
Modelling human vision in a dish

Tomáš Bárta
Department of Histology and 

Embryology, LF, MU

Contact: tbarta@med.muni.cz
https://www.med.muni.cz/histology/tomas-barta/

mailto:tbarta@med.muni.cz


DAPI, NESTIN, ARL13B DAPI, Rhodopsin CRX

DAPI, Visual arrestin

DAPI, CRX

Pulsed light

Retinal organoids derived from human pluripotent stem cells

Evelyne Sernagor – University of Newcastle, Newcastle upon Tyne, UK



Our expertise

Patient

hiPS cells CRISPR/Cas
engineered mutations

hiPS cells

3D Retinal organoid model

2D cell lines model (RPE)

Study disease/Screen for a 
pharmacological treatment

Biomodels Analyses

Whole-mount microscopy

Immunohistochemistry

Gene expression analysis: RT-
qPCR, Westen blot

Electron Microscopy (SEM, 
TEM)

Electrophysiological
recordings

Reporter cell lines

Lentiviral delivery of
transgenes/shRNA

• hiPSCs/hESCs, organoids

• microRNA
- inducible overexpression/inhibition
- Ago2-CLIP

100 kDa WB: Ago2

Amidoblack

Though decoys



• Development of tools for microRNA studies (Though Decoys, sponges)

• The role of microRNA in cell reprogramming and specification

• The role of microRNAs in human retina development and function

• Retinal organoids as a tool for investigating human circadian rhythms

• Modelling Retinitis Pigmentosa (PRPF8 – David Staněk, IMG, CAS)

• TMEM107
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