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General information about the group
The interdisciplinary team focuses on fundamental molecular research for bioinformatics, drug and chemotherapy protocol design,
bioorganic and medicinal chemistry, and toxicology at the in silico and in vitro levels. New applications are focused on the tissue level
using multilayer and three-dimensional in vitro cultures, with the goal of excluding in vivo (without direct animal testing). The main
research area is the synthesis of data from cellular and molecular biology, microbiology, and biophysics, which translates into the
development of advanced multiomics solutions, particularly visible in the development of research infrastructure, where scientists
combine interdisciplinary techniques to design complex studies and conduct multiparametric observations.

Research

Acknowledgments, our Partners and Co-operators:
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Tissuess engineering

Non-coding RNAs Genome's editing

Glycosylation Protein translation

Bioinformatics

Biomedical imaging Mathematical modeling

M. Adamiec-Organiściok et al. (Mitochondrion, 2026 in press);
M. Adamiec-Organiściok et al.( Gastroenterology Rev DOI: https://doi.org/10.5114/pg.2024.134872)
M. Adamiec-Organiściok et al. (Pharmaceuticals 2023, 16, 1710. https://doi.org/10.3390/ph16121710)

M. Adamiec-Organiściok et al. 2026 EACR, Budapest, 15-17 June;
Mainka A. et al. 2018. XX Science and technology conference, Szczyrk, November 29-30, 2018. Abstracts book. Red. Andrzej Jaguś Bielsko-Biała : Wydaw. 
Naukowe ATH, 2018: s. 62-63;
Kostka D. et al. 2021. VIII Śląskie Spotkania Naukowe, Gliwice, 21 maja 2021 r., streszczenia s. 37-38.

First 2D...
for a better 
understanding of 
tissues, now 3D

3D 14-days old HCT116 WT sferoids created with the ClinoStar 2 bioreactor 
(CelVivo) 

Coronary artery segmentation from CTA

Coronary artery segmentation from XCA

HPC cluster "Ziemowit"

Segmentation of brain subcortical structures

• Hormaechea-Agulla, D., (...) Kus, P., Jaksik, R., Challen, G. A., Kimmel, M., & King, K. 
Y. Chronic infection drives Dnmt3a-loss-of-function clonal hematopoiesis via IFNγ
signaling. Cell Stem Cell. 2021;28(8):1428-1442.e6.

• Płonka W, Kostka D, Lalik A, Kurpas M, Dinh KN, Sitkiewicz M, Kimmel M, Rzyman
W, Jaksik R, Correction of the cytosine deamination artifacts in FFPE-based 
sequencing experiments. In review.

• Jaksik R, Szumała K, Dinh KN, Śmieja J. Multiomics-Based Feature Extraction and 
Selection for the Prediction of Lung Cancer Survival. Int J Mol Sci. 2024;25(7):3661

Differentially methylated regions (DMRs) 
in the vicinity of Fos gene

Precision and 
sensitivity plots for 

somatic variants 
identified in FFPE 
samples, filtered 

using different 
methods

Performance and feature 
importance of 

multiomic lung cancer 
survival prediction model 

https://www.polsl.pl/rau1/


BioMicroSys Reasearch Team
Microscopy • Microfluidics • Image Analysis • Rapid Prototyping

Emilia Witek-Żelazny, Zofia Bosowska, Alicja Staśczak, Olga Kocikowska, Weronika Losa, Piotr Bartosz,
Sebastian Student / sebastian.student@polsl.pl

We study biological systems at the microscale using advanced
microscopy. Our microfluidic systems enable drug testing and cell-
based experiments in miniaturized, precisely controlled
environments. Beyond experiments, we design, prototype, and
fabricate custom 3D microfluidic devices, including laser-cut
components produced using our in-house laser system. We also
develop computational models and dedicated image analysis and
system control software covering the entire path from idea to a
fully functional device.

Acknowledge

• Brightfield, fluorescence and
confocal microscopy

• Live-cell and time-lapse imaging
• 3D/4D visualization and

reconstruction
• Automated image processing and

quantitative analysis
• Cell morphology, proliferation and

viability assessment

Microchamber microfluidic platform integrated
with thermoresponsive glycomicrogels for
single-cell studies. The chamber architecture
enables cell immobilization, diffusion medium
exchange, and long-term live-cell imaging in a
biomimetic microenvironment.

Fabricated custom devices.

3D CELL CULTURE IN GLYCOMICROGEL MATRICES

Custom-designed laser micromachining
system enabling high-precision fabrication
and prototyping of microfluidic device
components. The platform allows the
development of fully customizable
solutions tailored to specific research and
application needs.

MEMBRANE-BASED CO₂ DELIVERY SYSTEM

MICROSCOPY 
AND IMAGE ANALYSIS

Membrane-based CO₂ delivery enables stable gas exchange,
improving control of the cellular microenvironment in
microfluidic culture systems.

LASER CUTTING, PROTOTYPING AND DEVICE FABRICATION

In-house laser 
cutting platform

Time-lapse imaging.
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Fluorescence Imaging of Cellular Structures

Realizacja projektów: 
● 02/010/PBU17/0110 
● DEC-2017/01/X/ST7/01525
● MNISW/2017/DIR/34/II+
● FENG.02.07-IP.05-0066/23



BIOINFORMATICS AND BIOMEDICAL ENGINEERING
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Centre for Biotechnology, Silesian University of Technology, Krzywoustego Street 8, 44-100 Gliwice, Poland

https://www.polsl.pl/rau1/

Our research group focuses on leveraging the computational power of the Ziemowit HPC cluster for 
advanced scientific applications. We specialize in large-scale processing and analysis of genomic data, 
medical imaging, and Monte Carlo simulations for medical physics and dosimetry. We also develop and 
accelerate deep learning and AI methods using modern hardware accelerators. By integrating high-
performance computing with cutting-edge methodologies, we enable efficient and scalable solutions to 
complex biomedical and computational challenges.
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Ziemowit HPC

Coronary artery segmentation from CTA

Coronary artery segmentation from XCA

Segmentation of brain subcortical structuresMonte Carlo simulations for dosimetry in nuclear 
medicine, radiotherapy and proton radiotherapy 
range monitoring

Image co-registration in 4D shape reconstruction 

MRI breasts – lesion detection

US thyroid – lesion detection

Videodermatoscopy – lesion detection

Analysis of microscopy images
of cell culture in microfluidic
chambers

https://www.polsl.pl/rau1/
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