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Sehr geehrte Damen und Herren,

in dem oben genannten Promotionsverfahren wird die Annahme der Dissertation

Molecular neighborhood of the MICOS complex and its implications in cellular metabolism

von den Berichterstattenden Prof. Dr. A. Reichert und Prof. Dr. M. Zurbriggen beantragt. Sie kann zusammen
mit den Gutachten in der Zeit

vom 29.05.2026 bis 09.06.2026

eingesehen werden. Bitte wenden Sie sich zur Einsicht an das Promotionsbüro (promotionmnf@hhu.de).

Einsprüche gegen diese Dissertation können nur zwei Tage nach der vorgenannten Frist
geltend gemacht werden. Erfolgt kein Einspruch, so gilt die Dissertation als angenommen
(§ 7 Ziffer (5) PO).

Sofern die Dissertation angenommen wird, findet die mündliche Prüfung am

12.06.2026 um 14.00 Uhr

im Hörsaal 2B statt. Als Prüferinnen bzw. Prüfer sind vorgesehen:
Juniorprof. Dr. M. Kutsch, Prof. Dr. A. Kedrov und Prof. Dr. L. Schmitt.

Die Öffentlichkeit ist bei der Befragung zugelassen.

Mit freundlichen Grüßen
im Auftrag

Daniela Schleiffer
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Summary 

Mitochondria are of central importance for cellular metabolism fulfilling not only energy 

conversion through the oxidative phosphorylation system, but also housing essential 

metabolic processes such as the TCA cycle, β-oxidation or FeS cluster biosynthesis. 

Mitochondria possess two membranes of which the inner membrane forms 

characteristic folds termed cristae, which are connected to the rest of the inner 

membrane through narrow tubular structures termed crista junctions (CJs). 

Noteworthy, mitochondria are highly dynamic, rearranging their network and 

ultrastructure in response to cellular metabolic demands. The maintenance of 

mitochondrial architecture is governed by multiple protein complexes. One of the key 

players in the establishment and maintenance of mitochondrial ultrastructure is the 

mitochondrial contact site and cristae organizing system - MICOS. MICOS is 

composed of two subcomplexes formed by the core subunits MIC10 and MIC60. 

MIC60 subcomplex further contains MIC25 and MIC19, whereas the MIC10 

subcomplex constitutes MIC13, MIC26 and MIC27. The first study presented in this 

work employs an unbiased proximity labeling approach to investigate the molecular 

neighborhood of the individual MIC10 subcomplex subunits. This showed an 

enrichment of the protein import and homeostasis machinery, as well as a variety of 

metabolic enzymes and transporters in MICOS proximity, underlining the central role 

of MICOS in mitochondrial metabolic adaptation. Furthermore, differences in the 

molecular environment of individual MIC10 subcomplex proteins were found, e. g. 

showing a higher involvement of MIC10 and MIC26 in metabolic processes, whereas 

MIC13 and MIC27 showed an enrichment for proteins associated with mitochondrial 

translation. Another study presented in this work aims at an in-depth investigation of 

the functional relevance of MIC26 in metabolic adaptation using normal and high-

nutrient conditions. This study demonstrated the central role of MIC26 in regulation of 

lipid metabolism, with a shift towards cholesterol and fatty acid anabolism in 

normoglycemia and a failure to adapt to hyperglycemia upon genetic MIC26 deletion. 

A further study presented here showcased the interaction of MIC13 with SLP2, which 

is required for stabilization of MIC26 and promotion of assembly kinetics for the MIC10 

subcomplex. This study demonstrates a modular assembly mode in which MIC10 

subcomplex pre-assembles to promote docking of the MIC60 subcomplex, thus 

MICOS maturation. Overall, this work provides a deeper understanding of MICOS 

assembly and the regulatory function of its subunits. 

  


