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The recent Passarella\'s research topics include:

1. Energy metabolism in animal, plant and yeast mitochondria

1.1 Mitochondrial transport of metabolites and vitamins

1.2 Novel pathways and enzymes

1.3 The laser light sensitivity of isolated cells, mitochondria, enzymes and molecules

A review on the role of mitochondrial transport in energy metabolism has been recently
published.

In particular, Professor Passarella has shown the occurrence of the malate/oxaloacetate
shuttle aimed at transferring reducing equivalents from cytosol to mitochondria. Such a
shuttle has been shown to play a major role in the oxidation of NADH by mitochondria
isolated from plants, with a minor role to the external NAD(P)H dehydrogenases; this
provides a novel metabolic pathway in plant biochemistry. That malate/oxaloacetate
shuttle largely contributes to the oxidation of externally added NADH with respect to other
shuttles including the malate/aspartate shuttle was also shown by reconstructing these
shuttles with mitochondria from heart left ventricular from rats subjected to
hypertension/hypertrophy.

The capability of both yeast and mammalian mitochondria to synthesise FAD from taken
up riboflavin and to export it has been shown as well as the existence of mitochondrial
enzymes devoted to FAD and FMN catabolism. In this regard, the occurrence of the
riboflavin/riboflavine derivative cycle was shown to account for localization and recovery of
these compounds in mammalian mitochondria.

A major contribution was given to shed light on the mitochondrial metabolism of the lactate
isomers: D-lactate metabolism was discovered in mammalian, yeast and plant
mitochondria as due to a putative D-lactate dehydrogenase localized in the inner
mitochondrial compartments where D-lactate is transported both in a proton compensated
symport and via a variety of antiporters. L-lactate was show to contribute to
gluconeogenesis via its matrix metabolism and export of oxaloacetate in the
extramitochondrial phase in exchange with further L-lactate.



The capability of He-Ne laser irradiation to improve the quality of turkey semen has been
shown (6).

2. Cell death in animal, plant and yeast cells

2.1 The role of mitochondria in the necrosis and apoptosis in granule cerebellar cells

2.2 The bioenergetics of the programmed cell death in heat shocked tobacco cells

2.3 Yeast and apoptosis

A review on the glutamate neurotoxicity in cerebellar granule cells has been published.
The role of mitochondria in the necrosis and apoptosis in cerebellar granule cells: this field
of research concerns the manner by which cerebellar granule cell die via
apoptosis/necrosis with a special emphasis on the role played by mitochondria in
theseprocesses. In rat cerebellar granule cells it was shown that cytochrome c release
takes place during both glutamate toxicity and apoptosis due to deprivation of depolarizing
levels of potassium. In both cases, the released cytochrome c, present in the cytosolic
fraction obtained from cerebellar granule cells undergoing apoptosis, can operate as a
ROS scavenger and as a respiratory substrate. Thus proposal was made that in cerebellar
granule cell death, the released cytochrome c can contribute per se to provide

ATP required to prevent energy deficit in necrosis and for the cell programmed death to
occur. Consistently it was shown that cellular ATP content increases in cerebellar granule
cell apoptosis, that the role of oxidative phosphorylation is facultative, i.e. ATP can also
derive from anaerobic glycolysis, and that the type of cell death depends on the ATP
availability.

In the early phase of apoptosis the production in the extramitochondrial phase of ATP as
synthesised via oxidative phosphorylation and exported outside mitochondria via the
adenine nucleotide carrier (ANT) is impaired due to reactive oxygen species, but not to
caspase. Later due to caspase action on proteins different from the ADP/ATP translocator,
ANT becomes a component of the permeability transition pore which itself is dispensable
for apoptosis to occur.

Some features of the programmed cell death in plants has been shown including the ROS
production, the involvement of mitochondria and the cytochrome c release.

3. Oxidative/environmental stress in plant cell

3.1 The role of potassium channel, uncoupling protein and alternative oxidase in
mitochondrial bioenergetics

3.2 The role of mitochondria in the plant defence against environmental stresses causing
excess reactive oxygen species (ROS) production

The existence of the potassium channel in plant mitochondria has been discovered,
moreover a novel property of the plant uncoupling protein as been shown in aged-
dehydrated mitochondria from Jerusalem artichoke, namely the sensitivity to ROS.
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