the Rat. Neural Plast. 2018 May 30;2018:5903720.
modulation frequency [Hz] time [ms] doi: 10.1155/2018/5903720. eCollection 2018.
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Oddéleni neurochemie

Oddéleni neurochemie se zabyvé studiem molekuladrnich mechanizmd, které reguluji funkci glutamatovych receptort v savéim centrdlnim nervovém systému
(CNS). Dale vyvijime nové farmakologické modulatory glutamatovych receptort s cilem lécby kognitivnich poruch spojenych s neurodegeneraci. Nase experi-
mentélni prace je provaddéna pomoci mikroskopickych, biochemickych a elektrofyziologickych technik v savcich neuronech a lidskych liniich z pacientt trpicich
raznymi formami neurodegenerativnich onemocnéni. Ziskané vysledky prispivaji k porozuméni a budouci terapii neurodegenerativnich onemocnéni lidského
CNS vcetné Alzheimerovy demence.

vedouci: Mgr. Martin Horak, Ph.D.

Neuroprotektivni ic¢inek 7-metoxytakrinu v hipokampu.

N-metyl-D-aspartatové receptory (NMDAR) jsou ionotropni glutamatové receptory, které zprostredkovavaji excitacni synapticky prenos v savéim mozku. Abnormélni regulace
NMDAR zpUsobuje vznik mnoha mozkovych onemocnéni. Pomoci imunohistochemickych a elektrofyziologickych technik jsme Zzjistili, Ze 7-metoxytakrin je potentni blokator
otevieného stavu NMDAR s neuroprotektivnim Ucinkem v modelu NMDA leze v potkanim hipokampu.

Obrdzek. Neuroprotektivni tcinek blokdtoru NMDA receptoru 7-metoxytakrinu v hipokampu. A

IR ) C . o Y " . GIuN1/GluN2B
A) Reprezentativni ukdzky proudovych odpovédi snimanych za rliznych membrdnovych napéti z HEK293 bunék -~ o $i 5
transfekovanych NMDA receptory, pro méreni koncentracné zavislého inhibicniho ucinku 7-MEQTy. B) Reprezen- f;&.lgrﬂg C e—

tativni ukdzky mozkovych rez( potkand injikovanych roztoky s NMDA and 7-MEQOTy.
+40 mV Im“
Kaniakova M, Kleteckova L, Lichnerova K, Holubova K, Skrenkova K, Korinek M, Krusek J, Smejkalova T,
Korabecny J, Vales K, Soukup O, Horak M. 7-Methoxyderivative of tacrine is a ,foot-in-the-door* open-cha- =

nnel blocker of GIUN1/GIuN2 and GIuN1/GIuN3 NMDA receptors with neuroprotective activity in vivo.

Neuropharmacology. 2018;140:217-232. Rl

Nové zalozené oddéleni B
Na pocatku roku 2018 bylo vypsano vybérové rizeni Control NMDA NMDA + 7-MEOTA
na vytvoreni nového oddéleni. Uspéény kandidat, i
RNDr. Martin Horék, Ph.D., byl feditelkou jmenovan na
misto vedouciho Oddéleni neurochemie. V soucasnosti
ma toto oddéleni 5 pracovnikl, z toho 1 védeckého
pracovnika, 1 postdoka, 3 Ph.D. studenty.

Obrdzek 2. Hipokampdilni neuron exprimujici GIuN1 podjednotku NMDA receptoru znacenou YFP (na ndsledujici strané).
Podjednotka postrddd esencidlni N-glykosylacni mista (zelené) a proto neni pritomen v dendritickych trnech (PSD-95, Cervené).
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Department of Neurochemistry

The Department of Neurochemistry studies molecular mechanisms that regulate the function of glutamate receptors in the mammalian central nervous system. We also aim to
develop novel pharmacological compounds that act on glutamate receptors for the treatment of cognitive decline caused by neurodegeneration. Our experimental approach
includes microscopy, biochemistry, and electrophysiology in cultured hippocampal neurons and human fibroblasts derived from patients with neurodegenerative diseases. Our
long-term goal is to develop “personalized” compounds for treating specific neurodegenerative conditions including Alzheimer disease.

head: Martin Horak, Ph.D.

Neuroprotective effect of 7-methoxyderivative of tacrine in hippocampus.

N-methyl-D-aspartate receptors (NMDARs) are ionotropic glutamate receptors that mediate excitatory neurotransmission in the mammalian brain, and their dysregulation
results in the aetiology of many brain syndromes. Using immunohistochemical and electrophysiological techniques we showed that 7-methoxyderivative of tacrine (7-MEQOTA)
is potent open-channel blocker of NMDARs with neuroprotective activity in rats with NMDA-induced lesions of the hippocampus.

Figure 1. Neuroprotective effect of NMDAR blocker 7-methoxyderivative of tacrine in hippocampus (on
previous page).

A) Representative current traces recorded at indicated membrane potentials from HEK293 cells transfected
with NMDA receptors, to measure concentration-inhibition curves for 7-MEOTA. B) Representative images of
brain slices from rats which were administered the solutions containing NMDA and 7-MEOTA into the dorsal
hippocampus are shown.

Newly established department

At the beginning of 2018 a tender to create a new
department was launched. The successful candidate,
Martin Hordk, Ph.D., has been appointed by the Director as
Head of the Department of Neurochemistry. Currently, this
department has 5 staff, including 1 researcher, 1 postdoc,
and 3 Ph.D. students.

Figure 2. Hippocampal neuron expressing YFP tagged GIuN1 subunit of NMDA receptor.
The subunit is lacking the essential N-glycosylation sites (green) and therefore it is not present in the dendritic
spines (PSD-95, red).
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Oddéleni regenerace nervové tkané

V oddéleni jsou studovany mechanismy a terapeutické pristupy k onemocnéni CNS, poranéni mozku a michy a neurodegenerativnich chorob. Pracujeme

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

s rbznymi typy kmenovych bunék a pfirodnimi protizanétlivymi latkami z hlediska jejich potencidlu napoméhat regeneraci nervové tkané. Genovou terapii
napoméahame regeneraci a ristu prerusenych axonl. Makroporézni polymerni hydrogely jsou vyuzivany jako vhodné nosice pro rist bunék jak v kulturach
in vitro, tak v in vivo implantacich jako cilené nosice bunek, které podporuji regeneraci poranéné tkané. K zobrazovani transplantovanych bunék a jako cilené
nosice pro dorucovani léCiv vyuzivdme magnetické nanocastice, u kterych testujeme jejich vliv na kmenové bunky i tkané prijemce.

Transplantované magneticky znacené buriky a oxidacni stres in vivo.

Magneticky znacené kmenové bunky jsme transplantovali do mozku potkana a sledovali oxida¢ni po-
Skozeni mozkové tkadné. Magneticky znacené nanocastice nevyvolaly vétsi oxidacni poskozeni tkané
nez neznacené.

Novotna, B., Herynek, V., Réssner ml., P., Turnovcova, K., Jendelovd, P.: (2017) The effects of grafted
mesenchymal stem cells labeled with iron oxide or cobalt-zinc-iron nanoparticles on the biological
macromolecules of rat brain tissue extracts. International Journal of Nanomedicine. 12: 4519-4526.

Obrdzek 1. Vliv transplantovanych magneticky znacenych bunék na oxidacni stres nervové tkdné.
Transplantace magneticky znacenych bunék do mozku potkana neprokdzala zddné poskozeni makromolekul
nervove tkdné (A-C) ani nevyvolala zddnou zdnétlivou reakci (D-F). Magneticky znacené bunky, na rozdil od
neznacenych (G), byly po celou dobu experimentu dobre viditelné na magnetické rezonanci (H,1).

Transplantace neuralnich prekursort derivovanych z fetalni tkané inhibuje NF-kB drahu a snizuje tak
zanétlivou reakci v miSnim poranéni.

Neuralni prekursory transplantované do misniho poranéni inhibuji aktivitu prozanétlivé drahy NF-kB,
snizuji hladinu prozanétliveho cytokinu TNF-a a zmiriuji tak rozvoj misniho poranéeni.

Obrdzek 2. Kmenové bunky blokuji aktivaci prozdnétlivé drdhy NFKB v misnim poranéni (na ndsledujici
strané).

Imunohistochemické barveni hematoxylinem a DAB (NF-kB p65) michy zdravych potkant (A, A1, A2) nebo
28 dni po misnim poraneni (B, B1, B2) nebo 28 dni po transplantaci kmenovymi bunkami (SPC-01; C, C1,
C2). Cerné sipky ukazuji na jddra kterd neexprimuji NF-kB pé5, cervené sipky zvyraziuji jddra s translokova-
nym pé5 a zelené Sipky oznacuji bunky s jddry negativnimi na p65 obklopené p65+ cytoplasmou (A1, A2,
B1, B2, C1, C2). Ve stredu misni léze byla ve skupiné lécené bunkami SPC-O1po 28 dnech pozorovdna signi-
fikantne nizsi aktivita NF-kB p65 (D). Ve srovndni s kontrolnimi zvitaty, transplantace bunék SPC-01 vyrazné
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snizila hladinu TNF-a 10 a 14 dnt po poranéni (E). Potkani transplantovani bunkami SPC-01 vykazovali vyznamné mensi velikost Iéze (F) a mensi gliovou jizvu (G) nez kontrolni zvirata.



Department of Neuroregeneration

The main topics studied in the department are mechanisms and therapeutic approaches for the treatment of brain injury, spinal cord and neurodegenerative diseases. Various
types of stem cells are studied, together with anti-inflammatory substances for their potential to promote the regeneration of nervous tissue. Gene therapy is utilized to facilitate
regeneration of injured axons. Macroporous polymeric hydrogels are used as suitable carriers for cell growth in in vitro cultures as well as for in vivo implantations facilitating
the regeneration of the injured tissue. For in vivo imaging of grafted cells and drug delivery we utilize magnetic nanoparticles, which are characterized in terms of cytotoxicity
and genotoxicity and their influence on grafted cells and host tissue.

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

Grafted magnetically labeled cells and oxidative stress in vivo.
Magnetically labeled stem cells were grafted into rat brain and oxidative damage of brain tissue was evaluated. We did not observe any oxidative damage of brain tissue
in comparison with unlabeled cells.

A HematoxylinDAB g ey inDAB ¢ ; Hematorylin/DAB

g Figure 1. The effect of grafted magnetically labeled cells on oxidative damage of the nervous tissue (on previous page).

< Magnetically labeled cells grafted into the rat brain neither cause any damage to DNA, lipids and proteins, nor showed any
| signs of inflammation. Magnetically labeled cells, unlike unlabeled (G) were visible on magnetic resonance imaging during the

entire experimental period (H,]).

A1

Transplantation of neural precursors generated from spinal progenitor cells reduces inflammation in spinal cord
injury via NF-kB pathway inhibition.

-+ Neural precursors, when grafted to injured spinal cord inhibit NF-kB pathway, reduce level of inflammatory cytokine
= TNF-a and mitigate the development of secondary injury.

D lesion center E =) Figure 2. Stem cells inhibit activation of inflammatory pathway in spinal cord injury.
Immunohistochemical staining with hematoxylin and DAB (NF-kB pé5) of spinal cord from uninjured rats (A, A1, A2), or 28
days after injury from rats treated with saline (B, B1, B2) or 28 days from rats transplanted with SPC-01 (C, C1, C2). Black
Sseen arrows point to nuclei void of NF-kB pé5 expression, red arrows highlight nuclei with translocated p65 and green arrows
indicate cells with nuclei negative to p65 surrounded by p65+ cytoplasm (A1, A2, B1, B2, C1, C2). In the lesion center
of spinal cords, a significantly lower NF-kB p65 activity was observed at 28 days in the group treated with SPC-01 cells (D).
Whys  Bms  aBays Transplantation of SPC-01 cells resulted in marked reduction of TNF-a levels 10 and 14 days after injury when compared
with animals injected with saline only (E). Rats transplanted with SPC-01 cells displayed a significantly smaller cavity size
sl scar distribution than rats treated with saline (F). Reduction in gliosis was observed in the central parts of spinal cord lesion in rats transplanted
with SPC-01 (G).

pB&+ nucleiimm2
2

][ I “eem Karova, K., Wainwright, J. V, Machova-Urdzikova, L., Rishikaysh Pisal, R. V., Schmidt, M., Jendelova, P., Jhanwar-Uniyal,
11 ‘ £ M. Transplantation of neural precursors generated from spinal progenitor cells reduces inflammation in spinal cord
: N 3 injury via NF-kB pathway inhibition. J Neuroinflammation. 2019 Jan 17;16(1):12.

39



Oddéleni tkanového inzenyrstvi

QOddéleni je zaméreno na vyvoj tkdnovych ndhrad, predevsim biodegradovatelnych a na bazi nanovldken, modelovani proteinovych struktur, ale také na vyhle-
davani vyuziti vysledkl. Pracovisté vyviji technologie uvolnovani bioaktivnich latek s vyuZitim nanovlakennych nosict obohacenych o lipozomy, coz umozni
postupné uvolnéni latek v misté defektu. Vyviji také 3D nanovlakna pripravend metodou Forcespinning®. Pripravuji se nosice pro regeneraci kostnich defekt(
a incizionalni hernie a nové materidly pro kostni implantaty pro klinické pouziti.

vedouci: Mgr. Eva Filova, Ph.D.

Trirozmérna vlakna z poly-E-epsilon-kaprolaktonu pripravena centrifugacnim zvlaknovanim byla funkcionalizovana pomoci krevnich desticek pro dodavani riistovych fak-
tord. - ;
Trirozmerna PCL viakna byla pfipravena centrifugacnim zvlaknovanim a byla funkciona-
lizovana pomoci adherovanych krevnich desticek o 5 rtznych koncentracich. Uvolnéné
rastové faktory stimulovaly proliferaci a metabolickou aktivitu MG-63 bunék v koncentraci
desticek vyssi nez je fyziologickd koncentrace (300x10%/1). Nizsi koncentrace byly srov-
natelné s kontrolni skupinou. Podobné i aktivita alkalické fosfatdzy byla zvySena u dvou
nosicl s 2 nejvyssimi koncentracemi desticek.

Obrdzek 1. Krevni desticky adherované na vidknech z poly-e-kaprolaktonu.

SEM vizualizace krevnich desticek na PCL vidknech. Desticky byly cdstecné aktivovdny a vytvo-
rily fibrinovou sit 24 h po adhezi (A). Desticky byly viditelne adherované na vidknech dokonce i
po 14 dnech experimentu (B)

Rampichova M., Buzgo M., Mickova A., Vocetkova K., Sovkova V., Lukasova V., Filova E.,
Rustichelli F., Amler E.. (2017) Platelet-functionalized three-dimensional poly-epsilon- < N e _ : _
caprolactone fibrous scaffold prepared using centrifugal spinning for delivery of growth I AR R S ) veoas Tescanf] semmv: 100ky | wo:tosTmm || VEGA3 TESCA

. .. BI: 8.00 Det: SE BI: 7.00 Det: SE 10 pm
factors. International Journal of Nanomedicine. 12:347-361. SEMMAG: 485kx  SEM MAG: 4.95 kx Performance In nanospace SEM MAG: 5.03kx | SEM MAG: 5.03 kx Performance in nanospace

Identifikace aktivniho mista interakce eukaryotického elongacniho faktoru 1-a 1 (eEF1A1) s gamendazolem a 2-fenyl-3-hydroxy-4(1H)-chinolinony jako novymi ligandy
s protirakovinnym tGcinkem.

Pomoci pocitacového modelovani se ndm podarilo identifikovat aktivni misto interakce eukaryotického elongac¢niho faktoru 1-a 1 (eEF1A1) s gamendazolem, znamym jako
potencidlni muzska antikoncepce. Na zékladé této znalosti byla navrzena nova série pribuznych latek - derivatt 2-fenyl-3-hydroxy-4(1H)-chinolinontd (3-HQs), které vykazovaly
anti-kancerogenni aktivitu. Tyto latky byly syntetizovény a jejich aktivita poté potvrzena pomoci isotermalni titracni kalorimetrie, kterad potvrdila jejich silnou vazbu na eEF1A1.
Navic jsme potvrdili, Ze nékteré tyto latky vykazaly signifikantni in vitro protirakovinnou aktivitu.

Obrdzek 2. Aktivni misto interakce eukaryotického elongacniho faktoru 1-a 1 (eEF1A1) s gamendazolem (na ndsledujici strané).
Interakce gamendazolu (Cervené) s eEF1A1. Cdsti eEF1A1, které byly jiz drive identifikovdny jako interagujici s gamendazloem jsou oznaceny zelené (tyto Cdsti byly potvrzeny nasim in silico
experimentem) a Zlute - tyto cdsti jsme nepotvrdili.
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Department of Tissue Engineering

We are concentrated on development of artificial tissues, mainly biodegradable scaffolds and scaffolds based on nanofibers, and computer modeling of protein structures.
Our priority is also the transfer of newly developer technologies and know-how into clinical practice. Our laboratory is developing the technology of controlled drug delivery
of bioactive substances from nanofiber scaffolds with liposomes for targeted release of drugs into the defect. Our work is also concentrated on the development of 3D
nanofibers, using novel technique Forcespinning®. We are developing artificial scaffolds for regeneration of bone defects and incisional hernie and novel materials for bone
prostheses for clinical practice.

head: Eva Filova, Ph.D.

Platelet-functionalized three-dimensional poly-E-epsilon-caprolactone fibrous scaffold prepared using centrifugal spinning for delivery of growth factors.

PCL three-dimensional fibrous meshes prepared via centrifugal spinning were combined with adhered platelets of five different concentrations. Released growth factors
supported cell proliferation and metabolic activity of MG-63 cells in concentrations higher than physiological (300x107/L). Lower concentrations of platelets were not supportive
and were comparable to control. Similarly, alkaline phosphatase activity was increased on samples with two most concentrated platelets concentrations.

Figure 1. Platelets adhered on poly-g-caprolactone fibers (on previous page).
SEM visualization of platelet adhesion on PCL fibers. Platelets were partially activated and formed a fibrin net 24 h after adhesion (A). Platelets were visibly adhered on fibers even after
14 days of the experiment (B).

Identification of eukaryotic translation elongation factor 1-a 1 gamendazole-binding site for binding of 3-hydroxy-
4(1H)-quinolinones as novel ligands with anticancer activity.

We have successfully identified the interaction site of the contraceptive drug gamendazole using computational modelling.
The drug was previously described as a ligand for eukaryotic translation elongation factor 1-a 1 (eEF1A1) and found to be
a potential target site for derivatives of 2-phenyl-3-hydroxy-4(1H)-quinolinones (3-HQs), which exhibit anticancer activity.
The interaction of this class of derivatives of 3HQs with eEF1A1 inside cancer cells was confirmed via pull-down assay. We
have designed and synthesized a new family of 3-HQs and subsequently applied isothermal titration calorimetry to prove that
these compounds strongly bind to eEF1A1. Moreover, we found that some of these derivatives possess significant in vitro
anticancer activity.

Figure 2. The interaction site of gamendazole with eukaryotic translation elongation factor 1-a 1 (eEF1A1).
The interaction of gamendazole (red) with eEF1A1. The parts of eEF1A1 previously identified to be in contact with gamendazole are
in green (being in agreement with our in silico experiment) and yellow - not confirmed by us.

Burglova K, Rylova G, Markos A, Prichystalova H, Soural M, Petracek M, Medvedikova M, Tejral G, Sopko B, Hradil P, Dzubak
P, Hajduch M, Hlavac J. Identification of Eukaryotic Translation Elongation Factor 1-a 1 Gamendazole-Binding Site for Binding
of 3-Hydroxy-4(1 H)-quinolinones as Novel Ligands with Anticancer Activity. J Med Chem. 2018 Apr 12;61(7):3027-3036.
doi: 10.1021/acs.jmedchem.8b00078. Epub 2018 Mar 16. PubMed PMID: 29498519.
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Oddéleni transplantacni imunologie

Vyzkum Oddéleni transplantacni imunologie je zaméren na pripravu kmenovych bunék a jejich vyuziti k 1é¢bé téZzkych poranéni nebo doposud nelécitelnych
onemocnéni. Kmenové bunky jsou mnozeny v tkdnovych kulturdch a pomoci nanovldkennych nosicd jsou prendseny na poskozené nebo nefunkéni tkané.
Hodnocena je schopnost kmenovych bunék inhibovat nezaddouci zanétlivou reakci a podporovat hojeni nemocnych tkani nebo organd. Cilem vyzkumu je po-
znat mechanismy specifické imunitni reakce po transplantaci kmenovych bunék a vyuzit tyto poznatky k zesileni terapeutickych Ucinkd transplantovanych
bunék. Kombinace znalosti mechanismt transplantacnich reakci, nanotechnologii a vyuziti kmenovych bunék umoznuje navrhovat a testovat nové Iécebné
postupy, které povedou ke zvyseni kvality Zivota nebo dokonce k jeho zachrané.

vedouci: prof. RNDr. Vladimir Holan, DrSc.

Mesenchymalni kmenové bunky predstavuji svymi diferenciacnimi, imunomodula¢nimi a sekretorickymi vlast- o e g e aids ot
nostmi slibny nastroj pro Iécbu doposud nelécitelnych degenerativnich onemocnéni sitnice. & ok -
Degenerativni onemocnéni sitnice predstavuji hlavni pficinu snizené kvality vidéni nebo slepoty. U¢inna 1é¢ba % 304 il 0.3
téchto onemocnénti stale chybi. Prokazali jsme, ze mesenchymalni kmenové bunky mohou byt cilené diferenco- % "
vany v bunky exprimujici znaky a charakteristiky bunék sitnice, maji vyznamné imunoregulacni viastnosti a pro- g 21 929
dukuji fadu neuroprotektivnich a rdstovych faktort. Tyto bunky tak predstavuji slibny nastroj pro lé¢bu doposud g 14
nelécitelnych degenerativnich onemocnéni sitnice. % » =

4
Obrdzek 1. Diferenciace mesenchymadlnich kmenovych bunék v buriky exprimujici znaky sitnice. % & F 0 T 0 T & &
Mysi mesenchymadlni kmenové bunky byly kultivovdny samotné (-), v pritomnosti supernatantu z aktivovanych T bunék & & *
(Sup), s extraktem z bunék sitnice (Ext) nebo v pritomnosti Sup + Ext. Po 7 dnech kultivace byla exprese gend pro znaky Ribp Rpe65 Calb2
bunek sitnice (Rho, Sag, Revr, Rlbp, Rpeé5 a Calb2) detekovdna pomoci RT-PCR. o 057 0.04- 0.25-

S i
Hermankova B., Késsl J., Javorkova E., Bohacova P., Hajkova M., Zajicova A., Krulova M., Holadf V.: The identifica- gu' |
tion of interferon-gama as a supportive factor for retinal differentiation of murine mesenchymal stem cells. Stem & 0.3 0.15+
Cells Dev. 26, 1399-1408, 2017. g ool i
Holan V. Hefmankova B., Kossl J.: Perspectives of stem cell-based therapy for age-related retinal degenerative ;‘“ ‘
diseases. Cell Transplant. 26, 138-141, 2017. g *Y 0054
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Studium vlivu opioid(i na fenotypové charakteristiky, diferenciacni potencial, genové exprese a funk¢ni viast- Tt F SN Tt F 0 Tt F S
nosti lidskych mesenchymalnich kmenovych bunék isolovanych z kostni diené. & & &

Zpomalené hojeni tkani u prijemcl opioidd ukazuje na moznost negativniho vlivu téchto latek na kmenové bunky, které se uplatiuji pfi hojeni a regeneraci tkani. V této studii
jsme prokéazali expresi mi, delta i kapa opioidnich receptort na lidskych mesenchymalnich kmenovych bunkach (MSC) a zmény v expresi membranovych molekul, v diferenciac-
nim potencialu, v expresi gend pro vyznamné imunoregulacni molekuly a v produkci cytokind a rlstovych faktorti u MSC kultivovanych v prfitomnosti morfia.

Obrdzek 2. Vliv morfia na diferenciacni potencidl lidskych mesenchymdlnich kmenovych bunék (na ndsledujici strané).

Lidské mesenchymdini kmenové bunky byly kultivovdny jen v mediu (-), v piitomnosti selektivnich diferenciacnich cinidel (+) nebo v pritomnosti diferenciacnich cinidel a morfia. Adipogenni
diferenciace byla hodnocena mikroskopicky (A) nebo podle exprese genu pro adipogenni znak ADPC (C). Podobné osteogenni diferenciace byla hodnocena mikroskopicky (B) nebo podle
exprese genu pro znak osteoblastti OPN (D).
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Department of Transplantation Immunology

Research of this department is focused on the isolation, characterization and cultivation of stem cells and their use for treatment of severe injuries or so far uncurable diseases.
Stem cells are propagated in tissue cultures and using various nanofiber scaffolds transferred onto mechanically or chemically damaged ocular surface. The ability of transferred
cells to inhibit a harmful inflammatory immune reaction ocurring in the site of injury and to support healing process is evaluated. The ultimate goal of the research is to get
insights into the mechanisms of specific immune response after transplantation of stem cells with the aim to increase their antiinflammatory and therapeutic potential.
The experience with the study of transplantation immunity and the combination of nanotechnologies with stem cell research enable to propose and test novel therapeutic
approaches. The recent study is extended on the development of stem cell-based therapy for currently uncurable serious sight-threatening retinal diseases.

head: Prof. Vladimir Holan, DSc.

Mesenchymal stem cells have been proved as a promising tool for cell-based therapy of currently uncurable degenerative diseases of the retina.

Degenerative diseases of the retina represent the most common cause of decreased quality of vision or even blindness. So far, there is no treatment protocols for these
disorders. We showed that mesenchymal stem cells can be differentiated into cells expressing markers of the retinal cells, possess potent immunoregulatory properties and
produce numerous neuroprotective and growth factors. These properties make them a prospective cell type for the treatment of degenerative retinal disorders.

Figure 1. Differentiation of mesenchymal stem cells into cells expressing retinal markers (on previous page).
Mouse mesenchymal stem cells were cultured untreated (-), with supernatant from stimulated T cells (Sup), with retinal extract (Ext) or with supernatant and extract together (Sup + Ext).
The expression of retinal markers Rho, Sag, Revr, Rlbp, Rpeé5 and Calb2 was detected after 7-day cultivation by RT-PCR.

Study of impacts of opioids on phenotypic characteristics, differentiation potential, gene expression and function properties of human bone marrow-derived mesenchymal
stem cells.

Impaired tissue healing after administration of opioids suggests negative effects of opioids on stem cells which
are responsible for tissue regeneration. In this study we demonstrated the presence of mu, delta and kappa
opioid receptors on human mesenchymal stem cells (MSCs), and drug dose-dependent changes in the expression
of membrane molecules, genes, in differentiation potential and in production of immunoregulatory cytokines and
growth factors in MSCs cultured in the presence of morphine.

Figure 2. The impact of morphine on differentiation potential of human mesenchymal stem cells.

Human mesenchymal stem cells were cultured untreated (-), in the presence of selective differentiation medium (+)
or in the presence of differentiation medium and morphine. Adipogenic differentiation was evaluated microscopically
(A) or according to the expression of gene for adipocyte marker ADPC (C). Similarly, osteogenic differentiation was
characterized microscopically (B) or according to the expression of gene for osteoblast marker OPN (D).

8 8 & 8

Holan V., Cechové K., Zajicova A., Késsl J., Hefmankova B., Bohacova P, Hajkova M., Krulova M., Svoboda P,
Javorkova E.: The impact of morphine on the characteristics and function properties of human mesenchymal stem
cells. Stem Cell Rev. Rep., 14, 801-811, 2018.

Cechové K., Hlouskova M., Javorkova E., Roubalova L., Uj¢ikova H., Holan V., Svoboda P.: Up-regulation of m-, d-
and k-opioid receptors in concanavalin A-stimulated rat spleen lymphocytes. J. Neuroimmunol. 321, 12-23, 2018.
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Oddéleni vyvojové biologie

i i
i

QOddéleni vyvojové biologie se zabyva genetickou regulaci zdrodecného vyvoje. Vyuzivame technologie tkanovée specifickych knock-out v mysich k objasnéni
funkce nékterych signalizacnich drah a vybranych transkripénich faktord, které fidi kraniofacialni, neurélni, zubni a usni zarodecny vyvoj. Studie v mysich
modelech jsou doplnény experimenty v embryich kurete a ryb zebrficek. Odontogeneze je sledovéna i v nékolika druzich plazd. V téchto experimentalnich
organismech se snazime objasnit genetickou podstatu nékterych lidskych vyvojovych vad.

vedouci: RNDr. Ondrej Machon, Ph.D.

Tcf7L2 je nezbytny pro vznik neuront pfi vyvoji Sedé klry mozkové u mysi.

V zarodecné ventrikularni vrstveé sSedé kiry mozkové u mysich embryi jsme nalezli silnou expresi transkripcnich faktort Tcf7L1 a Tcf7L2 zprostredkujicich kanonickou signalizaci
Whnt. Pri analyze kondicionalnich knock-out embryi jsme zjistili, Ze Tcf7L2 je hlavnim medidtorem Wnt drahy, ktera je nutna pro udrZzeni bunécné identity nervovych progenitord.
Po vyrazeni Tcf7L2 je Wnt signalizace snizena, struktura neuroepitelu porusena a chybi mezibunécné spoje. To vede ke sniZzené proliferaci radialnich gliovych bunék a progeni-
torl a celkové k mensimu objemu mozku.

Obrdzek 1. Schematické zndzornéni zdrodecné vrstvy v embryondlnim
mozku mysi s vyznacenim dulezitych transkripcnich faktor( a gradientu
aktivity faktoru Tcf7L2.

Tcf7L2 umoznuje kanonickou Whnt signalizaci v sedé kire. Pokud chybi,
tak zdkladni molekuldrni komponenty vyvoje nervovych bunék Paxé, Sox2,
Tbr2 a Ctip2 jsou snizeny a pocet neurontl klesd.

Wnt —= 3-catenin —s Tcf7L2—»

VZ: radial glial cells: Pax6, Sox2, ZO1

Chodelkova O., Masek J., Kofinek V., Kozmik Z., Machon O. Tcf7L2
is essential for neurogenesis in the developing mouse neocortex. Neural
Dev. 2018 May 11;13(1):8. doi: 10.1186/513064-018-0107-8.

Cx + Hi: cortical + hippocampal neurons: Ctip2

Signaly z mozku a ¢ichového epitelu kontroluji morfogenezi chrupavky
nasdlniho vacku u savcu.

Ukazali jsme, Ze chrupavka nasalniho vacku je tvarovana signaly generovanymi neuralnimi strukturami: mozkem a Cichovym epitelem. SHH signalizace z mozku indukuje nasalni
septum a posteriorni ¢asti nasalniho vacku, zatimco horni ¢ast je kontrolovana signaly cichového epitelu. Experimenty na mutantnich kmenech mysi potvrdily, Ze regulacni
oblasti kontrolujici produkci SHH v nervovém systému prispivaji k morfogenezi oblicejové chrupavky, coz mize predstavovat obecny mechanizmus odpovédny za adaptivni
evoluci obliceje a cenichu u Zivocich.

Obrdzek 2. Kraniofacidlni oblast mysiho embrya embryondlni den 11,5 (na ndsledujici strané).
Sonic hedgehog (SHH - zelené) se exprimuje v riznych cdstech kraniofacidlni oblasti na ED11,5.
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Department of Developmental Biology

Department of Developmental Biology focuses on genetic regulation of embryonic development. We use gene conditional knock-out technology in mouse model to reveal
specific roles of selected signaling pathways and transcription factors regulating craniofacial, neural, tooth and ear development. Studies in mouse are complemented with
experiments in chick and zebrafish embryos. Odontogenesis is also studied in several species of reptiles. Using these experimental organisms we aim to elucidate genetic basis
of selected human developmental defects.

head: Ondrej Machon, Ph.D.

Tcf7L2 is essential for neurogenesis in the developing mouse neocortex.

We detected abundant expression of two transcrtiption factors mediating canonical Whnt signalling, Tcf7L1 and Tcf7L2, in the ventricular germinal zone of the embryonic
neocortex. Conditional knock-out analysis showed that Tcf7L2 is the principal Wnt mediator important for maintenance of progenitor cell identity. In the absence of Tcf7L2, the
Whnt activity is reduced and the neuroepithelial structure is severed due to the loss of apical adherens junctions. This results in decreased proliferation of radial glial cells and
intermediate progenitors and hypoplastic forebrain.

Figure 1. Schematic diagram showing germinal layers in the embryonic mouse brain with depicted important transcription factors and Tcf7L2 gradient (on previous page).
Tef7L2 mediates canonical Wnt signalling in the neocortex. In its absence, determinants of neuronal development such as Paxé, Sox2, Tbr2 and Ctip2 are downregulated and the number
of neurons is reduced.

Signals from the brain and olfactory epithelium control shaping of the mammalian nasal capsule cartilage.

Here, we reveal that cartilaginous nasal capsule is shaped by signals generated by neural structures: brain and olfactory epithelium. Brain-derived SHH enables the induction
of nasal septum and posterior nasal capsule, whereas the formation of a capsule
roof is controlled by signals from the olfactory epithelium. Experiments with
mutant mice revealed that the regulatory regions controlling production of SHH
in the nervous system contribute to facial cartilage morphogenesis, which might
be a mechanism responsible for the adaptive evolution of animal faces and snouts.

3D image Shh+ regions segmented

Figure 2. Craniofacial region in the mouse embryo at embryonic day 11.5.
Sonic hedgehog (SHH - green) is expressed in different parts of the craniofacial region
at ED11.5.

GFP

Kaucka M, Petersen J, Tesarova M, Szarowska B, Kastriti ME, Xie M, Kicheva
A, Annusver K, Kasper M, Symmons O, Pan L, Spitz F, Kaiser J, Hovorakova M,
Zikmund T, Sunadome K, Matise MP, Wang H, Marklund U, Abdo H, Ernfors P,
Maire P, Wurmser M, Chagin AS, Fried K, Adameyko I. Signals from the brain and
olfactory epithelium control shaping of the mammalian nasal capsule cartilage. Elife.
2018 Jun 13;7. pii: e34465. doi: 10.7554/¢elife.34465.




Aplikovany vyzkum / Applied Research

V rémci Operacniho programu Podnikani a inovace pro konkurenceschopnost Vyzva
- SPOLUPRACE-KLASTRY-II VYZVA-KOLEKTIVNI VYZKUM Ustav zahajil smluvni vy-
zkum pro klastr NANOPROGRESS, z.s., a to v projektu ,Vyzkum a vyvoj kombinované-
ho materidlu na bazi atomizovanych nanopartikuli z biologického materialu ziskaného
z mezenchymalnich kmenovych bunék a funkcionalizovanych nanovldkennych struktur
pro vyuziti v biomedicing” a Viyzva - SPOLUPRACE-KLASTRY-IV VYZVA-KOLEKTIVNI
VYZKUM a to v projektu “Vyzkum a vyvoj kompozitnich a ¢isté nanovlakennych struk-
tur pro environmentalni, pramyslové a biomedicinské aplikace”, podprojekt “Funkcio-
nalizované nanostruktury pro biomedicinské aplikace”.

Mezinarodni patentové prihlasky / International Patent Applications:

Institute of Experimental Medicine of the CAS and Bioinova Ltd: WO/2017/195179,

CELLS.

Institute of Experimental Medicine CAS, PCT/CZ2018/000009 Therapeutic
preparation for prevention or treatment of inflammatory and degenerative diseases.
Within the Operational Program Enterprise and Innovation for Competitiveness
Challenge - COOPERATION-CLUSTER-III CHALLENGE-COLLECTIVE RESEARCH
the Institute launched contractual research for the cluster NANOPROGRESS, in the
project “Research and Development of Combined Material Based on Nanoparticles
from Biological Material Obtained from Mesenchymal stem cells and functionalized
nanofibrous structures for use in biomedicine” and Challenge - COOPERATION-
CLUSTER-IVCALL-COLLECTIVE RESEARCH inthe project “Research and development
of nanofiber structures for environmental, industrial and biomedical applications” and
the subproject “Functionalized nanostructures for biomedical applications”.

SOLUTION FOR THE PRESERVATION, TRANSPORT AND APPLICATION OF STEM
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Mgr. Tereza

Megr. Andrea

Mgr. Radek

MSc. Marija
Megr. Jaroslav
Mgr. Tereza
MUDr. Jakub

Mgr. Barbora
Mgr. Katerina
Mgr. Bohdana
Mgr. Katefina
Megr. Kristyna

Ambroz
Arzhanov

Awadova

Balogova
Bart(

Bendova

Blahnova
Bohacova

Brunova
Brzicova
Cervena
Cervena

Cumova

Divin

Dubaic
Fabik
Filipi
Fuksa

Hefmankova
Honkova
Hruskova
Jirdskova

Karova

2017,

2017

2017
2017,
2017,

2017,
2017,

2017,
2017,
2017,
2017,

2017,

2017,

2017,
2017,

2017,
2017,
2017
2017,
2017,

2018
2018

2018
2018

2018
2018

2018
2018
2018
2018

2018

2018

2018
2018
2018
2018

2018
2018

2018
2018

Postgradualni studenti / Postgraduated Students

Vliv znecisteného ovzdusi na biomarkery oxidacniho poskozeni u novorozencu.
MikroRNA v poranéni nervové soustavy: potencialni Uloha a terapeuticky vyznam.

Morfologicka analyza mikroskopického obrazu pro detekci a funkéni charakterizaci mikrodomén v plazmatické
membrané eukaryotickych bunék.

Vliv starnuti na sluchovou karu ¢lovéka.
Vliv jednonukleotidovych polymorfismU na regulaci gent pomoci microRNA u kolorektalniho karcinomu.

Uloha genetickych zmén v genech microRNA a ve vazebnych mistech pro microRNA u kolorektalniho karcinomu
ve vztahu k individudlni terapii.

Moderni biomaterialy pro regeneraci pojivovych tkani.

Bunécné a molekularni mechanismy imunoregulacniho ptsobeni kmenovych bunék a jejich vliv na bunky adaptivni
imunity.

Vyuziti dvoufotonové mikroskopie ve vyzkumu sluchové kiry.
Management bezpecnosti nanocastic s ohledem na bezpecnost prace.
Cirkulujici biomarkery u kolorektalniho karcinomu a jejich vyuziti v diagnostice a stanoveni prognozy.

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

Sensitivity/resistance of CRC cells towards 5-fluorouracil and platinum derivatives: underlying molecular
mechanisms.

Vliv fyzikalné-chemickych vlastnosti nanovldken na modifikaci fizeného dodavani bioaktivnich latek v regenerativni
medicine.

Genetic mechanisms controlling differentiation of neural crest cells.

Uloha transkrip¢nich faktorti Meis pfi vzniku a diferenciaci bunék neurdini listy.

Glial cells in progression of Amytrophic lateral sclerosis.

Zmény v riznych Urovnich sluchové drahy zplsobené percepéni poruchou sluchu - porovnani zvireciho
a lidského modelu.

Mechanismy imunomodulacniho plsobeni kmenovych bunék a jejich vyuziti k Ié¢bé onemocnéni oka.

Vliv prenatalni expozice znecisténému ovzdusi na modulaci genové exprese.

Studium funkénich vlastnosti receptort pro GABA a glycin v MNTB savcU.

Genetické varianty a haplotypy v zarode¢nych bunkach v konfrontaci se zménami poctu kopii v DNA nadoroveé tkané.

Kmenové bunky a protizanétliva léciva v lécbé misniho poranéni.
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Mgr. Kristyna
Megr. Denisa
Mgr. Tomas
Mgr. Zuzana

Mgr. Barbora

Megr. Denisa
Megr. Jan
Mgr. Martin
Megr. Jan
Mgr. Michal
MUDr. Petr

Mgr. Radmila

Mgr. Véra
Megr. Dana
Mgr. Adolf
Mgr. Anna

Megr Katefina
Megr. Ondrej

Mgr. Zuzana
Mgr. Tereza

Mgr. Kateryna
Mgr. Alexandra
Megr. Monika
Mgr. Véra

Megr. Klara
Mgr Barbora

Kekulova
Kirdajova
Knotek
Koci
Kodedova

Kolenicova
Kossl
Kralovic¢
Kriska
Kroupa
Kripa

Kudlackova

Lukasova
Marekova
Melichar
Misiachna
Neumannova
Novak

Pavlikova
Prokopova

Pysanénko
Rejhova
Rehorova
Sovkova
Steklikova
Svobodova

2018
2018
2018
2018
2018

2017,
2017,
2017,
2017,
2017,

2017,
2017,
2017,
2017,
2017,
2017,

2018
2018
2018
2018
2018
2018

2018

2017,
2017,

2018
2018
2018
2018
2018
2018

2017,
2017,

2017,
2017,

2018
2018

2018
2018
2018

2017,
2017,
2017,
2017, 2018
2017, 2018
2017, 2018

Prirodni biomateridly a mezenchymalni kmenové bunky v Iécbé misniho poranéni.
NG2-glia proliferation and differentiation after CNS disorder.

Role of Wnt signalling pathway in differentiation and proliferation of NG2-glia in CNS.
Mezenchymalni stromalni buriky a biologické scaffoldy v regeneraci nervové tkané.

Sledovani mechanismu adheze bunék v zavislosti na strukture povrchu a fyzikdlné-chemickych viastnostech materialt
pro kostni ndhrady a kostni regeneraci.

Functional characterization of astrocytes during ageing and Alzheimer’s disease progression.
Protizanétlivé a terapeutické ucinky kmenovych bunék pri lé¢bé poskozeného povrchu oka.

Vyvoj funkcionalizovanych nanovldkennych systéma s fizenym uvolnovanim pro osteochondralni leze.
The role of the Wnt signaling pathway in the regeneration following ischemie brain injury.
Chromosomal damage and shortening of telomeres in cancer patients and healthy subjects.

Lécba indukované ischemické misni leze pomoci aplikace lidskych mezenchymalnich kmenovych bunék (MSC)
Z pupecnikové tkané.

Sledovani mechanismu adheze bunék v zavislosti na strukture povrchu a fyzikdlné-chemickych viastnostech materialt
pro kostni ndhrady a kostni regeneraci.

Vyuziti ristovych faktort pro kostni tkdnové inzenyrstvi pomoci bezbunécnych nosicu.

Nanocastice s modifikovanym povrchem v [écbé zadvaznych onemocnéni CNS.

Studium distribuce GABAg receptort ve sluchové draze savcl za normélnich a patologickych podminek.
Vliv novych farmakologickych modulator( na transport a funkci NMDA receptord.

Obnova senzorického Citi v oblasti perinea a genitalii.

Study of the physiology of coding and processing of auditory stimuli in the rat/mouse auditory cortex using two-
photon microscopy.

Interakce embryotoxickych faktord pfi vzniku vyvojovych vad.

Studium GABAg-zavislych mechanismt modulace neuronalni aktivity ve sluchové kire savcl za normalnich
a patologickych podminek.

Functional properties and plasticity of the rat auditory cortex.

Prirodni latky a jejich vliv na chemoterapii kolorektalniho karcinomu. Studie na bunécnych liniich.
UZiti kmenovych bunék pro lécbu neurodegenerativnich onemocnént.

Priprava, charakterizace a testovani krevnich derivatt pro aplikace v regenerativni mediciné.
Faktory ovliviujici puceni epitelu.

Kombinovana terapie v [écbé Centrélniho nervového systému.



MUDr. Veronika
Ing. Anna

Mgr. Jitka

Megr. Gracian
Mgr. Filip
MUDr. Diana
Mgr. Jana

Mgr. Jana

Megr. Martin
Megr. Ingrid

Megr. Katarina
MUDr. et Ing. Karolina
Megr. Sona

Megr. Noelia Martinez
JUDr. Ing. Karel
MUDr. Ondrej

Svobodova
Siskova
Stolcpartova
Tejral
Tomaska
Téthova
Tureckova
Vallova
Valny
Vargova

Vaskovicova
Vocetkova
Vodenkova

Varea
Vyborny
Zelenka

2017, 2018

2018
2017, 2018
2017

2018
2017, 2018
2017
2017, 2018
2017, 2018
2017, 2018

2017, 2018
2017, 2018
2017, 2018

2017, 2018
2017, 2018
2017, 2018

Zmény v sluchovém systému u jednostranné hluchoty.

Studium mechanism maligni transformace adenoma tlustého streva a konecniku v karcinom.

Charakteristika a toxikologie nanocastic ze spalovacich procesu.

Pocitacové modelovani molekuldrniho mechanismu fosforylacniho cyklu lidské alpa2-podjednotky Na*/K*-ATPazy.
Uloha inhibi¢nich interneurond v atraktorové kategorizaci komplexnich podnét( ve sluchové kiife mysi.

Zmény v centralnim sluchovém systému u presbyakuze a tinnitu.

Astrocyte volume regulation during ischemia/reperfusion in vitro.

Priprava a modifikace pfirodnich hydrogel( v kombinaci s kmenovymi burikami v regeneraci nervové tkane.
Genové profilovani a funkéni charakterizace polydendrocyt( v pribéhu starnuti a patologickych stavi CNS.

Studium mechanism ovliviujicich zanétlivé a neurodegenerativni procesy a jejich nasledna lécba na modelech ALS
a misniho poranéni.

Changes in domain organization of the plasma membrane in the stress response.
Inteligentni nanovlakna funkcionalizovana rdstovymi faktory a krevnimi derivaty pro dermatologické aplikace.

Poskozeni DNA a chromozom ve vztahu k DNA reparacnim drahdm jako potencialni biomarkery genomové
nestability.

Zmeény extraceluldrni matrix centralniho nervového systému béhem patologickych stav(.
Vyvoj ECM materialt pro |écbu periferniho a centralniho nervového systému.

Zpracovani akustické informace ve sluchovém systému s vyuZitim dvoufotonové mikroskopie.
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Ocenéni / Awards

2017

Cestné uznani / Honorable Mention - Mgr. Ing. Tafa Brzicova (obrazek 1 / Figure 1)

Poster — Whole genome expression Analysis in THP-1 Macrophage-Like Cells Exposed to Nanoparticles
Ocenéni udélili poradatelé / The award was given by the organizers

(9™ International Conference on Nanomaterials, NANOCON, 18.-20. 11. 2017, Brno, Czech Republic).

Cena za nejlepsi prezentaci / Best Presentation Award
Oceneéni udelili poradatelé konference / The award was given by the organizers of the conference
(12" International Conference on Environmental Mutagens; 12.-16. 11. 2017, Soul, Korea)

e Mgr. Tereza Cervena

e Mgr. Andrea Rossnerova. Ph.D.

e RNDr. Pavel Rossner. Ph.D.

Cena Alexandera Hollaendera / Alexander Hollaender Award - MUDr. Radim J. Sram. DrSc.

Oceneéni vynikajicich pfispévkl pfi uplathovani zasad a postupl environmentalni mutageneze a genomiky pfi
ochrané lidského zdravi. / An acknowledgment of outstanding contributions in the application of environmental
mutagenesis and genomics principles and procedures for the protection of human health.

Ocenéni udélila / The award was given by: Environmental Mutagenesis and Genomics Society.

Cena za nejlepsi prednasku / Best oral presentation award - Mgr. Sona Vodenkova
Ocenéni udelila / The award was given by: Universidad de Navarra.

Cestna medaile Ceské lékarské spole¢nosti J. E. Purkyné za vysledky v oboru experimentalni farmakologie /
An Honorary Medal of the Czech Medical Society of J. E. Purkyné for results in experimental pharmacology -
RNDr. Zdenék Zidek, DrSc.

2018

Prémie Otto Wichterleho / Otto Wichterle Award - MUDr. Helena Pivorikova, Ph.D. (obrazek 2 / Figure 2)
Zkoumani funkce TRPV4 iontovych kanall u astrocytl a NG2 gliovych bunék po ischemickém poskozeni mozku. /
An Investigation of the function of TRPV4 ion channels in astrocytes and NG2 glial cells after ischemic brain injury.

Otevrena véda - 1. misto / Open science - 1% place

Hana Bernhardova - lektor Jan Kriska (obrazek 3 / Figure 3)

Diferenciacni potencial NG2 glii po ischemickém poskozeni mozku. / The differentiation potential of NG2 glial
after ischemic brain injury.
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9™ International Conference on Nanomaterials - Research & Application
Organizers of the Conference
TANGER Ltd. Ostrava

Czech Society for New Materials and Technologies
Regional Centre of Advanced Technologies and Materials

Brno, Czech Republic, EU, October 19™ 2017, on behalf of the Conference Organizers
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Tasilo PRNKA
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Vybrané vyzkumné projekty / Selected Research Projects

Poskytovatel, ¢islo / Provider, Number
Nazev / Title

Doba feseni /
Duration

MSMT - Néarodni program udrzitelnosti I LQ1604 / MEYS - National Sustainability Program II, LQ1604
BIOCEV - od zakladniho k aplikovanému vyzkumu (BIOCEV-FAR)
BIOCEV: from Fundamental to Applied Research

2016-2020

MSMT - Finanéni mechanismy EHP, Norsko, 7F14057 / MEYS - EEA, Norwegian Financial Mechanism, 7F14057
Biomaterialy a kmenové bunky v 1écbé iktu a miSniho poranéni
Biomaterials and stem cells in the treatment of stroke and spinal cord injury

2014-2017

MSMT — OP VaVpl Prioritni osa 1- Evropska centra excelence, CZ.1.05/ 1.1.00/02.0109 / MEYS - Research and development for innovations operatio-
nal programme - Call number 1.1 — European Centers of Excellence, CZ.1.05/ 1.1.00/02.0109

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

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

2016-2020

MSMT — Néarodni program udrzitelnosti I, LO1310 / MEYS ~ National Sustainability Program I, LO1310
Bunécna terapie a tkanové nahrady
Cell Therapy and Tissue Repair

2014-2019

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

2017-2022

TACR, TE01020028 / TACR, TE01020028
Centrum vyvoje originalnich léciv
Centre of Development of Original Drugs

2012-2019

I\v/léMT, LM2015064 / MEYS, LM2015064
Cesky narodni uzel Evropské infrastruktury pro translac¢ni medicinu
Czech National Node of European Infrastructure in Translational Medicine

2016-2019

MSMT, CZ.02.1.01/0.0/0.0/16_013/0001821 / MEYS, CZ.02.1.01/0.0/0.0/16_013/0001821
Dobudovani a upgrade vyzkumné infrastruktury ,Nanomateridly a nanotechnologie pro ochranu Zivotniho prostredi a udrZitelnou budoucnost
Completing and upgrade Rl "Nanomaterials and nanotechnologies for environment protection and sustainable future”

“«

2016-2019

MSMT, LD14050 / MEYS LD14050
Genetické a funkéni determinanty nadora tlustého stieva a konecniku a vychodiska k individualizované terapii
Genetic and functional determinants of colorectal tumors; outcomes for individualized therapy

2014-2017

MSMT, LO1508 / MEYS, LO1508
Genomika a proteomika pfi studiu mechanism( biologickych tGcink( vyrabénych nanocastic
Genomics and proteomics in the study of mechanisms of the biological effects of manufactured nanoparticles

2015-2020
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Poskytovatel, ¢islo / Provider, Number

Doba feseni /

Nazev / Title Duration
MSMT - OP VVV, CZ.02.1.01/0.0/0.0/16_019/0000798 /
MEYS - Operational Programme Research, Development and Education, CZ.02.1.01/0.0/0.0/16_019/0000798

c ; . . . 2018-2022
Zdravé starnuti v prlimyslové oblasti
Healthy Aging in Industrial Environment
TACR, TG01010135 / TACR, TG01010135 3
Komercializace vystup( VaV Ustavu experimentalni mediciny AV CR, v.v.i. 2014-2019
Commercialization of Research Outputs of the Institute of Experimental Medicine CAS
MSMT, LM2015073 / MEYS, LM2015073
Nanomateridly a nanotechnologie pro ochranu zZivotniho prostiedi a udrzitelnou budoucnost 2016-2019
Nanomaterials and Nanotechnologies for Environment Protection and Sustainable Future
MPO TRIO, FV10081 / MIT, TRIO program, FV10081
Nizkoteplotni plazma pro humanni medicinu 2016-2020
Low temperature plasma for human medicine
TACR, TAO4010449 / TACR, TAO4010449
Nizkoteplotni plazma v mediciné 2014-2017
Low temperature plasma in medicine
MSMT, LTAUSA17120 / MEYS, LTAUSA17120
Studium signalnich drah spojenych se sekundarni reakci, tvorbou reaktivnich kyslikovych radikald a zanétu pfi poranéni michy a nasledné regeneraci 2017-2020
Establishing the signaling pathway associated with secondary injury, reactive oxygen species and inflammation in spinal cord injury and during its repair
EU projekt FP7-PEOPLE-2013-IAPP / EU project FP/-PEOPLE-2013-IAPP
Reseni pro aktivni stafi: inovativni integrované strategie pro zmirfiovani sluchové ztraty béhem starnuti 2014-2019
Targeting challenges of active ageing: innovative integrated strategies for the healing of age-related hearing loss
MPO - OP PIK, CZ.01.1.02/0.0/0.0/17_107/0012524 / MIT - OPEIC, CZ.01.1.02/0.0/0.0/17_107/0012524
Vyvoj produktti ziskanych zpracovanim lidské kostni tkané pro vybrané aplikace v tkarfiovém inZenyrstvi a regenerativni mediciné 2018-2020
Development of products obtained by processing human bone tissue for selected applications in tissue engineering and regenerative medicine
MSMT - V17CHINA-MOBILITY, 8H17012 / MEYS - V17CHINA-MOBILITY, 8H17012
Vyzkum potencionalné protektivnich latek tradi¢ni ¢inské mediciny (TCM) pro myokardialni poskozeni vyvolané nano¢asticemi PM2.5 2017-2018

Building study system and Drug Discovery of TCM Protection of Myocardial injury caused by PM2.5
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2017

Bajer L., Kverka M., Kostovcik M., Macinga P., Dvorak
J., Stehlikova Z., Brezina J., Wohl P, §piéa’k J., Drastich
P (2017) Distinct gut microbiota profiles in patients
with primary sclerosing cholangitis and ulcerative colitis.
World Journal of Gastroenterology. 23(25): 4548-4558.

Barontini J., Antinucci M., Tofanelli S., Cammalleri M.,
Dal Monte M., Gemignani F., Vodicka P., Marangoni R.,
Vodickova L., Kupcinskas J., Vymetalkova V., Forsti A,
Canzian F., Stein A., Moreno V., Mastrodonato N,
Tavano F.,, Panza A., Barale R., Landi S., Campa D.: (2017)
Association between polymorphisms of TAS2R16 and
susceptibility to colorectal cancer. BMC Gastroenterology.
17: 104.

Bohuslavovd R., Dodd N., Macova |, Chumak T.,
Hordk M., Syka J., Fritzsch B., Pavlinkova G.: (2017)
Pax2-Islet1 Transgenic Mice Are Hyperactive and Have
Altered Cerebellar Foliation. Molecular Neurobiology.
54(2): 1352-1368.

Borghese C., Casagrande N., Pivetta E., Colombatti A,,
Boccellino M., Amler E., Normanno N., Caraglia M.,
De Rosa G., Aldinucci D.: (2017) Self-assembling
nanoparticles encapsulating zoledronic acid inhibit
mesenchymal stromal cells differentiation, migration and
secretion of proangiogenic factors and their interactions
with prostate cancer cells. Oncolarget. 8 (26): 42926-
42938.

Broday D.M., Arpaci A., Bartonova A., Castell-Balaguer N.,
Cole-Hunter T., Dauge F.R., Fishbain B., Jones R.L,
Galea K., Jovasevic-Stojanovic M., Kocman D., Martinez-
Iniguez T., Nieuwenhuijsen M., Robinson J., Svecova V.,
Thai P.: (2017) Wireless distributed environmental sensor
networks for air pollution measurement-the promise and
the current reality. Sensors. 17(10): 2263.

Bures Z., Popelar J., Syka J.: (2017) The effect of noise
exposure during the developmental period on the
function of the auditory system. Hearing Research. 352:
1-11.

Buzgo M., Rampichova M., Vocetkova K., Sovkova V.,
Lukasova V., Doupnik M., Mickova A., Rustichelli F.,
Amler E.. (2017) Emulsion centrifugal spinning for
production of 3D drug releasing nanofibres with core/
shell structure. RSC Advances. 7(3): 1215-1228.

Campa D., Pastore M., Capurso G., Hackert T., Di Leo M.,
Izbicki J., Khaw KT., Gioffreda D., Kupcinskas J.,
Pasquali C., Macinga P,, Kaaks R., Stigliano S., Peeters PH.,
Key T.J., Talar-Wojnarowska R., Vodicka P., Valente
R., Vashist Y.K,, Salvia R., Papaconstantinou |., Shimizu
Y., Valsuani Ch., Zambon C.F., Gazouli M., Vlantiene |,
Niesen W., Mohelnikova-Duchonova B., Hara K., Soucek
P., Malecka-Panas E., Bueno-de-Mesquita H.B., Johnson
T., Brenner H., Tavano F., Fogar P, Ito H., Sperti C,,
Butterbach K., Latiano A., Andriulli A., Cavestro G.M.,
Busch O.R.C., Dijk F,, Greenhalf W., Matsuo K., Lombardo
C., Strobel O., Kénig A.K,, Cuk K., Strothmann H., Katzke
V., Cantore M., Mambrini A., Oliverius M., Pezzilli R,
Landi S., Canzian F.: (2017) Do pancreatic cancer and
chronic pancreatitis share the same genetic risk factors?
A PANcreatic Disease ReseArch (PANDoRA) consortium
investigation. International Journal of Cancer. 142 (2):
290-296.

Publikace / Publications

Carrai M., Campa D., Vodicka P., Flamini R., Martelli .,
Slyskova J., Jirdskova K., Rejhova A., Vodenkova S.,
Canzian F., Bertelli A., Dalla Vedova A., Bavaresco L.,
Vodi¢kova L., Barale R.: (2017) Association between
taste receptor (TAS) genes and the perception of wine
characteristics. Scientific Reports. 7: 9239.

Cejka C., Kossl J., Hefmankova B., Holan V., Cejkova J.:
(2017) Molecular Hydrogen Effectively Heals Alkali-
Injured Cornea via Suppression of Oxidative Stress.
Oxidative Medicine and Cellular Longevity. 8906027

Cejka C., KésslJ., Hefmankova B., Holai V., KubinovaS.,
Zhang J.H., Cejkova J.: (2017) Therapeutic effect of
molecular hydrogen in corneal UVB-induced oxidative

stress and corneal photodamage. Scientific Reports. 7:
18017.

Cervenad T. Rossnerova A., Sikorova J., Beranek V.
Vojtisek-Lom M., Ciganek M., Topinka J., Réssner P.
Jr.: (2017) DNA Damage Potential of Engine Emissions
Measured In Vitro by Micronucleus Test in Human
Bronchial Epithelial Cells. Basic & Clinical Pharmacology &
Toxicology. 121 (Sl): 102-108.

De Santi Ch., Pucci P, Bonotti A., Melaiu O., Cipollini M.,
Silvestri R., Vymetalkova V., Barone E., Paolicchi E.,
Corrado A., Lepori ., Dell’Anno |, Pelle L., Vodicka P.,
Mutti L., Foddis R., Cristaudo A., Gemignani F., Landi S.:
(2017) Mesothelin promoter variants are associated
with increased soluble mesothelin-related peptide
levels in asbestos-exposed individuals. Occupational and
Environmental Medicine. 74 (6): 457-464.

Eva R., Koseki H., Kanamarlapudi V., Fawcett J.: (2017)
EFA6 regulates selective polarised transport and axon
regeneration from the axon initial segment. Journal of
Cell Science. 130 (21): 3663-3675.
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Eva R., Koseki H., Kanamarlapudi V., Fawcett J.: (2017)
EFA6 regulates selective polarised transport and axon
regeneration from the axon initial segment. Journal of
Cell Science. 130 (21): 3663-3675.

Fik Z., Chovanec M., Zvérina E., Kluh J., Profant O., Kraus
J., Hruba S., Cada Z., Prochazkova K., Plzak J., Betka J.:
(2017) Funkce licniho nervu po mikrochirurgické 1écbé
vestibularniho schwannomu. (Facial Nerve Function after
Microsurgical Removal of the Vestibular Schwannoma.)
Ceskd a Slovenskd neurologie a neurochirurgie. 80 (5): 545-
551.

Fons RomeroJ.M., Star H., Lav R., Watkins S., Harrison M.,
Hovorakova M., Headon D., Tucker A.S.: (2017) The
Impact of the Eda Pathway on Tooth Root Development.
Journal of Dental Research. 96(11): 1290-1297.

ForostyaksS., Sykova E.: (2017) Neuroprotective Potential
of Cell-Based Therapies in ALS: From BenchtoBedside.
Frontiers in Neuroscience. 11: 591.

Foscarin S., Raha-Chowdhury R., Fawcett J., Kwok J.:
(2017) Brain ageing changes proteoglycan sulfation,
rendering perineuronal nets more inhibitory. Aging. 9 (6):
1607-1622.

FritziusT., Ture¢ek R., Seddik R., KobayashiH., Tiao J., Rem
P.D., Metz M., Kralikova M., Bouvier M., Gassmann M.,
Bettler B.: (2017) KCTD Hetero-oligomers Confer
Unique Kinetic Properties on Hippocampal GABA(B)
Receptor-Induced K* Currents. Journal of Neuroscience.
37 (5): 1162-1175.

Gregor A., Filova E., Novék M., Kronek J., Chlup H.,
Buzgo M., Blahnova V., Lukasova V., Bartos M., Necas A.,
Hosek J.: (2017) Designing of PLA scaffolds for bone
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Petersen G.M., Amundadottir LT.: (2018) Genome-wide meta-analysis identifies five
new susceptibility loci for pancreatic cancer. Nature Communications. 9: 556.
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Patenty a uzitné vzory / Patents & Utility Models

3D kolagenové porézni kompozitni nosic¢e bunék pro akcelerovanou regeneraci kosti / 3D collagenous porous composite cell carriers for accelerated bone regeneration

Amler E., Proseckd E., Rampichova M., Mickova A., Filova E., Plencner M., Litvinec A., Vojtova L., Janc¢ar J., Necas A., Buzgo M.

Patent zapsan pod cislem / Patent number: 307053

Reseni podle vynalezu se tyka slozeni kolagenovych poréznich nosict bunék a jejich
vyroby, obsahujici nanohydroxyapatit a nanovldkna polykaprolaktonu dodatecné
osazenych mezenchymalnimi kmenovymi bunkami v pritomnosti roztoku bohatého
na trombocyty. Uvedeny biokompozitni nosic je urcen na akcelerované hojeni velkych
defekt kosti in vivo.

Solving according to invention refers to the composition of porous cell carriers and their
preparation; carriers contain nanohydroxyapatite and nanofibres of polycaprolactone
subsequently seeded with mesenchymal stem cells in the presence of trombocyte rich
solution. The biocomposite carrier is intented for accelerated healing of large bone
defects.

3D kompozitni gely pro fizenou diferenciaci bunék v podminkach in vitro / 3D composite gels for controlled cell differentiation under in vitro conditions

Amler E., Lukdsova V., Buzgo M., Sovkova V., Rampichova M., Blahnova V., Mickovéa A., Vocetkové K., Filova E.

Uzitny vzor zapsan pod Cislem / Utility model number: 30612

Technické reseni se tyka tridimenzionalniho (3D) hydrogelového nosice pro fizenou

diferenciaci bunék pripraveného na bazi kompozitniho nosice slozeného se slozky

gelové a se slozky kovalentné modifikovanych polykaprolaktonovych (PCL) kapsli.

Technical solving refers to three-dimensional (3D) hydrogel scaffold for controlled
cell differentiation based on composite scaffold from both a gel part and from a part
of covalently modified polycaprolactone (PCL) microspheres.

Audiometr pro méfici aparaturu pro komplexni vySetreni sluchu a mé¥ici aparatura pro komplexni vysetreni sluchu obsahujici tento audiometr / Audiometer for measurement
setup for complex examination of hearing and measurement setup for complex examination of hearing containing this audiometer

Bures Z.
Uzitny vzor zapsan pod cislem / Utility model number: 32083

Predlozené technické feseni predstavuje audiometr pro aparaturu pro méreni sluchu,
ktery umoznuje provadét vic audiometrickych testl a s vy3ssi presnosti, nez dovoluji
soucasné audiometry. Audiometr v maximalni mife vyuZiva standardizovanych
protokoll a kvalitnich dostupnych komponent, ale zaroven neni zavisly na konkrétnim
programovém vybaveni, ¢imz se zvySuje dostupnost a rozsifuji se moznosti aplikace,
a to pfi snizenych nakladech na audiometrickd vysetfeni. Soucasti feseni je téz
poskytnout mérici aparaturu pro komplexni méreni sluchu obsahuijici tento audiometr.
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The presented technical solution introduces an audiometer for an auditory examination
apparatus, which allows to perform more auditory tests with a higher precision than
standard audiometers. The audiometer utilizes standardized protocols and high-quality
available components, yet at the same time it is not dependent on any concrete
software equipment, which makes the system more affordable and extends the range
of possible applications at lower costs. The solution also presents the measurement
setup for complex auditory examination containing this audiometer.



Prostfedek obsahujici kmenové bunky k [éceni zanétlivych onemocnéni, posttraumatickych reakci a degenerativnich onemocnéni /
A preparation containing stem cells for treatment of inflammatory diseases, post-traumatic reactions and degenerative diseases

Cejkova J., Sykova E., Cejka C., Forostyak S.
Uzitny vzor zapsan pod cislem / Utility model number: 30239

Technické feSeni se tykad prostredku, ktery obsahuje kmenové bunky, k léCeni The invention relates to a composition comprising stem cells, for the treatment
zanétlivych onemocnéni, k léceni post-traumatické zanétlivé reakce po poskozeni  of inflammatory diseases, for the treatment of post-traumatic inflammatory response
nebo Urazu, a také k Iéceni degenerativnich onemocnéni. after injury or injury, as well as for the treatment of degenerative diseases.

Prostfedek pro uchovani, transport a aplikaci kmenovych bunék / A device for preservation, transportation and application of stem cells

Petrenko Y., Sykova E., Cejkova J., Vackova I., Groh T.
Patent, uzitny vzor zapsan pod cislem / Patent, Utility model number: 306800, 30270

Prostfedek pro uchovani, transport a aplikaci kmenovych bunék je zaloZen na uziti  The device for preservation, transportation and application of stem cells based on the
pufrované trehaldzy, ktera chrani kmenové bunky pred ztratou jejich Zivotnosti béhem  buffered trehalose, protecting stem cells against the loss of their viability during
skladovani. storage.

Pripravek k Ié¢eni zanétlivych a degenerativnich onemocnéni oka a o¢ni kapky adjustované ve vialkach /
A preparation for the treatment of inflammatory and degenerative eye diseases and eye drops adjusted in vials

Cejkova J., Cejka C., Vackova I., Kubinova S.
Uzitny vzor zapsan pod cislem / Utility model number: 31773

Technické fesSeni se tykd lécebného pripravku, konkrétnéji roztoku obsahujiciho The technical solution relates to a therapeutic composition, more particularly
molekularni vodik H2, se zvySenym antioxida¢nim Ucinkem, uréeného k IéCeni to a solution containing the molecular hydrogen H2, with an increased antioxidant
zanétlivych a degenerativnich onemocnéni 1éceni oka, zejména se pak tykd ocnich effect, for the treatment of inflammatory and degenerative diseases of the treatment
kapek z tohoto pripravku baleného ve vialkach. of the eye, in particular for eye drops from this medical device in vials.
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Variabilni kit pro kultivaci bunécnych struktur v kultiva¢nich destickach / A variable kit for cultivation of cell structures in cultivation plates

Amler E., Sovkova V., Dankova J., Filova E., Plencner M., Rampichové M., Luk&sova V., Mickova A., Vocetkova K.

Uzitny vzor zapsan pod Cislem / Utility model number: 30686

Technické feseni se tykéa variabilniho kitu pro pfimé pouziti v kultivacnich destickach
pfipraveného na bazi polykaprolaktonovych (PCL) nanovlaken rlzného priméru
s jednoduchou naslednou moznosti dodani lipozomalniho systému s postupné
se uvolnujicimi stimulacnimi latkami urcenymi pro fizenou kultivaci a/nebo diferenciaci
bunék.

Technical solving refers to variable kit for direct use in culture plates. The preparation
is based on polycaproactone (PCL) nanofibers of different diameter with simple
subsequent delivery of liposomal system with drug delivery of bioactive substances
for controlled cell culture or differentiation.

Zarizeni k detekci koncentrace castic, zvlasté nanocastic / The instrument for detection particles, especially nanoparticles

Topinka J., Vojtisek M., Pechout M.
UzZitny vzor zapsan pod cislem / Utility model number: 32414

Jednoduché zarizeni ke zjistovani koncentrace c¢astic, zvlasté nanocastic v pracovnim
prostredi

Simple instrumentation to measure the concentration of particles particularly
nanoparticles in occupational exposures.

Zdroj nizkoteplotniho plazmatu, zejména pro generaci plazmatu pfi vyuziti v medicinskych bioaplikacich /
A low-temperature plasma source, especially for plasma generation when used in medical bio-applications

Churpita O., Dejneka A., Kubinova S.
Uzitny vzor zapsan pod Cislem / Utility model number: 31034

Technické reseni umoznuje vyuziti nizkoteplotniho atmosférického zdroje plazmatu
pro radu procedur ve zdravotnictvi, kde je aplikaci tohoto plazmatu dosazeno efektu
hojeni. Zarizeni je vhodné predevsim k Uprave povrchd zivé tkané pro réizné medicinské
aplikace, jako je dezinfekce, hojeni ran, dermatologie, stomatologie a kosmetika, pricemz
nehrozi nebezpeci poskozeni tkané z divodu mozné interakce vysokého elektrického
stridavého napéti.
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The technical solution allows the use of a low-temperature atmospheric plasma source
for a number of procedures in the health care sector, where by application of this
plasma is achieved the healing effect. The device is particularly suited for the treatment
of living tissue surfaces for various medical applications such as disinfection, wound
healing, dermatology, dentistry and cosmetics, without the risk of tissue damage due
to the possible interaction of high electrical AC voltage.



Ucast zaméstnanc(l pracoviété na vysokoskolském vzdélavani

Pracovnici UEM se v letech 2017-2018 podileli na vysokoskolském vzdélavani v ramci
studijnich program péti vysokych skol (Universita Karlova, Vysokd skola chemicko-
-technologicka, Ceské vysoké uceni technické, Technicka universita v Liberci, Viysoka
Skola polytechnickd) formou prednasek, cviceni, vedeni studentskych praci a vydavani
ucebnich textd, a to ve 30 predmétech pregradudiniho vzdélavani a 16 predmétech
doktorskych studijnich programu.

Neurobiologie sluchu / Neurobiology of Hearing

1.-2.6.2017 & 11.-12. 6. 2018, Prague

Prednasky a praktické demonstrace metod pouzivanych pfi vyzkumu sluchu. /
Lectures and practical demonstrations of the methods used in hearing research.
Pocet Ucastnikd / Number of Participants: 30

Vedeni stfedoskolské odborné prace v projektu “Oteviend véda” /
Leading secondary school professional paper in the project “Open Science”

Gymnazium a obchodni akademie Pelhfimov, Gymnazium Jana Keplera, Arcibiskupské
Gymnéazium (2017)

Vedeni odbornych praci tfi stfedoskolskych studentd na UEM AV CR (2018) /
Leading professional papers of three secondary school students at the IEM (2018)

1. misto / 1*t place - Hana Bernhardova (lektor Mgr. Jan Kriska)

Prace v celostatni komisi pro obor medicina /
Work in a national commission for medicine

SOC Slovanské gymnazium v Olomouci, doc. RNDr. Eva Kmonickova, CSc. (¢lenka ko-
mise / Work in a national commission for medicine).

Vzdélavaci ¢innost / Teaching

IEM employee participation in university education

In 2017-2018, IEM employees participated in university education programs at 5
universities (Charles University, University of Chemical Technology, Czech Technical
University, Technical University of Liberec, College of Polytechnics Jihlava). The
participation is in the form of lectures, seminars, conducting student work and
publishing teaching texts in 30 subjects of undergraduate education and 16 subjects
of doctoral study programs.

Vzdélavaci kurzy / Practical Courses

Letni Skola - Nanomateridly a Zivotni prostredi /
Summer School - Nanomaterials and the Environment

27.-29.8. 2018, Prague

Ucastnici kurzu (studenti vysokych $kol) méli moznost se seznamit s nanomaterialy
a nanotechnologiemi z nejriznéjsich pohledt: od vyzkumu a vyvoje pres mozné apli-
kace az po jejich bezpecnost ¢i potencidlni rizika pro Zivotni prostredi a lidské zdravi.
Program letni skoly zahrnul jak odborné prednasky, tak prakticka cviceni, diskusni fo-
rum pak studentim nabidlo prostor k prfimym rozhovorim s védeckymi pracovniky. /

Course participants (university students) had the opportunity to get acquainted with
nanomaterials and nanotechnologies from a variety of perspectives: from research and
development through application to the safety and potential risks to the environment
and human health. The summer school program included both professional lectures
and practical exercises, and the discussion forum offered students the opportunity
to talk directly to scientists.

Pocet Ucastnikd / Number of Participants: 20
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Vzdélavani verejnosti / Public Education

o Tyden mozku / Brain Awareness Week (str. / page 69) (2017, 2018) « Konference Kvalita ovzdusi v CR (2017) / Conference Air Quality in the Czech
 Veletrh védy / Science Fair (str. / page 70) (2017, 2018) Republic (2017)
» Den otevrenych dvefi / Open Doors Day (str. / page 72) (2017, 2018) o Znecisténi ovzdusi - dasledky pro zdravi nasi populace (2017) /
Air pollution consequences for the health of our population (2017)
« Odborny pracovni seminaf Komise pro Zivotni prostfedi AV CR (2017) / » Konference a setkani obc¢ant “Kamiony do mésta nepatri” (2017) /
Professional Workshop of Commission for the Environment of the Czech Academy Citizens’ conference and meeting “Trucks don't belong in the city” (2017)
of Sciences (2017) » Beseda “Negativni Uc¢inky dopravy” / Discussion “Negative Effects of Transport”

» Konference Clean Heat - Emise znecistujicich latek z lokalnich topenist a moznosti Odborna konference Ekologie (2018) / Ekologie Conference (2018)
jejich omezeni (2017) / Clean Heat Conference - Emissions of pollutants from local e Letni Skola Multifunctional Nanocomposites and Nanomaterials (2018) /

fireplaces and possibilities for reducing them (2017) Summer School Multifunctional Nanocomposites and Nanomaterials (2018)
« Tiskové konference Nové poznatky o vlivu ovzdusi na zdravi (2017) / Press o Mezinarodnf letni skola EHS Management Safety & Security (2018) /
Conference New Knowledge on Air Impact on Health (2017) International Summer School EHS Management Safety & Security (2018)
e Energetika v Sirsich souvislostech (2017) / Workshop Energy Industry in a Broader e Podzimni $kola na FEL CVUT (2018) / Autumn School at FEE CTU (2018)
Context (2017) o Cyklus Védecké ctvrtky (2018) / Scientific Thursdays Cycle (2018)

Fx -
K !
- . | ?h_l

ey — . \\:":i' -




Tyden mozku / Brain Awareness Week

Tyden mozku je jedinecny cyklus prednasek o nejnovéjsich objevech a trendech ve vyzkumu mozku a neurovédach, ktery kazdoro¢né porada Akademie véd Ceské republiky.
Akce je soucasti tzv. Brain Awareness Week (BAW) - celosvétové kampané za zvyseni povédomi verejnosti o Uspésich a prinosech vyzkumu mozku. Tradici Tydne mozku v Ceské
republice inicioval a zalozil ¢esky neurovédec profesor Josef Syka v roce 1998.

. Beéhem Tydne mozku s prednaskami vystupuiji pfedni cesti odbornici v oboru teoretickych i klinickych neuro-
T ved. Prednasky jsou urceny pro Sirokou verejnost, predevsim pro studenty stfednich Skol. Pripraven je i zaji-
mavy doprovodny program.

Poradani této akce v Evropé koordinuje The European Dana Alliance for the Brain (EDAB) a na americkém
kontinenté Dana Alliance for Brain Initiatives.

Na Tydnu mozku v letech 2017 a 2018 prednaseli z Ustavu experimentalni mediciny AV CR prof. MUDr.
Josef Syka, DrSc., Mgr. Ondrej Novak, Ing. Miroslava Andérové, CSc. a Mgr. Jana Tureckové, Ph.D.

|
FESTIVAL O NEJNOVEJSICH OBJEVECH A TRENDECH VE 'u'\"ZKLIL!l.I MOZKU A NEUROVEDACH

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

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

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

¢ s At the Brain Awareness Weeks in 2017 and 2018, Prof. Josef Syka, M.D., DSc., Ondrej Novak, MSc., Miroslava
?ﬁ“ Andérova, Ph.D. and Jana Tureckova, Ph.D. from the Institute of Experimental Medicine made presentations.
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Veletrh védy

Na vystavisti v prazskych Letianech se v ramci Veletrhu védy navitévnici seznamili s praci védc(i z Ustavu vl—'_ )L__”E

experimentalni mediciny AV CR.

S
Predstaven byl jedine¢ny rozkladdaci exponat mozku, ktery umozniuje prostfednictvim jednotlivych rez’ od- \ —

halit jeho fungovani a skladbu. Soucasti expozice o mozku byly rovnéz pristroje na méreni sluchu a ukazky
toho, jak sluch starne a ¢im je tento proces zptsoben. Cetné dotazy sméfovaly také k pricinam vzniku
neurodegenerativnich onemocnéni mozku jako je obavana Alzheimerova ¢i Parkinsonova choroba, roz-
trousena sklerdza, amyotroficka lateralni skleréza ¢i demence. Pritomni védci nestacili odpovidat na dotazy
predevsim z fad studentt a ucitel(l stfednich skol z celé republiky.

Pozornost byla zamérena také na vysledky Oddéleni genetické toxikologie a nanotoxikologie, které
se v Ustavu dlouhodobé zabyvéa viivem Zivotniho prostredi na clovéka a jeho zdravotni stav. Védci pri-
pravili ukazky filtrl obsahujicich jednodenni odfiltrované céastice ze vzduchu napft. v Ostrave a dalsich
méstech. Probihaly ukazky personalnich monitort na méreni personalni expozice jednotlivct, tedy jakému
znecisténi ovzdusi jsou jednotlivci vystaveni a opét ukdzky exponovanych filtr(i z rdznych ¢asti republiky.
Vysvétlovana byla problematika znecisténi ovzdusi v Ceské republice a vliv na lidské zdravi. K vidéni byly
prichystany bunécné kultury, na kterych se studuje vliv skodlivin ze znecisténého ovzdusi na lidské bunky.
Ukazky poskozeni genl, mikrojadra, komety, bunky s nanocasticemi. Vse mohli navstévnici shlédnout pod
mikroskopem ¢i na nazorné prezentaci. Pro deti byly pripraveny kvizy tykajici se bunécné biologie a od-
borné ¢i naucné podklady pro osvétu téchto témat. Po zdarném vyreseni kvizu si déti odnasely z expozice
svou vlastni bunku. Dale byla predstavena izolace DNA, kterd se provadéla z ovoce ¢i ze slin navstévnik.
Navstevnici si mohli izolaci sami vyzkouset a domu si odnést svoji vlastni vyizolovanou DNA.

Déle bylo mozno shlédnout a vyzkouset nizkoteplotni plazma a dozvédét se o moznostech vyuziti v me-
diciné. Navstévnici mohli na viastni kiiZi vyzkouset, jak se toto plazma pouzivé a zkusit hojivou silu na své
vlastni kizi.

Pomoci fluorescencni mikroskopie byly zobrazovany bunécné kultury a tkanové rezy. Predstavena byla

problematika rakoviny tlustého stfeva a konec¢nikd a také dalSich nador( traviciho traktu. Vysvétlovany K

byly rizika vzniku nador( a podily genetické slozky. K ndzornym ukazkam slouzily modely tlustého streva
a jednotliva stadia vzniku nadord. Také si navstévnici mohli vyzkouset zaklady laboratorni prace, ktera patfi
k diagnostice nadorovych onemocnéni.

Ustav experimentalni mediciny AV CR je centrem zakladniho biomedicinského vyzkumu a je také nositelem
statutu Centra excelence EU-MEDIPRA. Kromé zminénych neurovéd a vlivu zivotniho prostredi na zdravi

se zabyva vyzkumem regenerativni mediciny, farmakologii, teratologii (védni disciplina studujici priciny
a mechanizmy vzniku vyvojovych vad), nddord predevsim tlustého streva a tkanového inzenyrstvi. Vyzkum
je orientovan na zavedeni vysledkd do praxe.
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Science Fair

At the Exhibition Center in Prague - Letnany, visitors were introduced to the work of scientists from the
Institute of Experimental Medicine of the Czech Academy of Sciences as part of the Science Fair.

A unique folding brain exhibit was introduced, which allows the revelation of its functioning and composition
| through individual cuts. The brain exposure also included hearing instruments and demonstrations of how
hearing is aging and how it is caused. Numerous questions also addressed the causes of neurodegenerative
.| brain diseases such as the dreaded Alzheimer’s or Parkinson'’s disease, multiple sclerosis, amyotrophic lateral
sclerosis and dementia. The scientists present were almost not able to answer so many questions, mainly from
high school students and teachers from all over the country.

Attention was also paid to the results of the Department of Genetic Toxicology and Nanotoxicology, which
have long been involved in the impact of the environment on humans and their health. Scientists prepared
samples of filters containing one-day filtered particles from the air, eg in Ostrava and other cities. There were
examples of personal monitors to measure personal exposures of individuals, i.e. how much air pollution are
the individuals exposed to, and again samples of exposed filters from various parts of the country. The issue of
air pollution in the Czech Republic and its impact on human health was explained. Cell cultures were prepared
to study the effects of pollutants from polluted air on human cells. There were demonstrations of gene
damage, micronuclei, comets, and cells with nanoparticles. Visitors could see everything under a microscope
or during a graphic presentation. Quizzes about cell biology and professional or educational materials for
these topics were prepared for children. After the successful quiz, the children took their own cell from the
exhibition. In addition, the isolation of DNA from fruits or the saliva of the visitors was introduced. Visitors
could try the isolation themselves and take home their own isolated DNA.

Furthermore, it was possible to see and test low-temperature plasma and learn about the possibilities of its
use in medicine. Visitors could see for themselves how this plasma is used and try its healing power on their
skin.

Cell cultures and tissue sections were displayed using fluorescence microscopy. The issue of colon and rectal
cancer as well as other gastrointestinal tumors was introduced. The risks of tumor formation and genetic
component proportions on tumors were explained. Models of colon and individual stages of tumor formation
were used as illustrative examples. Also, visitors could try the basics of laboratory work, which form a part of
the cancer diagnosis.

The Institute of Experimental Medicine is the centre of basic biomedical research and is also the bearer
of the EU-MEDIPRA Centre of Excellence status. In addition to the above mentioned neurosciences and
environmental impact on health, the institute is engaged in research of regenerative medicine, pharmacology,
teratology (a discipline studying the causes and mechanisms of developmental defects), tumors of the large
intestine and tissue engineering. The research is focused on putting results into practice.
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Den otevrenych dveri / Open Doors Day

V rdmci Tydne védy a techniky, nejvétsi popularné nauc¢na akce svého druhu v CR,
kterd predstavuje vysledky prace ceskych védeckych elit, pofada kazdoroc¢né Ustav
experimentalni mediciny AV CR Den otevienych dveri. Na této akci interaktivni formou
predstavuje svdj vyzkum, ndvstévnici se mohou setkat s védeckymi pracovniky, maji
moznost shlédnout mikroskopické vybaveni a dozvédét se o principech a mechanis-
mech vedoucich k réznym onemocnénim.
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Within the Week of Science and Technology, the largest popular science event of its
kind in the Czech Republic, which presents the results of the work of Czech scientific
elites, the Institute of Experimental Medicine annually organizes an Open Doors Day.
At this event, the Institute presents its research in an interactive way, where visitors
can meet scientists, have the opportunity to see microscopic equipment and learn
about the principles and mechanisms leading to various diseases.




Mimopracovni aktivity / Out of Work Activities

< Predvanocni setkani v roce 2018 / Pre Christmas meeting in 2018

Turnaj bowlingu / Bowling tournament |,
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