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Mossakowski Medical Research Centre
Polish Academy of Sciences
•

Established over 50 years ago

•

“A” category – evaluation in 2017

•

HR Award: Human Resources Excellence in Research

•

Employs nearly 300 people, including 160 academic staff

•

Graduate studies for PhD: with „Erasmus+ Charter for Higher Education 2014-2020 to
MMRC” and „OCH!Dok – Knowledge, Education, Development Operational Program”

•

73 grants running in 2018

•

150 peer-review publications, c. a. 4500 citation every year

•

5 patent applications in 2018

Mossakowski Medical Research Centre
Polish Academy of Sciences
•

18 Research and 6 Clinical Departments, Animal House http://www.imdik.pan.pl/en/

•

7 Environmental Laboratories:

-

Electron Microscopy Platform,
Metabolic-Telemetric Station (MTS),
Laboratory of Advanced Laser Microscopy Techniques,
Small Animal Magnetic Resonance Imaging Laboratory,
Laboratory for Genetically Modified Animals,
Environmental Laboratory of Chemical Synthesis,
Toxicology Research Laboratory

•

2 Platforms for Applied Medicine

-

Translational Platform for Regenerative Medicine (Tissue Bank and GMP facilities. Clinical, experimental
trials for ALS, epilepsy, Crohn disease),
Rear Disease Platform (Investigation of: Charcot-Marie-Tooth type 4A, Gilles de la Tourette syndrome,
autism, limb-girdle muscular dystrophy (LGMD), myofibrillar myopathy (MFM) and Laminopaties. Gene
Bank for neuro-vascular disorders)

-
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Mossakowski Medical Research Centre
Polish Academy of Sciences
Areas of activity
Discovering key problems of contemporary medicine
• excellence in science
• scientific cooperation
• dissemination and popularization of science

Main expertise
•
•
•
•
•
•
•
•

Cell therapy in regenerative medicine – research, preclinical and clinical approach
Neurophysiology, neurochemistry and neuropathology
Aging – research and clinical approach
Applied physiology and clinical pathophysiology
Rare diseases (neurodegenerative and neuro-muscular)
Experimental pharmacology
Oncology research
Biotechnology and bioinformatics
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Research Priorities
• Clinical and morphological analysis, as well as experimental studies, on tissue pathology and
peripheral organs pathology (CNS, heart, kidney, liver);
• Molecular mechanisms of the nervous system pathologies using emerging technology-based
personalized diagnosis and treatment approach (hiPSC, derivation of organoids, DNT);

• Epidemiology and molecular mechanisms of aging
• Advanced research on genomics, transcriptomics, biochemistry and cell biology predominantly in
Alzheimer's disease (AD), but also mild cognitive impairment (MCI), Parkinson's disease (PD),
frontotemporal dementia (FTD), Lewy body dementia (LBD), vascular dementia (VD), and other
older age neurodgenerative conditions.
• Oncology (molecular programs of driver oncogenes in human neoplasias) and oncopharmacology
(assessment of anticancer and cytoprotective properties of endogenous cannabinoid anandamide
and its derivative)

• Translational research. Experimental therapy for central nervous system damage useing human
mesenchymal stem cells and glial progenitors
• The application of multiscale modeling, bioinformatics and information technology in medicine

Examples of research themes in few out of
24 Research or Clinical Departments

Laboratory of Human Disease Multiomics,
Mossakowski Medical Research Centre PAS
Head: dr hab. David Walerych
Research profile:
Understanding molecular processes leading to human diseases, by using multiomics
analyses.
In particular - molecular programs of driver oncogenes in human neoplasias – mutant
TP53, K/H/N-RAS, EGFR, PI3KCA, hyperactive C/N-MYC, CTNNB1 and the
proteasome machinery.
Leading project:
Multi-onco-map - a multi-omics map of the major oncogene function in cancer

Funding: Polish National Science Center (3 grants), European Comission (1 grant), internal institute funds

Molecular Biology Unit,
Mossakowski Medical Research Centre PAS
Head: Prof. Barbara Zablocka

Molecular mechanisms of endogenous neuroprotection in models of transient brain
ischemia:
role of PKCβII in mitochondria;
mitofusin 2 - implication in mitophagy and mitochondria biogenesis.
STIM proteins as new regulators of NMDA receptor trafficking in neurons.
Transient
ischemic
episode

delayed neuronal death

CA1

Intracellular signal transduction
hours

days

CA2-4, DG

survival, regeneration,
endogenous protection

Effect of the PKCβII isozyme-selective inhibitor on PKCβII
translocation to mitochondria. PKCβII immunogold labelling
in mitochondria. bar 200 nm.
Krupska et al. 2017

Department of Cellular Signaling
Medical Research Centre PAS
Head: dr hab. Agata Adamczyk
The prevalence of neurodegenerative disorders such as
Alzheimer’s (AD) and Parkinson’s disease (PD) is increasing, but
the knowledge on pathogenesis and effective treatments are
poor.
Our studies concentrate on the molecular mechanism of agerelated neurodegenerative disorders using animal and cellular
models of AD, PD and neuroinflammation. A wide variety of
neurodegenerative diseases are characterized by the
accumulation of proteins, which are misfolded or changed via
nitration, nitrosylation and poly-ADP-ribosylation. Our main
research interest concentrate on the toxic effects of misfolded
and covalently modified proteins including amyloid beta
peptides (Aβ) and alpha-synuclein (α-syn).
The present research are focused on studying the signal
transduction processes leading to cell death and on
development of cytoprotection to propose the novel direction
in treatment and prevention of these disorders.

Bioinformatics Laboratory, Mossakowski Medical Research Centre PAS
Head: dr Michal Kolinski

Research interests:
 prediction of protein structure and study of proteinprotein interactions

 application of multi-scale simulation methods for
modeling of complex molecular systems
 application of molecular docking in drug design
and discovery
 study of activation and signaling process of
GPCRs

Ligand docking

MD simulation in
membrane

Molecular model of d-opioid
receptor dimer

Trajectory analysis

Department of Neurotoxicology, Medical Research Centre PAS
Head: prof. Magdalena Zielinska
Changes in protein composition and
electrophysiological characteristics of
glutamatergic synapse in a mouse model of
acute hepatic encephalopathy: role of TGF β1
Blood-brain barrier impairment in
hepatic encephalopathy: role of
micro RNA

HEPATIC
ENCEPHALO
-PATHY

Farnesyl X receptor
in the brain - a new
element in the pathomechanism of acute
hepatic encephalopathy

Contribution of Sp1 in the regulation of
expression of glutamine transporter SN1

GLIOMAS

GLUTAMINE

in the

Peroxiredoxins as potential therapeutic
targets in glioblastoma
Liver type glutaminase (GAB) as a
modulator of the AKT signaling
pathway in glioblastoma

Antiglioma activity of new 1,3,4-thiadiazole derivatives

CENTRAL
NERVOUS

SYSTEM

EPILEPSY

Role of glutamine synthesis in the
initial phase of temporal lobe epilepsy:
mechanism of activation of glutamine
synthetase

Contribution of glutamine transport to brain edema and
dysfunction of the glutamatergic synapse associated
with hepatic encephalopathy
Role of astrocytic NMDA receptors in the regulation of
glutamine synthetase activity in mouse astrocytes attempt at defining intra-astrocytic signaling pathways

http://www.imdik.pan.pl/en/research-groups/departments/115-department-of-neurotoxicology

Department of Stem Cells Bioengineering, Mossakowski Medical Research Centre PAS
Head: prof. Leonora Buzanska
The main goals:




Derivation of therapeutically competent stem/progenitor cells (with adjuvant and integrative properties) for the treatment of
neurological disorders
Study on the role of biomimetic in vitro conditions for the growth and differentiation of neural and endothelial progenitors
Geno- and embryo-toxicity in human induced pluripotent stem cells (iPSCs) derived model of early development: mechanistic
and molecular studies in cerebral organoids and 3D or 2D patterned cell cultures

Material: Human-induced pluripotent stem cells (hiPSC) and human stem cells derived from different fetal and adult tissues:
umbilical cord blood, umbilical cord-derived Wharton Jelly, adipose tissue.
Experimental models:
1) In vitro: cell culture on the 2D
bioactive domains of defined
geometry (A); pseudo-3D hydrogel
conditions (B); and 3D supporting
scaffolds (C, D) and cerebral
organoids derived from human
iPSCs (E);
2) Ex
vivo:
model
of
injured
hippocampal (E, F) and spinal cord
organotypic culture, Fig. G);
3) In vivo: rat model of focal brain
injury (H, I).

Translational Platform for Regenerative Medicine, Mossakowski Medical Research Centre PAS
Head: dr hab. Anna Sarnowska

Research Laboratories

Cooperation with:
• Warsaw Medical University (Department of
Neurology
and
Department
of
Neurosurgery),
• Institute of Mother and Child (Pediatric
Neurology Clinic)
• Centre of Postgraduate Medical Education
(Plastic Surgery Clinic)
Clinical trials: NCT03296501; NCT03676569

GMP Laboratory
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