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Background

The Leibniz ScienceCampus InfectoOptics in Jena is a collaborative research project of the Leibniz Institutes
HKIland IPHT with the Friedrich Schiller University Jena and other extra university research institutions.

Researchers from the life sciences and optics/photonics closely work together with the aim of investigating
and combating infectious diseases by means of novel optical technologies.

Natural product researchers and infection biologists are elucidating the molecular mechanisms of infections
and are working on the development of novel active compounds against infections.

InfectoOptics fulfils a bridging function between pure basic research and applied research and has
contributed to the Jena excellence strategy.
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Consolidation Phase

« Building on achievements from the identification phase (2015-2019) by supporting
ongoing and new ambitious or high-risk projects that explore biomedical questions
with advanced optical technologies to combat infectious diseases

* Addressing the high societal need for basic research to quickly, reliably and
accurately diagnose and treat infectious diseases through the development of new
optical/photonic technologies

* Promising high-risk projects including new aspects will be continued from the
identfication phase and entirly new concepts will be started
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* High-resolutionimaging and analysis of alveolus-on-chip model

3000+ 3000+

2000 ———

= =
o

4 8 4 8
time after infection [h]

2000+

1000+ 1000+

mean intensity in nuclei [a.

» Bacterial super-infectionin viral pneumonia

mean intensity in cytoplasm [a.u.]

time after infection [h]

* Quantitative monitoring of tailored therapy
Infection quantification
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Alveolus-on-chip model
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VersaDrop (HKI, IPHT, IOF, FSU)
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 Analysis of microorganisms
droplet cultivation

* Fast, sensitive and label-free spectroscopic methods

* Investigation of spatial distribution and dynamics of
microorganisms in pl-droplet volumes in real time
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Publications: 46

Open Access: 18
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Identification Phase

» Central goal: create mutual understanding by learning each other's scientific "language®

 Combining different model systems and technological approaches

Leibniz ScienceCampus InfectoOptics

Combating infectious diseases with advanced optical methods
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HoT-Aim 2.0 (IPHT, HKI, FSU)

* Understanding fungal infection processes
 Combining biomolecular methods with high spatial resolution microscopy

« Targeting molecular and structural changes down to single molecule level
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C. albicans secreting toxin

candidalysin Membrane investigations

IntraPerSpective (JUH, IPHT, FLI)

Development of label-free, non-invasive destruction-free Raman-based method

Characterization of intracellular infections within the host

» Applicationto Chlamydia abortus and Coxiella burnetii in cell culture
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 Detection of small signaling molecules based on
characteristic molecular vibrations

Cell image recorded during CARS
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CARS images of caryoynencin in infected champignon CARS imaging of protegencin in the algae C. reinhardtii

» Establishing the Leibniz ScienceCampus InfectoOptics as a collaborative research center for various scientific disciplines
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