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Kaunas University of Technology_Lithuania - Faculty of Chemical Technology

• Iscrizione al corso di laurea in Chimica e Tecnologia Farmaceutiche, 
Farmacia, Biotecnologie del Farmaco. 

• Tirocinio di 6 mesi_ 5 borse
• Livello inglese B1
• Per maggiori informazioni: laura.castoldi@unimi.it

❖ Synthesis and characterization of heterocyclic compounds; 
(Department of Organic Chemistry)

❖ Extraction and characterisation of bioactive compounds from 
natural sources; 

❖  Preparation and characterisation of tablet-based sustainable 
cosmetics; (Department of Polymer Chemistry and Technology)

❖ Next-generation cosmetics: exploring advanced technologies in 
cosmetics;

❖ Preparation and characterisation of cosmetic formulations with 
encapsulated high-efficacy bioactive compounds;
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Host lab: Prof. Dr. OSORIO M. Anayancy Head Chair of 
Additive Processes (Organ Printing)

https://www.additive-processes-organ-printing.uni-
bayreuth.de/de/team/Prof_-Anayancy-Osorio-
Madrazo/index.php   

University of Bayreuth - Germany
Contact person @unimi: Dr. Stefano Fedeli
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Activity

a) Fabrication, 
characterization, 
and applications of 
biopolymers for 
tissue printing

b) Culturing, 
manipulation, and 
experiments with 
cells and 
biomaterials

c) Data presentation 
and production of 
scientific 
publications

The chemistry 
lab in Bayreuth

Cell culturing

Fluorescence investigation
Biopolymer
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Prof. Natasa Skalko-Basnet

Drug Transport and Delivery Research Group 
Department of Pharmacy I

University of Tromsø, Norway

HOSTING LAB

1 Open position for undergraduated students in Pharmacy, Industrial Pharmacy,  Pharmaceutical Biotechnology
@6 months traineeship (Supervisor Unimi: Prof. Silvia Franzè (silvia.franze@unimi.it)

RESEARCH FIELD

Design of lipid based nanosystems (including 
the design of suitable and biocompatible
vehicles, (mainly hydrogels) for skin and
mucosal drug delivery
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-1 open position for undergraduated students in Pharmacy,  Industrial Pharmacy and Herbal Sciences and Technologies
-Supervisor unimi: Prof. Paola Minghetti
- 6 months traineeship

Prof. César Antonio Viseras Iborra
Department of Pharmacy and Pharmaceutical Technology
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Designing nanovectors for the delivery of
pharmacological active ingredients through and/or in
the skin



Universidad de Oviedo (Asturias, Spain) - Department of Organic and Inorganic Chemistry

• Studio di nuove metodologie per la sintesi di composti carbo- ed eterociclici tramite catalisi con metalli di transizione 
(AREA CHIMICA ORGANICA)

• Iscrizione al corso di laurea magistrale a ciclo unico in Chimica e tecnologia farmaceutiche o dottorandi in Scienze 
Farmaceutiche 

• Tirocinio di 6 mesi- 1 POSIZIONE
• Per info: valentina.pirovano@unimi.it

Prof. Ruben Vicente Arroyo

• Over 400 years of history 
• Campus of International Excellence
• 38 Departments, 25000 students
• 800 International students
• The Department of Organic and Inorganic Chemistry  is divided 

in two areas, Organic and Inorganic. In thOrganic Chemistry 
area: 9 Full Professors and 12 Associate Professors and several 
Assistant Professors and Senior researchers. Moreover, there 
are >35 PhD and Master students. 

https://www.unioviedo.es/sos/en/home-2/

@GroupSOSLab1
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Universidad de Oviedo (Asturias, Spain) - Department of Organic and Inorganic Chemistry

Ambito di interesse: chimica organica

Concetti chiave:

• Da molecole ”semplici” a scaffolds “complessi” 
• Atom economy
• Efficienza
• (stereo)Selettività

COME?

Catalisi metallica
Catalisi “photoredox”
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Host lab: Prof. Florentine 
Marx

Institute of Molecular Biology
University of Innsbruck

Medical University of Innsbruck
Referent @unimi : Prof. Alessandra Romanelli
1 position - 6 MONTHS

DESIGN AND SYNTHESIS OF ANTIMICROBIAL PEPTIDES

Identify a 
natural 
peptide

Optimize sequence
by 

AA substitution or 
constrain insertion

Test biologival 
activity in vitro

Study 
mechanism of 

action
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Małgorzata E. Grzesiak is a biomedical scientist and
researcher based in Kraków, Poland, affiliated with
the Jagiellonian University—specifically the Institute
of Zoology and Biomedical Research, Department of
Endocrinology.

The traineeships available for Erasmus students are
aimed at:
a) learning wet biology lab techniques (Western blot,
PCR, microscopy, immunohistochemistry) and data
analysis
b) carrying out a research project on the role of
vitamin D3 in female reproduction under
physiological and pathological conditions



Fo
n

ta
n

a

2

Research focus
Małgorzata E. Grzesiak’s research on vitamin D focuses on its
metabolism and functional role within the ovary and peri-
ovarian adipose tissue, especially in the context of endocrine
and metabolic disorders such as polycystic ovary syndrome
(PCOS). She primarily uses animal models (rat, rabbit and pig) to
explore how vitamin D interacts with ovarian cells, local adipose
tissue, and key signaling pathways relevant to reproductive health.
Specifically, her projects aim to:
▪ Expand understanding of local vitamin D metabolism in 

reproductive tissues beyond classical bone/calcium functions.
▪ Link metabolic disorders (like insulin resistance) with ovarian 

function through vitamin D pathways.
▪ Provide mechanistic insights relevant to PCOS pathogenesis 

and potential therapeutic strategies involving vitamin D 
supplementation or modulation.
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Research focus
The lab is interested in Pharmacoepidemiology. Specifically, the research 
include application and development of methods to analyze real-world 
data on safety and effectiveness of medication use with a focus on 
vulnerable populations (e.g., pregnant individuals and children). The lab 
is also interested in assessing the impact of drug regulations and 
adversity (e.g., climate change, economic downturns) on drug utilization. 
Their research outputs aim to support health policy making, clinical 
guidelines development, and inform corrective actions.

Availability: 1 student - SAXBI

Dr Nhung Trinh - University of Tromsø The Arctic 
University of Norway 
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Research focus

The project aims at studying the influence of gut microbiota 
on intestinal and hepatic protein expression and on drug 
absorption and disposition.
Other interests of the lab include the study of effects of food 
Additives on Intestinal Drug Transporters

Availability: 1 student – Pharmaceutical Biotechnology

Dr Heidi Kidron
University of Helsinki



Contact person:
Rosanna Parlato, PhD

Dept. of Neurology / Division of Neurodegenerative Diseases
Medical Faculty Mannheim, Heidelberg University, Germany

E-Mail: rosanna.parlato@medma.uni-heidelberg.de 5

The Division of Neurodegenerative Diseases at the Medical Faculty Mannheim investigates the link between aging 

and motor neurodegenerative diseases, focusing on amyotrophic lateral sclerosis (ALS), Parkinsons’s disease (PD), 

and  Huntington’s disease (HD) 

Project title: 
• Understanding of cellular and molecular signaling dysfunction in ALS pathology by comparing pre- and early-symptomatic stages in 

genetic mouse models
Our questions:
• What are the molecular mechanisms underlying disease onset and progression?
• Are there any age-dependent transcriptional changes?
• How do individual cell-types contribute to disease progression? What are the relevant subpopulations of cells involved in each

stage of disease progression?
• Is cell-type state transition a possible mechanism?
• Why are certain populations of spinal motor neurons selectively affected? Could this be due to transcriptional differences

between motor neuron subtypes?

The lab

Indoor Outdoor
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Project outlook

ALS mouse models

TBK1 functions in autophagosome formation

CONCLUSION
• We identified different cell types and temporal dynamics of gene dysregulation in Tbk1E696K

knock-in mice in the early disease stages.
• This dataset can be used to identify common disease mechanisms in ALS/FTD.

Cell-type specific and age-dependent effects of the ALS/FTD causative TBK1 p.E696K 
mutation by single-nucleus transcriptomic profiling in the mouse spinal cord

Rosanna Parlato1, Rüstem Yilmaz1, Babak Loghmani1 , Volker Ast3, Angelika Duda3, David Brenner1,2, Jochen H. Weishaupt1

1 Division of Neurodegenerative Disorders, Department of Neurology, Medical Faculty Mannheim, Mannheim Center for Translational Neurosciences, University of 
Heidelberg, Germany; 2 Department of Neurology, University of Ulm, Germany; 3 Next Generation Sequencing Core Facility, Medical Faculty Mannheim, 

University of Heidelberg, Germany.

INTRODUCTION
• TBK1 (Tumor necrosis factor receptor-associated factor NF-kB activator-binding kinase 1) is a ubiquitously expressed serine-threonine kinase regulated by multiple post-translational

modifications.
• Among others, TBK1 regulates type I interferon (IFN) and proinflammatory cytokine production and autophagic degradation of protein aggregates.
• Mutations in TBK1 cause amyotrophic lateral sclerosis (ALS) / frontotemporal dementia (FTD) (Freischmidt A et al., 2015).
• The ALS/FTD causing TBK1 missense mutation p.E696K leads to a selective loss of TBK1 binding to Optineurin, a protein promoting the autophagic process, while kinase activity is preserved.
• Tbk1E696K knock-in mice show age-dependent ALS-like motor and neuropathological phenotypes, including muscle denervation, spinal motor neuron loss, increased accumulation of cytosolic

p62 positive inclusions and blockage of the autophagic flux (Brenner D. et al., under revision).
• In this study, we investigated the cell type- and stage-specific molecular deficits triggered by mutant TBK1 (mTBK1) in the ALS vulnerable spinal cord tissue. To this end, we used single nuclei

RNA-sequencing (snRNA-seq) by the 10x Genomics platform in the Tbk1E696K knock-in mice at pre- and early-symptomatic stages (6 and 19 months).

Fig.2 snRNA-seq identifies diverse cell types in the upper 
spinal cord of wild type and Tbk1E696K knock-in mice 

A) UMAP plot of wild-type and Tbk1E696K/E696K homozygous (hom) knock-in (ki) mice at 6 and 19 months;
n = 66,324 total nuclei; N = 3 wild-type 6 month-old, N = 3 wild-type 19 month-old, N = 3 Tbk1E696K/E696K mice 6
month-old, N = 4 Tbk1E696K/E696K mice 19 months; Clusters 0-1-3-6: oligodendrocytes; Clusters 5-7-9-11-12-14-15-
18-19-20-22-24-25-27-28-30-31-33-34: neurons; Clusters 28-31: Chat+ MNs; Cluster 26-29:pericytes; Clusters 10,
21, 32: unidentified; OPC: oligodendrocytes precursors. B) UMAP plots of Rbfox3 transcripts, as a marker of post-
mitotic neurons, and Chat transcripts, as a marker of cholinergic neurons.
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Fig. 3 Dysregulated transcriptional profiles in Tbk1E696K ki mice

A) Differentially expressed gene (DEG)
analysis based on repeated re-sampling. The
y-axis represents the number of significantly
DEGs between the four different
experimental groups in each cell type. Re-
sampling was performed to correct for
different numbers of cell counts. 100 cells
were randomly extracted from the respective
experimental group. EdgeR was used to
compute DEGs by performing 50 iterations
of re-sampling for each pairing of
experimental groups in the different cell
populations.
B) IF with antibodies against multiple
microglial markers in lumbar spinal cord
sections and relative quantification.
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B

A

Fig. 1 Tbk1E696K knock-in mutation impairs autophagy

A, B) Immunofluorescence (IF) with p62 and ChAT antibodies in lumbar spinal cord
sections and quantification of motor neurons with cytosolic p62 inclusions. N = 6 mice
per genotype; two-way ANOVA with post-hoc Tukey's multiple comparisons test; **p
< 0,01. C) IF with GabarapL1, LAMP1 and Nissl staining and quantification of
abundance and maximal size of LAMP1 positive puncta. N = 4 mice per genotype
(one dot represents the mean value of motor neurons per section); Mann Whitney
test; *p < 0.05; **p < 0.01; ****p < 0.0001.

A) Microglia population divided into 11 subclusters shown in the UMAP plot from wild-type and Tbk1E696K hom ki
mice at 6 and 19 months; n = 5352 microglia nuclei. B, C) Overall expression in microglia population of P2ry12
transcript, as a homeostatic microglia marker (right panel) and its expression comparison among different
genotype-time groups (left panel). D; E) Comparison expression of PU.1 and Tbk1. F) Bar plot showing genotype-
time proportion in each subcluster. G) Stacked violin plot showing the top ten markers for cluster zero.

Fig. 5 Computational characterization of the microglia cluster 
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Fig. 4 Age-effects on DEGs appear higher than genotype-effects

A) Pseudo-bulk analysis showing the
number of DEGs calculated by the
negative-binomial model.
B) Gene Set Enrichment Analysis
showing down- (blue) and up-(red)
regulated pathways. For the
comparison hom 6 mo vs. con 6 mo
only the UV response DN pathway
was upregulated. NES: Net
Enrichment Score.

hom 19 vs hom 6 con 19 vs con 6 hom 19 vs con 19
PATHWAYS

Age effect Genotype effect

hom 19 vs hom 6 con 19 vs con 6 hom 19 vs con 19 hom 6 vs con 6

1365 1023 508 343

XENOBIOTIC METABOLISM
UV RESPONSE DN

UNFOLDED PROTEIN RESPONSE
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MITOTIC SPINDLE
INFLAMMATORY RESPONSE

IL6_JAK_STAT SIGNALING
HEME METABOLISM

HEDGEHOG SIGNALING
FATTY ACID METABOLISM

ESTROGEN RESPONSE EARLY
EPITHELIAL_MESENCHYMAL_TRANSITION

DNA REPAIR
APICAL JUNCTION

ADIPOGENESIS

A
UMAP plot of Rbfox3 expression

UMAP plot of Chat expression

B
A

B

A B C

D E G

F

P2ry12P2ry12

Tbk1PU.1

con 6 mo

hom 6 mo

con 19 mo

hom 19 mo

• The Master student will perform all steps of the project, in particular, the major task will be the validation of candidate genes based on 
snRNA-seq by RNAScope (multiplex FISH) and multiplex immunofluorescence (mIF), including sample preparation, imaging and analysis. 

• Depending on interest and specific time-frame, the student might be also involved in the setting up a spatial transcriptomic pipeline in ALS 
mouse models. 

Identification of major cell-types in the spinal cord
by single nuclei RNA-seq (snRNA-seq)
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Facilities and infrastructure available to the project

https://www.umm.uni-heidelberg.de/core-facilities/cfpm/

CCTP: Partner Core Facilities Heidelberg 

The CellNetworks Core Technology Platform (CCTP) is a cross-institutional platform for Core Facilities at 

Heidelberg Campus. The CellNetworks community unites groups from six faculties of Heidelberg University and 

five non-university institutions, including the German Cancer Research Center (DKFZ), the European Molecular 

Biology Laboratory (EMBL), the Heidelberg Institute for Theoretical Studies (HITS), as well as the Max Planck 

Institute for Medical Research (MPImF) and the Central Institute of Mental Health (ZI) in Mannheim.

www.uni-heidelberg.de/en/coretech

https://www.umm.uni-heidelberg.de/fileadmin/medma/Core_Facilities/CFPM/kachel-cctp-heidelberg.svg

https://www.umm.uni-heidelberg.de/medical-faculty-mannheim/homeC
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https://www.uni-heidelberg.de/en/research/research-profile/fields-of-focus/field-of-focus-i/cellnetworks-core-technology-platform-cctp


Contact person: Prof. Ahmed Ali 
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Biomedical Sciences at Leiden Academic Centre for Drug Research, Leiden University

Project title:
Investigate metabolic muscle dysfunctions in Spinal and Bulbar Muscolar Atrophy using iPSC models and genetic
mouse models.

Our aims:
a) Perform comprehensive metabolomics analysis on both control and SBMA iPSC derived muscle cells and on mouse
muscle to identify altered metabolic pathways
b) Investigate proteomics profiles with emphasis on mitochondrial proteins and bioenergetic pathways
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He is an Assistant Professor and leads single cell research
in the Analytical Biosciences and Metabolomics group.
He leverages his multidisciplinary background in analytical
chemistry, pharmacy, biomedical science, and data science
to develop novel metabolomics techniques, investigate
cellular heterogeneity, as well as cell migration and
metastasis. This is enabled by the combination of advanced
sampling, and sample handling techniques, patient-derived
organ on chip models, 3D organoids, mass spectrometry, and
data analysis techniques.



Contact person:

Prof. Gregers Wegener
Translational Neuropsychiatry Unit
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Department of Clinical Medicine, Aarhus University, Aarhus, Denmark

Aims of the project:

a) Investigating animal models of stress and psychiatric disorders

b) Investigating the role of rapid acting antidepressants and/or psychedelic drugs in modulating brain mechanisms

relevant for mental diseases

c) If relevant and time allows perform molecular analyses on human samples from patients with depression,

bipolar disorders or schizophrenia
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