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OPEN HOUSE AT
THE INSTITUTE OF MOLECULAR
GENETICS OF THE CZECH
ACADEMY OF SCIENCES

LAB TOURS, DEMONSTRATIONS OF ‘
EXPERIMENTS IN THE FIELDS OF

MOLECULAR GENETICS,

IMMUNOLOGY, CELL BIOLOGY,

VIROLOGY, POSTER VIEWING, AND

DISCUSSIONS ON SELECTED TOPICS.

REGISTRATION IS REQUIRED FOR

THE PROGRAM! ‘

Venue:

Building F a V, Videnska 1083, 142 20 Praha 4-Krc
Campus BIOCEV, building CCP, Primyslova 595, 252
o0 Vestec

Date and time: 14.11. 2023 from 9:00 to 16:00 h.
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Technical details:
RNDr. Petr Draber, DrSc.,
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UVOD REDITELE / DIRECTOR’S INTRODUCTION

Ustav molekularni genetiky [UMG) pFispiva svou aktivitou k poznani principt fungovani bunék, tkani a organt
na molekularni drovni. Motto ustavu je ,,0d gend k funkci”. Cilem je objevit néco nového, nezndamého a
optimalné i prakticky vyuzitelného, napf. pro Ié€bu nemoci. Vysledky naseho vyzkumu jsou prezentovany v
prestiznich mezinarodnich Casopisech, patentech a v ramci vyuky na Skolach. Spolupracujeme s jinymi
vedeckymi pracovisti svéta, s komerénim sektorem a napomahame vzniku novych spin-off firem realizujicich
nami ziskané poznatky.

Hybatelem novych ohjevd byvaji nové metodické pfistupy. Finantné naro¢né metody jsou soustiedény do
servisnich utvar( a tii velkych narodnich infrastruktur zajistujicich servisni zazemi pro genové manipulace
(CCP), zohrazovaci techniky [Czech-Biolmaging] a robotické systemy pro vyhledavani novych farmakologicky
vyznamnych latek (CZ-OPENSCREEN]. Velkou ulohu v biologickem badani hraje biocinformatika a nove se zacina
uplathovat i umeéla inteligence. Ddllezité je i zazemi pro pracovniky Ustavu ve formé vlastni Skolky, jidelny a
spartavnich, odpocinkovych i spolecenskych aktivit.

The Institute of Molecular Genetics [IMG] contributes by its activities to understanding the principles of
functioning of cells, tissues and organs at the molecular level. The motto of the Institute is "From genes to
function." The aim is to discover something new, unknown and optimally applicable in practice, e.g., to treat
diseases. The results of our research are presented in prestigious international journals, patents and in the
context of teaching in schools. We collaborate with other research institutes worldwide, with the commercial
sphere, and help establish new spin-off companies implementing our findings.

New methodological approaches are the driving force behind discoveries. Financially demanding methods are
concentrated in our core facilities and three large national infrastructures providing equipment and services
for gene manipulation [CCP), imaging techniques [Czech-Biolmaging] and robotic systems for searching new
pharmacologically relevant substances [CZ-OPENSCREEN]. Bioinformatics plays a major role in biological
research, and artificial intelligence is beginning to find its application. Facilities for the Institute staff in the
form of our kindergarten, canteen and sports, recreational and social activities are also important.

REGISTRACE

Petr Draber

Vedouci Laboratofe signalni transdukce

a teditel UMG AV CR, v. v. i. V rdmci své
vyzkumne prace se zahyva
molekularnimi  mechanismy aktivace
Zirnych buneék, dalezitych v alergiich.
Zamefuje se hlavné na ulohu molekul
plasmatické  membrany v tomto
procesu.

Head of the Laboratory of Signal
Transduction and Director of the
Institute. His research focuses on the
molecular mechanisms of mast cell
activation important in allergies. He
mainly focuses on the role of plasma
membrane molecules in this process.
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I. MECHANOBIOLOGIE VE ZDRAVI
| NEMOCI

Mechanohiologie, nové vznikajici védni obor na pomezi
biologie, inzenyrstvi, chemie a fyziky, se zahyva studiem
mechanizm(, kterymi fyzikalni sily a zmény mechanickych
vlastnosti bunek a tkani pfispivaji k chovani Zivych systémd.
Na bunééné urovni se mechanohiologie zaméfuje primarne
na mechanotransdukci - pfeménu mechanickych stimuld
na biochemicke signaly mechanosignalizacnich drah. To
umoznuje bunkam vnimat sily, jez na né plsohi, a reagovat
na né. M0Ze se jednat o adaptaci na mechanicky stres
(napfiklad epitely) nebo reakci na tuhost mezibunécné
hmoty (napfiklad migrujici nadorove bunky].

Pfednaska je zameéfena na mechanohiologické principy
organizace bunék a tkani a pfiklady mechanchiclogickych
aspektd modelovych onemocnéni. Studenty sezndmime s
hlavnimi metodami pouzivanymi v mechanobiologii, jako
jsou mikroskapie trakénich sil, mikroskopie atomarnich sil,
vnitrobunécne tenzni sensory nebo magnetogenetika.

PREDNASEJICi - MARTIN GREGOR

Vystudoval biologii na Prirodovedecke fakulté UK v Praze.
Postdoktarskou staz absaolvoval u Prof. Gerharda Wicheho
na Univerzité ve Vidni. Od roku 2015 vede vyzkumnou
védeckou skupinu integrativni hiologie v UMG AV CR, v. v. i.
Ve svém vyzkumu se zabyva mechanabiologii epiteld.

@ f www.img.cas.cz

PREDNASKA
LECTURE

LABORATOR INTEGRATIVNI BIOLOGIE

LABORATORY OF INTEGRATIVE BIOLOGY

|. MECHANOBIOLOGY IN HEALTH
AND DISEASE

Mechanobiology, an emerging discipline at the interface of
biology, engineering, chemistry and physics, studies the
mechanisms by which physical forces and changes in the
mechanical properties of cells and tissues contribute to the
behaviour of living systems. At the cellular level,
mechanobiology focuses primarily on mechanotransduction
- conversion of mechanical stimuli into biochemical signals
by mechanosignalling pathways. This allows cells to
perceive and respond to the forces acting on them. This
may he an adaptation to mechanical stress (e.g., epithelia)
or a response to extracellular matrix stiffness (e.g.
migrating tumour cells].

The lecture focuses on mechanobiological principles of cell
and tissue organization and examples of mechanaobiological
aspects of model diseases. Students will be introduced to
the key methods used in mechanobiology such as traction
force microscopy, atomic force microscopy, intracellular
tension sensors and magnetogenetics.

SPEAKER - MARTIN GREGOR

He studied biology at the Faculty of Science, Charles
University in Prague. He completed his postdoctoral
fellowship with Prof. Gerhard Wiche at the University of
Vienna. Since 2015, he has been leading the research group
of Integrative biology at IMG. His research focuses on
mechanohiology of epithelia...

REGISTRACE
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11. KMENOVE BUNKY, KREV
A INFEKCE

Hematopoetické kmenové bunky jsou vzacnym typem bunek,
ktere se nachazeji v kostni dfeni, a jsou zodpovedné za tvorbu
vsech krevnich bunék v naSem organismu. V nasi laboratofi
zkoumame, jak se hematopoetické kmenoveé bunky chovaji pfi
infekci a jak pFispivaji k vytvareni imunitni odpovédi.

PREDNASEJICi - MERITXELL ALBERICH JORDA

Vystudovala biologii na univerzité v Barcelong [Spanélsko) a na
doktorandské studium se pfesunula do nizozemského
Rotterdamu. Po Uspésné obhajobe doktorské prace presla na
Harvardovu univerzitu (Boston, USA), kde absaolvovala
postdoktarskeé studium. V roce 2012 se prestéhovala do Prahy
a zahgjila Cinnost své vyzkumné laboratofe zamerené na
hematologii a onkologii.

PREDNASEJICi - KAROLINA VANICKOVA

Vystudovala magisterské  studium imunologie na
Prirodovedeckeé fakulté a ve stejném ohboru pokracuje i v
doktorském studiu. Od magisterského studia pracuje na UMG,
kde pod vedenim Meritxell Alberich Jorda zkouma
hematopoetické kmenove bunky

a jejich roli behem zanétu.

® O f
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PREDNASKA
LECTURE

LABORATOR HEMATOONKOLOGIE

LABORATORY OF HAEMATOONCOLOGY

Il. STEM CELLS, BLOOD
AND INFECTIONS

Hematopoietic stem cells are a rare cell type that resides in
the bone marrow. These cells are responsible for the
production of blood cells in our arganism, including leukocytes
and red blood cells. In our lah, we investigate how
hematopoietic stem cells behave when we get an infection,
and define how they contribute to build up an immune
response and fight infections.

SPEAKER - MERITXELL ALBERICH JORDA

She studied biaology at the University of Barcelona (Spain] and
moved for her PhD studies to Rotterdam, The Netherlands.
Upon successfully defending her PhD thesis, she relocated to
Harvard University [Boston, USA], where she performed her
postdoctoral training. In 2012, she moved to Prague and
initiated her research lab focus on haemataology and oncology.

SPEAKER - KAROLINA VANICKOVA

She completed her Master's degree in Immunology at the
Faculty of Science, and is now pursuing PhD in the same field.
She has been warking at IMG since her Master's degree,
researching the role of hematopoietic stem cells during
inflammation under the supervision of Meritxell Alberich Jarda.

REGISTRACE
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11l. POUZITi EXPANZNi MIKROSKOPIE
KE STUDIU BUNECNE ARCHITEKTURY

Zajemce uvedeme do problematiky expanzni mikroskopie,
nové metody zalozené na fyzické expanzi vzorkd, jiz lze
vyuzivat ke studiu bunécnych organel a struktur pfi vysokém
rozlisen.

Na pfikladech ukazeme, jak nam expanzni mikroskopie
napomaha urcit lokalizaci protein( v savtich bunkach a také
cytoskeletalni  struktury lidskych parazitl, jako napf.
Trypanosoma brucei, parazita vyvolavajiciho africkou spavou
nemoc.

PREDNASEJICi - VLADIMIR VARGA

Je vedoucim Laboratofe bunécné motility, ktera se zabyva
zejmeéna studiem hicik( a fasinek, organel zasadnich pro
pohyh, signalizaci a vnimani eukaryotnich bunék.

@ f www.img.cas.cz

PREDNASKA
LECTURE

LABORATOR BUNECNE MOTILITY
LABORATORY OF CELL MOTILITY

I11. USING EXPANSION MICROSCOPY
TO STUDY CELL ARCHITECTURE

We will give an introduction to Expansion Microscopy, a novel
method which is based on physical expansion of a sample
and can be used to study cellular organelles and structures
at a high resolution.

Examples will be presented of how Expansion Microscopy is
helping us to understand protein localization in mammalian
cells as well as cytoskeletal structures of human parasites,
such as Trypanosoma brucei, the causative agent of African
sleeping sickness

SPEAKER - VLADIMIR VARGA

He is the Head of the Labaratary of Cell Motility, which maostly
focuses an flagella and cilia, organelles essential for motility,
signalling and sensing of eukaryatic cells.

REGISTRACE



https://www.img.cas.cz/skupina/vladimir-varga/
https://www.img.cas.cz/skupina/vladimir-varga/
https://event.img.cas.cz/registration/openhouse2023/
https://www.img.cas.cz/group/vladimir-varga/

IV. BUNECNE DELENi VE ZDRAVI
A NEMOCI

Bunééne déleni je nezbytné pro Zivot organismd, ovéem
jeho poruchy jsou spojené s rozvojem fady onemocnéni. V
kratké prednaSce budou posluchagi seznameni se
zakladnimi principy bunécného deéleni ve zdravych a
nadoravych bunkach.

PREDNASEJICi - LIBOR MACUREK

Vystudoval vSeabecnou medicinu na 2. LF UK a doktorat z
bunétneé a vyvojové biologie ziskal na PFF UK v Praze. V
ramci postdoktoralniho pobytu pracoval tfi roky na Ustavu
experimentalni onkologie v Utrechtu. Od roku 2010 se na
UMG vénuje vyzkumu vyznamu poskozeni DNA pro rozvoj
nadorovych onemocnen.

® O f
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PREDNASKA
LECTURE

LABORATOR BIOLOGIE NADOROVE BUNKY

LABORATORY OF CANCER CELL BIOLOGY

IV. CELL DIVISION IN HEALTH
AND DISEASE

Cell division is essential for the life of organisms, but its
disturbances are associated with the development of many
diseases. In this short lecture, the audience will be introduced
to the basic principles of cell division in healthy and cancer
cells.

SPEAKER - LIBOR MACUREK

He graduated in general medicine at 2nd Faculty of Medicine
and received PhD in cell & developmental biology at Faculty of
Science, Charles University. He worked as postdoc at Institute
of Experimental Medicine in Utrecht. Since 2010, he
investigates the role of DNA damage in oncaogenesis at IMG

REGISTRACE
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I. HLEDANi JEHLY
V KUPCE SENA

Zajemcim bude vysvétlen princip vyhledavani potencialnich
novych 1ékd a  hioaktivnich  slou¢enin  pomaci
nejmoderngjsich technologii s vysokou propustnosti (tzv.
high-throughput screening). Hledani chemickych sloucenin,
kterée by svymi vlastnostmi prekonaly soucasna lécCiva,
predstavuje narocny ukol. Svym rozsahem a slozitosti jej Ize
pfirovnat ke hledani jehly v kupce sena a bez vyuziti
nejmoderngjSich technologii je v podstaté neuskutecnitelny.

Zajemclm predstavime technologické zazemi a myslenkové
postupy, kterée ve vyhledavani takovych sloucenin
vyuzivdame, a mimo jiné i nazorné predvedeme roboticka
zafizeni schopna zpracovat aZ stovky tisic vzork( za den.

PREDNASEJICi - VIKTOR SINICA

Vystudoval  biochemii a  hiofyzikalni  chemii na
Prirodovedecke fakulté, kde takeé ziskal doktorat z fyzikalni
chemie. V ramci bakalafské, diplomové a doktorandske
prace studoval strukturu a funkci TRPAL iontovych kanal(l.
Od roku 2021 pUsaobi jako postdoktorand a specialista na
obrazovou analyzu na UMG.

PREDNASEJICi - MARTIN POPR

Vystudoval klinickou a toxikalogickou analyzu na PfF UK a
doktorat z organické chemie ziskal taktéz na PFF UK v Praze.
Od roku 2014 pracuje na UMG v laboratofich CZ-
OPENSCEEN, kde se zabyvéd oblasti Compound
managementu, tzn. spravau knihoven chemickych sloucenin
a péci o laboratorni automatizaci.

@ f www.img.cas.cz

EXKURZE
EXCURSION

CZ-OPENSCREEN

|. LOOKING FOR A NEEDLE
IN A HAYSTACK

We will explain the principle of search for potential new
drugs and bioactive agents using cutting-edge high-
throughput technalogies (high-throughput screening). The
search for chemical compounds that by their properties
could surpass the existing drugs represents an exacting
task. By its extent and complexity, it could be compared to
looking for a needle in a haystack, and without using the
cutting-edge technologies, it is practically not feasible.

We will show the technological background and rationales
that we use in our search for such compounds and, amang
other, we will demonstrate the robotic instruments capable
of processing up to hundreds of thousand samples a day.

SPEAKER - VIKTOR SINICA

He graduated in biochemistry and hiophysical chemistry at
the Faculty of Science, where he also obtained a PhD in
physical chemistry. He studied the structure and function of
TRPA1 ion channels as part of his bachelor, master and PhD
theses. Since 2021, he has been a postdoctoral fellow and
image analysis specialist at IMG.

SPEAKER - MARTIN POPR

He studied clinical and toxicological analysis at the Faculty
of Science, Charles University, where he obtained his PhD in
organic chemistry. Since 2014, he is responsible for
Compound Management, i.e. management of chemical
compound libraries and of laboratory automation, at CZ-
OPENSCEEN at IMG.

REGISTRACE
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1l. ZOBRAZOVACi PRUTOKOVA CYTOMETRIE

Predstaveni metody zobrazovaci prltokové cytometrie na
pfistroji ImageStream®X Mk Il Imaging Flow Cytometer.

PREDNASEJICi - MATYAS SiMA

Vystudoval ~ molekularni  biologii a imunologii  na
Prirodovedeckeé fakulté Univerzity Karlovy a doktorat z
imunologie ziskal tamtéZ. Na Ustavu molekularni genetiky se
venoval genetickému ovlivnéni pribeéhu infekci. Od roku
2015 pracuje na témze ustavu v Servisni laboratofi
pritokave cytometrie.

® O f
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EXKURZE
EXCURSION

SERVISNi LABORATOR PRUTOKOVE CYTOMETRIE

FLOW CYTOMETRY FACILITY

Il. IMAGING FLOW
CYTOMETRY

Introduction of the imaging flow cytometry method using
the ImageStream®X Mk Il Imaging Flow Cytometer.

SPEAKER - MATYAS SiMA

He graduated in molecular biology and immunology at the
Faculty of Science of Charles University, where he also
received his PhD in immunology. At the Institute of
Molecular Genetics, he worked on genetic influence on the
caurse af infections. Since 2015, he has been working at the
Institute in the Flow Cytometry Core Facility.

REGISTRACE
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I1l. MOZEK POD MIKROSKOPEM

Zajemclm bude vysvetlen a demonstrovan postup pfipravy
histologickych preparatd z mysich mozk( za Gcelem studia
neurodegenerativnich onemocnéni. Zajemci si sami budou
moci na pfipraveném preparatu prohlédnout jednotlivé
struktury mysiho mozku.

PREDNASEJICi - KATERINA KREJCIKOVA

Vystudovala hiologii na Pfirodovedeckeé fakulté v Praze. Poté
se venavala studiu détskych leukémii ve FN Motol. Od roku
2008 pracuje na UMG. V roce 2016 pohyvala pracovng v UK
na Univerzité v Sussexu. Nyni plisobi v laboratofi zabyvajici
se studiem neurodegeneraci.

@ f www.img.cas.cz

EXKURZE
EXCURSION

LABORATOR DYNAMIKY GENOMU

LABORATORY OF GENOME DYNAMICS

I1l. THE BRAIN UNDER THE MICROSCOPE

We would like to introduce and demonstrate the procedure
for preparing histological samples fram mouse brains for
the study of neurodegenerative diseases. The visitors will be
able to see by themselves the individual structures of the
mouse brain in the prepared fixed samples.

SPEAKER - KATERINA KREJCGiKOVA

She graduated in biology at the Faculty of Science in Prague.
She then studied childhood leukaemia at the University
Hospital in Motal. Since 2008, she has been working at IMG.
In 2016, she spent an intership in UK at the University of
Sussex. Now, she is a member of the labaratory focused on
the study of neurodegeneration.
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IV. DOKAZEME PRECIST KNIHU ZIVOTA
(?)

Za nasi knihu Zivata mdze byt povaZovan lidsky genom. Jako
genom kazdého zivého organismu na Zemi ma lidsky genom
za sebou miliony let vyvoje. Parozumeéni jeho obsahu a
struktufe nam povi mnoho o historii, ktera formovala nasi
evoluci, a tedy i nas sameé. Tato historie a zaroven
informace, ktera nas definuje, musi byt v organismu
néjakym zplsohem zapsand. Zajemclm poskytneme
prehledny Gvod do principd sekvenovani nukleovych kyselin.

Seznami se jak s klasickou Sangerovou metodou, tak s
pokrocilymi technologiemi vysokokapacitniho sekvenovani.
V  pribéhu prezentace jim objasnime rozdily mezi
sekvenovanim genomu a analyzou genové exprese. Dale se
zamerime na popis biocinformatickych metod pouzivanych
pfi skladani genomd a identifikaci genovych zmeén, jez
vedou k zavaznym onemaocnénim.

PREDNASEJICI - MICHAL KOLAR

Vystudoval biofyziku na MFF UK a postgraduéline
statistickou a hiologickou fyziku na SISSA v italském Terstu.
Paoté pracaval na univerzité v Koliné nad Rynem a zamefril se
na bioinformatiku, kterou vyuziva i pfi svem pUlsobeni na
UMG. Studuje interakce uvnitt naddorového mikroprosted.
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EXKURZE
EXCURSION

LABORATOR GENOMIKY A BIOINFORMATIKY

LABORATORY OF GENOMICS AND BIOINFORMATICS

IV. CAN WE READ
THE BOOK OF LIFE (?)

The human genome can be considered as the book of our
lives. Like the genome of every living organism on Earth, the
human genome has undergone millions of years of
evolution. Understanding its content and structure can tell
us a lot about the history that shaped our evaolution, and
thus ourselves. This history and the information that defines
us must be somehow encoded in our arganism. To our
visitors, we will provide a comprehensive explanation of the
principles of nucleic acid sequencing.

They will gain familiarity with both the classical Sanger
method and the advanced high-throughput sequencing
technologies. Throughout the presentation, we will elucidate
the distinctions between genome sequencing and gene
expression analyses. Furthermore, we will delve into the
description of bioinformatic methods emplayed in genome
assemhbly and identification of gene alterations that
cantribute to severe diseases.

SPEAKER - MICHAL KOLAR

He obtained his degree in biophysics at the Faculty of
Mathematics and Physics, Charles University, and doctorate
in statistical and hiclogical physics at SISSA in Trieste, Italy.
During his postdoc at the University of Cologne, he focused
on bioinformatics, which he also uses in his wark at IMG. He
studies interactions within the tumour microenvironment
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V. MAGNETOGENETIKA
K DALKOVEMU OVLADANI
BUNECNE AKTIVITY

Magnetogenetika je metoda hbunéténé modulace, kterd
vyuziva kombinaci magnetismu a genetickych technik k
fizeni aktivity jednotlivych bunék, a to i v zive tkani nebo
dokonce u valng Zijicich zvitat. Tato technika je srovnatelna
s optogenetikou, coz je manipulace chovani bunék pomoci
svetla.

V magnetogenetice se misto svetla pouziva magneticka
stimulace, coz umozfuje meéne invazivni, méne toxickou a
bezdratovou modulaci bunécné aktivity. S
magnetogenetikou Ize teéz lokalne ovlivhovat rozlozeni
molekul v bunce

s Uzasnym rozlisenim.

Exkurze bude pfimo na fluorescencnim konfokalnim
mikroskopu s rotujicim diskem demonstrovat, jak Ize
pomoci magnetogenetiky, magnet( a
superparamagnetickych nanocastic v realném case
kontrolovat lokalizaci/gradient zelenych a ¢&ervenych
fluorescenc¢nich proteind uvnitf Zivych nadorovych bunék.

PREDNASEJiCi - JAKUB GEMPERLE

Védecky pracovnik na UMG AV CR, v. v. i. vyuzivajici inovativni
techniky vcetné ,molekularnich ndZzek CRISPR", nanocastic a
magnetdl  [=magnetogenetika].  Absolvoval  doktaorske
studium na Bunéctné a Vyvojové biologii PFF, poté 3-letd
zkuSenost z Anglie, kde zkoumal interakce nadorovych
bunek se stromatem.

@ f www.img.cas.cz

EXKURZE
EXCURSION

LABORATOR INTEGRATIVNIi BIOLOGIE

LABORATORY OF INTEGRATIVE BIOLOGY

V. MAGNETOGENETICS
TO REMOTELY CONTROL
CELL ACTIVITY

Magnetogenetics is a method of cellular modulation that
uses a comhination of magnetism and genetic techniques
to control the activity of individual cells, even in living tissue
or in wild animals. This technique is comparahble to
optogenetics, which is the manipulation of cell behaviour
using light.

In magnetogenetics, magnetic stimulation is used instead
of light, allowing less invasive, less toxic and wireless
modulation of cellular activity. Magnetogenetics can also he
used to locally control the distribution of malecules in the
cell with high spatial and tempaoral resolution.

The excursion will demonstrate directly on living cancer
cells situated on a fluorescence confocal spinning disc
microscope how the localization/gradient of green and red
fluorescent proteins can be controlled in real time using
magnetogenetics, magnets and superparamagnetic
nanoparticles.

SPEAKER - JAKUB GEMPERLE

Researcher at IMG CZ using innovative state-of-the-art
technigues including "CRISPR  molecular  scissars”,
nanoparticles and magnets [=magnetogenetics]. He
completed his PhD studies at Charles University (Cell and
Dev Biol.) followed by a 3-year experience in UK studying
tumour-stroma interactions.

REGISTRACE
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Vi. MYSi MODEL PRO STUDIUM
KOLOREKTALNiHO KARCINOMU

V ramci kratkého teoretického Gvodu bude navstévnikim
predstavena anatomie stfeva, rizikove faktory vedouci k
rozvoji kolorektalniho karcinomu a mysi model pro studium
tohoto onemocneéni. Poté bude nasledovat prakticka cast,
kde se zajemci seznami s postupem pfi zpracovani tkané
pro tvarbu histologickych preparata.

PREDNASEJICIi - VITEZSLAV KRiZ

Vlystudoval obecnou hiclogii na Pfirodovédecke fakulte UK.
Doktorat z bunécne biologie ziskal na Uppsalske univerzite
ve Svédsku. Poté plsobil nékolik let na Masarykové
université. 0d roku 2012 se zabyva na UMG signalizaci Wnt u
rakoviny tlustého stieva.

PREDNASEJiCi - DUSAN HREKULAK

Vystudoval molekulérni biologii a biochemii arganismi a
nasledne ziskal doktorat z bunéc¢né hiologie na
Pfirodovedecke fakulté UK. Pracovni zkuSenaosti ziskaval na
Ustavu molekularni biotechnologie ve Vidni. Od roku 2012
zkoumd na UMG bunéénou signalizaci v nadorech stteva.

PREDNASEJICi - JAKUB ONHAJZER

Vystudoval maolekulérni biologii a biochemii organism( na
Prirodovedecke fakulté UK. Od roku 2020 se jako doktorand
na UMG zabyvé signalizaci Wnt u karcinomu tlustého stieva

@ f www.img.cas.cz

EXKURZE
EXCURSION

HISTOLOGICKA LABORATOR

HISTOLOGY LABORATORY

VI. CAN WE READ
THE BOOK OF LIFE (?)

In a short theoretical introduction, the anatomy of the
intestine, risk factors leading to colorectal cancer and a
mouse model for the study of this disease will be presented.
This will be followed by a practical part, where the visitars
will learn about the procedure of tissue processing for
histological preparations.

SPEAKER - VITEZSLAV KRiZ

He studied general biology at the Faculty of Science of
Charles University. He received his PhD in cell biology at the
Uppsala University, Sweden. After that, he worked for several
years at Masaryk University. Since 2012, he has been
dealing with Wnt signalling in colon cancer at IMG.

SPEAKER - DUSAN HRCKULAK

He graduated in molecular biology and biochemistry and then
received PhD in cell biology at the Faculty of Science of
Charles University. He gained work experience at the Institute
of Molecular Biotechnology in Vienna. Since 2012, he has
been studying cell signalling in colon cancer at IMG.

SPEAKER - JAKUB ONHAJZER

He graduated in molecular biology and biochemistry of
organisms at the Faculty of Science of Charles University.
Since 2020, he has been warking as a PhD student at IMG
on Wnt signalling in colon cancer.

REGISTRACE
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VIl. JAK BUNKY ETOU

Zajemci budou uvedeni do mikrosveta bunék a bude jim
vysvetleno, jak bunky uchovavaji a ctou informace. Dale
budou navstévnikim ukazany kratické filmy ,ze Zivota
bunek”.

PREDNASEJICi - DAVID STANEK

Vystudoval biochemii na Pfirodoveédecke fakulté a doktorat z
bunécneé hiologie ziskal na 1. LF UK v Praze. Poté pracoval na
Ustavu Maxe Plancka pro bunéénou biologii v Drézdanech.
Od roku 2007 zkouma na UMG metabolismus RNA.

@ f www.img.cas.cz

EXKURZE
EXCURSION

LABORATOR BIOLOGIE RNA

LABORATORY OF RNA BIOLOGY

VIl. HOW CELLS READ

The visitors will be introduced to the micro-world of cells
and explained how cells store and read infarmatian. Visitars
will also be shown short films "from the life of cells."

SPEAKER - DAVID STANEK

He graduated in biochemistry at the Faculty of Science and
received PhD in cell biology at the First Faculty of Medicine,
Charles University in Prague. He then worked at the Max
Planck Institute for Cell Biology in Dresden. Since 2007, he
has been studying RNA metabalism at IMG.
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VIIl. POZOROVANI ZIVE RYBICKY DANIO
PRUHOVANE POD FLUORESCENCNIM
MIKROSKOPEM

Zajemci si prohlédnou fluoresceneni vzorky na rdznych
mikroskopech. Budou si moci prohlédnout Zivou rybicku na
lightsheet mikroskopu umoziujicim zobrazovani optickych
fez(. Dale uvidi fez poupétem sedmikrasky a trojbarevné
zivocisne bunky, v nich budou moci naraz pozorovat jadra,
mitochondrie i bunétnou kostru. Zajemce také kratce
provedeme po Spickové mikroskopické facilité.

Vystudoval obecnou a aplikovanou hbiochemii na Vysokeé
skale chemicko-technologické v Praze. Po studiu pracoval v
Laboratofi reprodukéni biologie v Biotechnologickém Ustavu
AV CR a od roku 2021 pracuje na UMG v Servisni laboratofi
svetelné mikroskopie.

PREDNASEJICI - JAN VALECGKA

Vystudoval imunologii na Pfirodovédeckeé fakulté UK v Praze.
Ve studiu imunologie poté pokracoval na Centre
d'Immunologie Marseille-Luminy v Marseille. 0d roku 2020
pracuje v Servisni lahoratoti svételné mikroskopie na UMG
AV CR jako specialista na svételnou mikroskopii a analyzy
abrazu.
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EXKURZE
EXCURSION

SERVISNi LABORATOR SVETELNE MIKROSKOPIE

LIGHT MICROSCOPY FACILITY

VIil. OBSERVATION OF LIVE ZEBRAFISH
UNDER A FLUORESCENT MICROSCOPE

The visitars will view fluorescence samples on various
microscapes. They will abserve a living fish on a lightsheet
microscope capable of optical sectioning. They will then see
a cut through a daisy bud and three-colour animal cells,
where they will be able to observe nuclei, mitochondria and
cell skeleton simultaneously. We will also do a short tour of
our state-of-the-art micrascopy facility.

SPEAKER - JIRi GERNY

He studied general and applied hiochemistry at the
University of Chemistry and Technology in Prague. After his
studies, he worked in the Laboratory of Reproductive Biology
at the Institute of Biotechnaology of the Czech Academy of
Sciences and from 2021, he works at IMG in the Light
Microscopy Care Facility.

SPEAKER - JAN VALECKA

He graduated in immunology at the Faculty of Science,
Charles University in Prague. He continued his studies of
immunology at Centre d'Immunologie Marseille-Luminy in
Marseille. Since 2020, he works in the Light Microscopy core
facility at IMG as a specialist in light microscopy and image
analysis.
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IX. RETROVIRY A JEJICH VYUZITi PRI
PRENOSU GENU

Zajemcldm bude vysvétlen Zivotni cyklus retrovird a
zpUsohy, kterymi Ize retroviry vyuzit pro geneticke
modifikace bunék ¢&i genovou terapii. V kratké prednasce
bude téz predstavena funkce Syncytinu-1, lidského proteinu
retrovirového plvodu, ktery je produkovan v placenté.
Zajemcim bude nasledné prfedvedeno, co se stane s
lidskymi bunkami, které byly geneticky upraveny pro
produkci Syncytinu-1.

PREDNASEJICi - MARTIN TRAVNICEK

Vystudoval virologii na Pfirodovedecké fakulté Univerzity
Karlovy. V rdmci svého doktorského studia na UMG zkouma
funkci  lidskych proteind retrovirového pdvodu. Mimo
laborator se venuje takeé popularizaci molekularni biologie a
virologie mezi Ucastniky Biologické olympiady.

PREDNASEJICI - LENKA UNGROVA

Vystudovala genetiku volné Zijicich Zivocichd na Katedre
zoologie PrF UK a poté prestoupila na doktorsky program
Virologie. V rémci svého doktorského studia na UMG se
venuje charakterizaci antivirovych gend u ptakd. Mimo
laboratof se nadale vénuje ochrané pfirady, hlavné velkym
selmam v CR a SR.
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EXKURZE
EXCURSION

LABORATOR VIROVE A BUNECNE GENETIKY

LABORATORY OF VIRAL AND CELLULAR GENETICS

IX. RETROVIRUSES AND THEIR USE IN GENE
TRANSFER

We will explain the life cycle of retroviruses and how they
can be used as vectars for genetic modifications of cells, or
gene therapy. We will also talk about the function of
Syncytin-1, a human protein of retroviral origin, which is
produced in the placenta. We will demonstrate what
happens to human cells that have been genetically modified
to produce Syncytin-1.

SPEAKER - MARTIN TRAVNIGEK

He graduated in virology from the Faculty of Science at
Charles University. As a PhD student at IMG, he studies the
function of human proteins of retroviral arigin. Outside the
lab, he is also involved in popularizing molecular biology and
virology among participants of the Biology Olympiad.

SPEAKER - LENKA UNGROVA

She graduated in genetics of wild animals from the
Department of Zoology of the Faculty of Science at Charles
University. As a PhD student at IMG, she studies avian
antiviral genes. Outside the lab, she is still interested in
conservation hiology, especially large carnivores of Czechia
and Slovakia.

REGISTRACE
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X. SLEDOVANI VNITROBUNECNYCH
STRUKTUR POMOCi FLUORESCENCNI
MIKROSKOPIE

Bude vysvetlen princip, jak lze pomaoci fluorescencnich
znacek sledavat jednatlive struktury uvnitf savcich bunek. V
praktické ukazce pak budou zajemci ve fluorescenénim
mikroskopu pozorovat cytoskeletalni struktury oznacené
specifickymi protilatkami a fluorochromy. Dale bude
ukazano, jak Ize sledovat dynamiku cytoskeletu v zivych
bunkach s vyuzitim GFP-znacenych proteind.

PREDNASEJICIi - VADYM SULIMENKO

Vystudoval bunécnou hiclogii na Biologicke fakulté Kyjevske
univerzity Tarasa Sevtenka na Ukrajiné a doktorat z bunéené
biologie ziskal na Pfirodovedecke fakulte UK v Praze. Od roku
1997 zkoumé v UMG mechanizmy regulace cytoskeletu.

www.img.cas.cz
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EXKURZE
EXCURSION

LABORATOR BIOLOGIE CYTOSKELETU

LABORATORY OF BIOLOGY OF CYTOSKELETON

X. STUDY OF INTRACELLULAR STRUCTURES
USING FLUORESCENCE MICROSCOPY

We will explain the principle by which individual structures
inside mammalian cells can be monitored using fluorescent
labels. In a practical example, visitors will be able to observe
cytoskeletal structures labelled with specific antibodies and
fluorachromes. Further, we will show how the cytoskeletan
dynamics in live cells can be studied using GFP-labelled
proteins.

SPEAKER - VADYM SULIMENKO

He graduated in cell biology at the Biological Faculty of Kyiv
University of Taras Shevchenka, Ukraine, and received PhD
in cell biology at the Faculty of Science, Charles University in
Prague. Since 1997, he has been studying mechanisms of
cytoskeleton regulation at IMG.
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XI1. RYBY JAKO MODELOVY ORGANISMUS

Navstévnikim bude predstaven modelovy organismus -
Danio rerio nebali Zebrafish. Navstévnici se hlize seznami s
vyhodami pouzivani tohoto modelu a s problematikou jeho
chovu v laboratornich podminkach. Dale se budou maci
podivat  pomoci  fluorescenéniho  mikroskopu  na
fluoresceneni bunky cirkulujici v nasich transgennich a
mutagennich liniich ryb.

PREDNASEJICIi - MARTIN BLAZKA

Vystudoval biotechnologii a $lechténi zvitat na Ceské
zemedelske univerzité v Praze. 0d Cervna 2022 pracuje jako
védecky pracovnik v chovu Dania reria na UMG. Prednagel na
kurzu o navrhovani projektd pokusd a ochrane zvifat proti

tyrani.

@ f www.img.cas.cz

EXKURZE
EXCURSION

LABORATOR BUNECENE DIFERENCIACE

LABORATORY OF CELL DIFFERENTIATION

XI. FISH AS A MODEL ORGANISM

Visitors will be introduced to a model arganism - Danio rerio
or Zebrafish. Visitors will learn maore about the advantages of
using this model and the problems of its breeding in
laboratary conditions. Furthermore, they will be able to look
with a fluorescence microscope at the fluorescent cells
circulating in our transgenic and mutagenic fish lines.

SPEAKER - MARTIN BLAZKA

He studied hiotechnology and animal breeding at the Czech
University of Agriculture in Prague. Since June 2022, he has
been working as a researcher in Danio rerio breeding at IMG.
He lectured at a course on designing experimental projects
and protection of animals against cruelty.
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XIl. ELEKTRONOVA MIKROSKOPIE - OKNO DO
NANOSVETA

ZajemcUm bude vysvétlen princip prace elektronovych
mikroskopl a moZnaosti zobrazaovani v elektronech v riiznych
modech s ukézkou obrazkl/vysledkld. Budou predvedeny
transmisni a skenovaci elektronovy mikroskop a vysvétleny
specialni postupy prfipravy hiologickych vzork( pro
elektronovou mikroskapii.

PREDNASEJICIi - DOMINIK PINKAS

Vystudoval molekulérni  biologii a mikrobioclogii  na
Prirodovedecke fakulté UK v Praze. Od Roku 2017 pracuje v
Servisni lahoratoti elektronové mikroskopie na UMG.

PREDNASEJICI - ERIK VLEAK

Studium na Prirodovedecke fakulté Univerzity Komenskehao v
Bratislavé ukoncil ziskem magisterského titulu v oboru
Anatomie a fyziclogie rostlin. 0d roku 2018 pracuje na pozici
servisniho specialisty v Servisni laboratofi elektronove
mikroskopie na UMG.
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EXKURZE
EXCURSION

SERVISNi LABORATOR ELEKTRONOVE MIKROSKOPIE

ELECTRON MICROSCOPY FACILITY

XIl. ELECTRON MICROSCOPY - WINDOW TO
THE NANO-WORLD

We will explain to visitors the principle of electron
micrascope functioning and the passihilities of capturing
images in electrons in various modes, with demaonstration of
images/results. We will present transmission and scanning
electron microscopes and explain specific methods of
preparation of biological specimens for electron microscaopy.

SPEAKER - DOMINIK PINKAS

He graduated in molecular biology and microbiclogy at the
Faculty of Science, Charles University in Prague. Since 2017,
he works in the Electron Microscopy Core Facility at IMG.

SPEAKER - ERIK VLEAK

He received his Master's degree in Anatomy and Physiclogy
of Plants at the Faculty of Natural Sciences, Comenius
University in Bratislava. In 2018, he joined the team of
Electron Microscopy Core Facility, IMG, as a service
specialist.
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X111. LABORATOR SIGNALNi TRANSDUKGCE -
DNA VE VYZKUMNE PRAXI

K cemu bunkam slouzi DNA? Jak byl odhalen vztah DNA k
dedicnosti, jak vedci studovali DNA v minulosti a které
technologie pouzivaji dnes? Zajemci se dozvi o podstaté a
zakladnich zplsohech zkoumani DNA a vyzkouSi néstroje
molekularné genetického vyzkumu, vcetné prelomoveé
techniky, polymerazove fetézcove reakce [(PCR], za kterou
byla udélena Nobelova cena. Budou moci izolovat a
vizualizovat DNA z rostlinnych bunék a odnést si vzorek
izolovane DNA jako darek.

PREDNASEJICi - PAVOL UTEKAL

Molekularni biolog, vyzkumny pracovnik UMG, specializuje se
na studium molekul DNA a RNA a na vyvoj novych
analytickych technik a nastrojl. Spoluautor fady védeckych
publikaci a patentavanych reseni.

PREDNASEJICi - MICHAL MRKAGEK

Molekularni biolog a PhD student na Ustavu molekularni
genetiky. Magistersky obor vystudoval na Prirodovedecke
fakulté Univerzity Karlovy v oboru Virologie. Nyni na UMG v
ramci své doktorskeé prace studuje interakci proteind, které
reguluji biosyntetickou drahu sfingolipidd.

@ f www.img.cas.cz

EXKURZE
EXCURSION

LABORATOR SIGNALNi TRANSDUKCE

LABORATORY OF SIGNAL TRANSDUCTION

XIll. LABORATORY OF SIGNAL TRANSDUCTION - DNAIN

RESEARCH PRACTICE

What is the purpose of DNA for cells? How was the
relationship of DNA to heredity discovered, how have
scientists studied DNA in the past, and what technologies
do they use today? Visitors will learn about the nature and
basic methods of studying DNA and experience the toals of
molecular genetic research, including the ground-breaking
Nobel Prize-winning technique, the polymerase chain
reaction (PCR]. They will be ahle to isolate and visualise DNA
from plant cells and take away a sample of the isolated DNA
as a gift.

SPEAKER - PAVOL UTEKAL

Molecular biologist, researcher at IMG, specializes in study of
DNA and RNA molecules and development of new analytical
technigues and tools. Co-author of a number of scientific
publications and patented saolutions.

SPEAKER - MICHAL MRKACGEK

Malecular hiologist and PhD student at IMG. He graduated
from the Faculty of Science at the Charles University with a
Master's degree in Virology. Now at IMG, as part of his
doctoral project, he is studying the interaction of proteins
that regulate the biosynthetic pathway of sphingolipids.
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XIV. FENOTYPIZACE JAKO NASTROJ PRO
CHARAKTERIZACI PROJEVU FUNKCi GENU A
DULEZITOST GENETICKY MODIFIKOVANYCH MYSiCH
MODELU PRO BIOMEDICINSKY VYZKUM

Fenogenomika je obor, ktery komhinuje genomickou
analyzu s fenotypem organismu. ZjiStuje, jak se projevi
zmeéna funkce genu na fyziologickych a hiochemickych
vlastnostech  organismu. V  Ceském centru pro
fenogenomiku  analyzujeme  mysi  modely, kterym
pozmenime/deaktivujeme gen pomoci  CRISPR-CasS
systému. Nasledné pomoci komplexnich  vySetfeni
zjistujeme, jak se projevi delece tohoto genu v organizmu,
kdy sledujeme témér 1000 unikadtnich parametr( ke
kazdému analyzovanemu genu a vlivu jeho mutace v
organismu neho pfi vzniku a lécbé nemoci.

Format exkurze:
o Predndska - predstaveni Ceského centra pro
fenogenomiku (20 min.]
e NavStéva transgenni a fenotypizacni laboratofe (30
min.)
e Diskuse, otazky (10 min.)

Videoprezentace centra: www.phenogenomics.cz/about-
us/videos-and-leaflets/
Web centra (v anglictingé) : www.phenogenomics.cz

PREDNASEJICi - JAN PROCHAZKA

Vedouci fenotypizace v Ceském centru pro fenogenomiku na
UMG, kde se vénuje analyze fenotypu a funkci genl ve
fyziologii a patologii. Ma dlouholeté zkusenosti s
experimentalnimi mysimi modely a preklinickym vyzkumem.
Specializuje se na genetiku vzacnych onemacnéni a genove
terapie.

@ f www.img.cas.cz

EXKURZE
EXCURSION

XIV. PHENOTYPING AS A TOOL FOR CHARACTERIZING
THE EXPRESSION OF GENE FUNCTIONS AND THE
IMPORTANCE OF GENETICALLY MODIFIED MOUSE
MODELS FOR BIOMEDICAL RESEARCH

Phenogenomics is a field that combines genomic analysis
with the phenotype of an organism. It investigates how a
change in gene function affects the physical and
biochemical properties of an organism. At the Czech Centre
for Phenogenomics, we analyse mouse maodels in which we
modify/deactivate one gene using the CRISPR-Cas9
system. We then use comprehensive assays to determine
how the deletion of this gene manifests itself in the
organism by monitoring nearly 1,000 unique parameters for
each gene analysed and the effect of its mutation in the
organism or in the development and treatment of disease.

Excursion format:
e Lecture - introduction of the Czech Centre for
Phenogenomics (20 min.]
e Visit to the transgenic and phenotyping laboratary (30
min.]
e Discussion, questions (10 min.)

Video presentation of the centre:
www.phenogenomics.cz/about-us/videos-and-leaflets/

Centre website [in English): www.phenogenomics.cz

SPEAKER - JAN PROCHAZKA

Head of phenotyping at the Czech Centre for
Phenogenomics at IMG. He focuses on phenotype analysis &
gene function in physiology and pathaology. He has a lot of
experience with experimental mouse models & preclinical
research. He specializes in genetics of rare diseases and
gene therapy.

FENOTYPIZACNi MODUL (CESKE CENTRUM PRO FENOGENOMIKU) REGISTRACE
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