We have started with: Mechanisms of cellular responses to ionizing and ultraviolet radiation. Grant NCN (N N518 497639) - Prof. J. Rzeszowska; Changes in glycosylation and the
expression of related genes induced by ionizing radiation in human cancer cells. Grant MEiN (POL-POSTDOC II, PBZ/MEiIN/2006/49) - Dr eng. Anna Lalik; Analysis of gene
regulation processes in cells exposed to ionizing radiation. Grant NCN: Preludium (DEC-2011/01/N/NZ2/05358) — Dr eng. hab. Roman Jaksik; Parallel algorithms for creation and

simulation three-dimensional vascular network Grant NCN: Opus (UMO0-2011/03/B/ST6/04384) — Dr eng. Krzysztof Psiuk-Maksymowicz; The influence of cellular stress on miRNA
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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.
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M. Adamiec-Organisciok et al. 2026 EACR, Budapest, 15-17 June;

Naukowe ATH, 2018: s. 62-63;
Kostka D. et al. 2021. VIl Slaskie Spotkania Naukowe, Gliwice, 21 maja 2021 r., streszczenia s. 37-38.
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Mainka A. et al. 2018. XX Science and technology conference, Szczyrk, November 29-30, 2018. Abstracts book. Red. Andrzej Jagus Bielsko-Biata : Wydaw.

Biomedical imaging

(2016/23/D/ST7/03665) — Dr eng. hab. Roman Jaksik; Mathematical modeling of micro-RNA control of transcript levels and translation efficiency in irradiated cells. Grant NCN:

Grant NCN: Preludium (2019/35/N/ST6/04281) - Dr eng. Sylwia ciesielska; Development of methods for bias correction of gene expression measurements. Grant NCN: Sonata
OPUS (2022/45/B/NZ2/03599) -Prof. M. Kimmel

biogenesis. Grant NCN: Sonata (2015/19/D/NZ1/03443) — Dr Izabella Slezak-Prochazka; Applications of three-dimensional vascular network models. Grant NCBIR
(TANGO3/420990/NCBR/2019) — Dr eng. Krzysztof Psiuk-Maksymowicz;Mathematical modelling of neutralization processes of reactive oxygen species in different types of cells.

Coronary artery segmentation from XCA

Segmentation of brain subcortical structures

Maria Sklodowska-Curie

National Research
Institute of Oncology

Gliwice branch

Mosear 2 bioreactor

~45 kDa ACTIN

~20 kDa GPX4

Genome's editing

CRISPR/Cas-9 GPX4 KO

HCT116 GPX4 KO
(ferroptosis resistance)
HCT116 WT
(ferroptosis sensitive)

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

3D CELL CULTURE IN GLYCOMICROGEL MATRICES MICROSCOPY
AND IMAGE ANALYSIS
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* Brightfield, fluorescence and
confocal microscopy

* Live-cell and time-lapse imaging

 3D/4D visualization and
reconstruction

| = |

VACUUM-ASSISTED CELL LOADING

I DIFFUSION- -DOMINATED
MEDIUM EXCHANGE

CONTINUOUS MEDIUM FLOW

 Automated image processing and
guantitative 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. Time-lapse imaging.
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LASER CUTTING, PROTOTYPING AND DEVICE FABRICATION

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 Fluorescence Imaging of Cellular Structures
appllcatlon needs. &

Layered Device Design
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In-house laser
cutting platform

Fabricated custom devices. ("'
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microfluidic culture systems.
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