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Starting in 2025, REVELATION, a doctoral college in the biomedical and machine leaning sector offered by the Salzburg
University of Applied Sciences (FH Salzburg) and the Paris Lodron University Salzburg (PLUS), will employ 6 excellent
students to address challenges in biomedical image analysis in the areas of cellular diagnostics, infectious diseases and
cellular communication using cutting-edge computer vision and deep learning techniques.

The programme is funded by the Austrian Science Fund (FWF) and co-funded by the county of Salzburg and will start in
March 2025. It will consist of courses such as formal PhD seminars, doctoral college courses, as well as informal PhD
journal clubs. PhDs will be supervised by a supervision team of both institutions (FH Salzburg and PLUS). The FH Salz-
burg and the PLUS have established a long-standing cooperation, which is now being further expanded in the form of a
joined doctoral programme in the field of Al-supported innovation in biomedical imaging. This collaboration makes it possi-
ble to combine basic research with applied science and aims to advance both our understanding of biological processes
and the development of new therapeutic options. The FH Salzburg is characterized by its practice-oriented education and
its strong focus on applied research, while the PLUS is known for its outstanding achievements in research and teaching
and its inter- and transdisciplinary networking. The PhD students will be supervised by both institutions and can also gain
valuable experience abroad and collaborate with leading international scientists and renowned companies during the pro-
gramme.

Call for applications: 6 PhD Students

Profile:

e Master degree in Biology, Medical Biology, Molecular Biology, Computer Science, Data Sci-
ence, Mathematics, or related

e Excellent skills and/or practical experience in one or more of the following research areas: cell

biology, immunology, microbiology/infection biology, bioanalytics and microscopy, computer

vision, machine learning, topological data analysis (TDA)

You have excellent communication skills in spoken and written English

Willingness to work both independently as well as in a team

Skills suitable for one of the PhD theses mentioned below

Willingness to engage in scientific writing

Ability to think “out-of-the-box”

Excellent networking skills

Ideally, experience in performing and disseminating small research projects

Topics of the PhD theses:

o Thesis 1: Meisner-Kober Lab: Al-enabled quantitative imaging assays for cellular trafficking of
extracellular vesicles from the whole organ to the subcellular level:

In this project, we will develop innovative imaging assays and analysis tools using Al to char-
acterize cellular trafficking and intercellular communication by extracellular vesicles, to find
converging mechanisms with viral and bacterial particles and guide future therapeutic RNA
delivery.

e Thesis 2: Wessler Lab: Tracking of the bacterial class-I carcinogen Helicobacter pylori across
the polarized gastric epithelium: The aim of the project is the establishment and optimization
of unbiased readout assays to quantitate transmigrating bacterial pathogens into deeper re-
gions of the stomach where therapeutic treatments are difficult. In this project, stem cell-de-
rived gastric organoids are used as an advanced infection model, in which defined receptors
are investigated by state-of- the art methods in cell biology (organoids, mucosoids, confocal
laser scanning microscopy, STED, etc.), molecular biology (CRISPR/cas, RNA Seq, ATAC
Seq, etc), and infection biology (vesicles, transwell filter assays, Cfu, etc.).

e Thesis 3: Qostingh Lab: Development of novel diagnostic tools to monitor cellular immune
responses. In the scope of this project, we aim at developing novel tools to perform stain-free
analysis of cells, for example to determine virus-specific immune responses or wound healing.



https://www.fh-salzburg.ac.at/en/
https://www.fh-salzburg.ac.at/en/
https://www.plus.ac.at/?lang=en
https://www.fwf.ac.at/en/

Methods applied are cell culture, advanced microscopy, molecular biology (real time PCR,
PCR) and immunological methods.

e Thesis 4: AG Uhl: Coping with weakly labelled training data. The aim of this thesis is to ad-
dress the lack of sufficient training data in explorative biomedical research in general, and as
generated in Theses 1 — 3. Strategies to be developed include label tracking from weakly la-
belled data across time, space, and imaging modality as well as creation of augmentation and
data synthesis methods exploiting specific properties of the employed imaging system and the
knowledge about the imaged biological entities themselves. Also, we will investigate hybrid
(i.e. a mixture of model-based & learning-based) approaches as an alternative to rely on data
driven techniques only in case of the lack of large-scale data available.

e Thesis 5: AG Kwitt: Learning summary representations of particle dynamics: Learning sum-
mary representations of particle dynamics: The aim of this thesis is to develop novel methods
and tools to efficiently compute (topological) summary representations of time-evolving point
clouds (such as particle systems) with the goal to later use these summaries to address vari-
ous downstream tasks (e.g., classification, regression). Potential strategies include extend-
ing/augmenting existing methods from the field of topological data analysis to account for
changes to the data over time and to join these methods with modern neural network-based
approaches to learning from time-series data.

e Thesis 6: Michael Gadermayr: Explainable Al for stain-free quantification of cytology. The
goal of this thesis is to develop approaches based on deep neural networks to obtain insights
from highly resolved microscopic image data for which a training label is available on image
(bag) level only. Potential methods comprise vision transformers, multiple-instance learning,
convolutional networks, data augmentation, attention mechanisms, explainable Al, representa-
tion learning.

While theses 1-3 are focusing on medical biology, theses 4-6 are focusing on the computer vision per-
spective. A strong collaboration among theses 1-3 and theses 4-6 is intended.

Role within the project:

As a PhD student within this project, you will work on one of the above theses-subjects in close collab-
oration with the other PhD students within this consortium. You will be responsible for fulfilling the nec-
essary courses and seminars as part of the thesis as well as for performing and disseminating the
project.

What do we offer:
e An interdisciplinary, vibrant group of researchers that facilitates individual research careers
e An extraordinary research facility that supports individual styles of working

¢ An international, well-established network of industry and research partners

Please send your application including:

Comprehensive CV incl. list of publications (if any) and final certificates with grades
Motivation letter (max. 2 pages) including a statement that clarifies preferences and motiva-
tions for one or more of the PhD projects mentioned above

Portfolio / website / master thesis / bachelor thesis / publications (if available based on your
background)

Up to 3 names who could provide a reference (no reference letters required)

Contact information

Key facts:

e Deadline for application: February 21, 2025
¢ Intended date of beginning: to be negotiated
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e Planned duration: 3 years (36 months) with a possibility to extend
e Extent of employment: 30 hours per week
e Salary: approx. 37.577,40 € per year (gross, based on FWF standard salaries 2024)

Send your application documents via Email to humanresources@fh-salzburg.ac.at.
Only applications with complete documents will be considered.

Further information can be obtained from:

Prof. Geja Oostingh: https://www.fh-salzburg.ac.at/personen/geja-oostingh, geja.oostingh@fh-salz-
burg.ac.at, Tel.: +43-50-2211-1410

Prof. Nicole Meisner-Kober: https://www.plus.ac.at/biosciences/the-department/research-groups/meis-
ner-kober, nicole.meisner-kober@plus.ac.at, +43 (0) 662 / 8044-7257

Prof. Michael Gadermayr: https://www.fh-salzburg.ac.at/forschung/fsp/industrial-informatics/for-
schungsgruppen/applied-data-science-lab, michael.gadermayr@fh-salzburg.ac.at, Tel.: +43-50-2211-
1341

Prof. Andreas Uhl: https://www.plus.ac.at/aihi/der-fachbereich/team/univ-prof-dr-andreas-uhl-2/, an-
dreas.uhl@plus.ac.at, +43 662 8044-6303

Prof. Roland Kwitt: https://www.plus.ac.at/aihi/der-fachbereich/team/univ-prof-dipl-ing-dr-roland-kwitt/,
+43 662 8044 6311

Prof. Silja Wessler: https://www.plus.ac.at/research-groups/wessler, siljia.wessler@plus.ac.at, Tel.:
0043 662 8044 7210
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