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Pulmonary hypertension results in RV hypertrophy, fibrosis and impaired func-
tion resulting in RV failure. PH is associated with impaired heart metabolism
and mitochondrial respiration. Mitochondrial supercomplexes (mSC) are as-
semblies of multiple electron transport chain (ETC) complexes that consist
of physically associated complex I, III and IV to enhance respiration. We
induced PH in rats by Sugen-Hypoxia (3 weeks) followed by normoxia (4
weeks). Control (n=11) and PH (n=10) were subjected to echocardiography,
CN-PAGE to assess SC abundance and activity. RV function (PAT and
TAPSE) was reduced in PH and there was significant RV hypertrophy. Activity
(100þ/- 3.6 vs 64.0þ/-3.8 %, p<.01) and abundance (100þ/-1.8 vs 49.3
þ/-1.1, p=.02) of complex IV in mitochondrial SCs was severely reduced in
PH animals compared to control. There were no differences in total CIV activ-
ity or abundance in smaller ETC assemblies (100 vs 97.5%, p=.78) TAPSE and
RVWall thickness significantly correlated with CIV SC activity (r=.71 and -.80
respectively P<.01). CIII abundance was lower in SCs (P=.01) but total CIII
levels were unchanged. Overall levels of CI were unchanged. CI activity in
SC assemblies was mildly reduced in PH but this was not significant (100þ/-
12 vs 77.4 þ/-8.2, p=.14). There were no changes in CII activity or abundance
in RV. When expressed as % total activity/complex, there was a small but sig-
nificant shift in SC complex I activity in females (6) with PH but not males (4)
(91% of non-PH for females vs 97% of non-PH for males, p=.02). There were
no sex-dependent changes in RV supercomplexes in CIV activity with PH. In
conclusion PH-induced RV dysfunction is associated with reduced assembly
and activity of mitochondrial SCs with major disruption of CIV.
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Exacerbated emission of reactive oxygen species (ROS) from presynaptic mito-
chondria is a well-studied hallmark of several neurodegenerative diseases,
including amyotrophic lateral sclerosis. Outside the context of pathology, the
potential physiological role of mitochondrial ROS in presynaptic function
and plasticity remains largely understudied. Here, we investigated this potential
role by combining optogenetic techniques, electrophysiological recordings,
confocal microscopy, and a well-established protocol for induction and mea-
surement of synaptic potentiation in drosophila neuromuscular preparations.
We observed an expected increase in spontaneous miniature excitatory junction
potentials (mEJP), accompanied by a temporary increase in ROS emission seen
by confocal imaging of presynaptic motor neuron mitochondria expressing
roGFP2-Orp1. Furthermore, we were able to replicate this increase in mEJP
frequency after optogenetic induction of ROS emission from pre-synaptic mito-
chondria expressing mito-killer red. These preliminary but exiting results may
indicate a potential role of mitochondrial ROS signaling in synaptic potentia-
tion. Further studies will inquire about this role, as well as the potential
signaling targets of mitochondrial ROS in the presynaptic structure of
drosophila neuromuscular junctions.
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Recent studies suggested that low intensity magnetic fields (MF) exerted a
stimulatory effect on the mitochondrial metabolic activity, when applied to
the whole animals, organs, or single cells. However, the mechanisms and the
ranges of MF strength for this stimulation are still unclear. Here we hypothesize
that static low intensity MF can regulate mitochondrial electron transport chain
activity as such enhance mitochondrial respiration. Nearly uniform low-
strength magnetic fields were generated by Helmholtz coils, which were
mounted into the water jacket of the measure chamber of an oxygraph. Appli-
cation of 0-1.93 milli Tesla (mT) MF to mitochondria isolated from adult rat
hearts produced a bell-shape increases in the respiratory control ratio that
peaked at 0.50 mT and returned to baseline at 1.50 mT. The activity of the com-
plexes 2, 3 and 5 but not 1 of the mitochondrial electron transport chain and
several enzymes of the tricarboxylic acid cycle also showed a bell-shape in-
crease after similar intensity of MF exposure. We further explained these re-
sults by applying the physical chemistry principles of magnetic Zeeman
effect on radical pair redox in electron transport chain complexes. Taken
together, our data show that low intensity MF can increase the mitochondrial
respiratory activity via Zeeman splitting on the radical pair mechanism by a
narrow range of small MF.
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a-Synuclein, a neuronal protein implicated in Parkinson’s disease (PD), is
known to cause mitochondrial dysfunction. We have shown that a-synuclein
binds to the outer mitochondrial membrane and reversibly blocks the
Voltage-Dependent Anion Channel (VDAC) with nanomolar efficiency. Our
results also suggest that a-synuclein uses VDAC as an entryway to mitochon-
dria, where it can target specific enzymes of the electron transport chain. Ac-
cording to our proposed model, the N-terminal of a-synuclein binds to the
lipid membrane followed by the capture of its disordered C-terminal tail by
the VDAC pore, thus reducing the transport of ATP/ADP and other metabolites
mediated by this channel. The binding of a-synuclein to the lipid membrane is
the crucial step. Here we report the inhibitory effect of a small membrane-
binding peptide (MBP) on the a-synuclein interaction with VDAC as a proof
of principle. Using single-channel electrophysiology, we show that additions
of MBP in micromolar concentrations to the same side of the membrane as
a-synuclein results in a progressive reduction of the frequency of VDAC
blockage events with IC50 of 30 mM. Using two independent methods of
measuring protein-membrane interaction, bilayer overtone analysis, and fluo-
rescence correlation spectroscopy, we found that MBP induces detachment
of a-synuclein from lipid membranes with kd � 30 mM, independently of the
presence of VDAC. We further confirmed these in vitro results in HeLa cells
treated with MBP linked to a cell-permeable peptide (CPP) using proximity
ligation assay. The addition of 5 mMMBP-CPP to the cells decreased the accu-
mulation of a-synuclein at the inner membrane of mitochondria. Our results
demonstrate that it is possible to regulate a-synuclein blockage of and translo-
cation through VDAC by rationally designed peptides suggesting potential
therapeutics to reduce a-synuclein-induced mitochondrial toxicity in PD and
other synucleinopathies.
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AMP-activated protein kinase (AMPK) is a key regulator of energy homeosta-
sis under conditions of energy stress. Though heart is one of the most energy
requiring organs and depends on a perfect match of energy supply with high
and fluctuating energy demand to maintain its contractile performance, the
role of AMPK in this organ is still not entirely clear, in particular in a non-
pathological setting. Here we characterized cardiomyocyte-specific, inducible
AMPK a1 and a2 knockout mice (KO), where KO was induced at the age of
8 weeks, and assessed their phenotype under physiological conditions. In the
heart of KO mice, both AMPK a isoforms were strongly reduced and thus
deleted in a large part of cardiomyocytes already two weeks after tamoxifen
administration, persisting during the entire study period. AMPK KO had no ef-
fect on heart function at baseline, but alterations were observed under increased
workload induced by dobutamine stress, consistent with lower endurance exer-
cise capacity observed in KO animals. AMPKa deletion also induced a
decrease in basal metabolic rate (oxygen uptake, energy expenditure) together
with a trend to lower locomotor activity of AMPK KO mice 12 months after
tamoxifen administration. Loss of AMPK resulted in multiple alterations of
cardiac mitochondria: reduced respiration with complex I substrates as
measured in isolated mitochondria, reduced activity of complexes I and IV,
and a shift in mitochondrial cristae morphology from lamellar to mixed
lamellar-tubular. A strong tendency to diminished ATP and glycogen level
was observed in older animals, one year after tamoxifen administration. Our


