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Cesta na IST




Interdisciplinarita a zakladny vyskum

Mathematical and
Physical Sciences

| didn’t actually
build this but it s

based on one

of my designs.
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Life Sciences

Information and
System Sciences

https://ist.ac.at/en/research/ https://www.quora.com/What-is-the-difference-between-basic-and-applied-science
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* Mikroskopy




Pohyb buniek

Vyvin Imunita Ochorenia

rybie embryo neutrofily rakovinové bunky

Heisenberg lab, Limmermann et al 2013



DIha zivotna puf dendritickych buniek
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Lymfatické cievy
Dendritické bunky

Szatmari & Nagy 2008, Limmermann et al 2008, Leithner et al 2016



Ako studujeme dendritické bunky?

In vivo In vitro
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Stein and Gonzalez 2016



Tri zakladné predpoklady pre pohyb buniek

Vnimanie smeru Polarizacia Generovanie sil




Vnimanie smeru a polarizacia
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Artemenko et al 2014, Alberts et al 2015



Generovanie sil - Cytoskelet

Mikrotubuly
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http://olympus.magnet.fsuledu

Alberts et al 2015, Xu et al 2012, Leithner et al 2016, Kopf et al in preparation



Generovanie sil - Integriny

Pohyb zavisly na integrinoch

» Adhesion based
» Polymerization driven
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Pohyb nezavisly na integrinoch
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» Deformation based
» Polymerization driven
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Renkawitz and Sixt 2010



Dendritické bunky potrebuju adhéziu v 2D

e 2D experiment s gradientom chemokinu a bunkami migrujucimi pod
vrstvou agarozy
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— dendritické bunky sa bez integrinov nedokazu pohybovat v 2D priestoroch

Integriny

Laemmermann et al 2009



Dendritické bunky nepotrebuju adhéziu v 3D

900

* Experiment s gradientom chemokinu a 3D sietou
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— dendritické bunky pouzivaju geometriu prostredia
na ich pohananie vpred
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Laemmermann et al 2008, Wolf et al 2013, Shariatzadeh et al 2018



Ako sa dendritické bunky dokdzu nezamotat?

* Mikrofluidické zariadenia na sledovanie buniek v Specifickych podmienkach
 Silikbnové labyrinty

PDMS lid

liquid PDMS
photoresist .
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silicon wafer glass slide

1. Create negative master 2. Pour liquid PDMS 3. detach cured PDMS 4. bond to glass slide
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Renkawitz et al 2019, Giyoung et al 2016



V com sU dendritické bunky vynimocn

* VVnimaju rézne silné gradienty

Vedia k zdroju chemokinu migrovat hodiny

V geometricky zlozitom prostredi nepotrebuju integriny

Pouzivaju svoje jadro ako pravitko, podla ktorého si vyberaju cestu na krizovatkach
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