ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

Department of Veterinary Medical Sciences
Antonia Cugliari, PhD student

39° Cycle

[l 'year

2024/2025
Curriculum: Basic Sciences
ordinary bursary type

Kinetic evidence with evaluation of the
Supramolecular Organization of
Mitochondrial Respiratory Complexes and
mitovesicles production in animal

models of complex human diseases.



Effects of Tunicamycin and Unfolded Protein Response Inhibition on Mitochondrial Supercomplex
Organization and Functionality in a Murine Model of Hemorrhagic Shock
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THE ASSEMBLY AND FUNCTION OF MITOCHONDRIAL RESPIRATORY CHAIN COMPLEXES
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1.Vercellino, I. & Sazanov, L. The assembly, regulation and function of the mitochondrial respiratory chain. Nature Reviews Molecular Cell Biology 23, (2021).
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CONCLUSIONS #1

» Sustained UPR-pathway (induced with tunicamycin) causes a reduction in supercomplex (SC) levels and impaired
substrate channeling, thereby negatively influences the assembly and functionality of SCs.

 The use of UPR inhibitors counteracts this effect and restores the condition of the untreated HS group, preserving
the SCs integrity and increasing electron transfer efficiency.



The function and supramolecular assembly of the mitochondrial respiratory complexes underlie
hypertension-related stroke susceptibility in a model of complex human disease
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METHODS
To study the assembly of SCs:

Rat brain tissue Isolated Two-dimensional gel electrophoresis (2D BN/SDS-
mitochondria  pAGE) followed by immunodetection analysis

To study the functionality of SCs:
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Isolated Polarographic analysis with

mitochondria Oxytherm System



RESULTS SHR-SR group
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RESULTS SHR-SP group
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CONCLUSIONS #2

* The different susceptibility to stroke between SHR-SP and SHR-SR appears to depend on the integrity/loss of
mitochondrial SCs organization.

* In SHR-SP, the disassembly of Complex | compromises channeling and reduces the metabolic control by CIV,
promoting the mitochondrial dysfunction that accompanies the stroke phenotype.



Isolation and characterization of mitovescicles production from bronchial epithelial cells
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METHODS
Analysis of Bioenergetic and Proteomic characteristics of MDVs:
Human bronchial epithelial cells (CF HBE-AF508) /
. L b=
T - /
— T gl
@ Bioenergetic analysis with
’ > @ e SeaHorse Technology
With Pseudomonas \
aeruginosa infection MDVs C t
-CsA -CsA Ultracentrifugation & I
+CSA +CSA and sucrose gradient
Proteomic analysis (SDS Page
and Western Blotting)




PRELIMINAR RESULTS
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NEXT STEPS

A Transmission Electron Microscope observation is planned.

The MDVs isolation protocol will be improved.
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