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Sunlightis a very important signal for every living organism,
serving either as a source of energy or information from
the surrounding environment, and it can be considered
crucial for effective competition and survival in nature. In
fungi, light controls e.g. metabolic processes, developmen-
tal decisions, physiological adaptations, morphogenesis, cit-
cadian clock and cellular stress response. These organisms
are able to receive light stimuli via protein receptors, which
are responsible for reception light of different intensity and
wavelength (color), suggesting the ability of fungi to detect
specific light signals.

The reaction of fungi to a light stimulus is multidirectional
and varies across fungal species. In recent years, it has been
repeatedly proven that, using up to 11 photoreceptors and
signaling cascades, fungi change their global gene expres-
sion profile, which regulates their metabolism and numer-
ous signal transduction pathways. Changes in response to
light were mainly observed in the metabolism of carote-
noids, polysaccharides, carbohydrates, fatty acids, nucleo-
tides and nucleosides, and the regulation of secondary me-
tabolite production. The research conducted so far in the
field of fungal photobiology focuses on the physiological
importance of light for fungi, as well as on the regulation
of metabolism and enzyme activity by light and the pos-
sibility of using this property to improve biotechnological
processes.
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The COVID-19 pandemic caused by SARS-CoV-2 has
had a significant impact on global health and economies.
Despite the availability of vaccines, their limited accessi-
bility and vaccine hesitancy pose challenges in controlling
the spread of the disease. Effective therapeutic strategies,
including antiviral drugs, are needed to combat the future
spread of new SARS-CoV-2 virus variants. The main pro-
tease (Mpro) is a critical therapeutic target for COVID-19
drugs, and its inhibition impairs viral replication. However,
the use of drugs that inhibit Mpro may induce selection
pressure, and it is critical to monitor viral resistance to
known drugs and to develop new drugs. We have devel-
oped a yeast system for the identification of Mpro inhibi-
tors as an alternative to costly and highly biosecure tech-
niques. The system is based on stable expression of Mpro
and does not require selection media. It can be cultured on
a rich carbon source, providing rapid growth and screen-
ing results. In screening the drug library, the system found
several drugs with Mpro inhibitory properties. One drug,
not yet known for its Mpro inhibitory potential with high
efficacy, may contribute to the development of new de-
rivative molecules effective against SARS-CoV-2 and other
beta-coronaviruses.
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Melanins are biopolymers found in i.e. animals, plants,
bacteria and fungi. They play versatile roles such as anti-
oxidants, radioprotectants, or binding sites for xenobiotics,
thus they gain growing interest in the scientific community.
Whereas the analytical methods for studying melanins of
higher animals are well established, studies of fungal mela-
nins are still very challenging due to additional types of the
pigments, for instance, 1,8-dihydroxynaphthalene derived
melanins, which do not occur in animals [1].

In the presentation, the actual state of the art in fungal
melanin analyses would be shown and the challenges re-
maining in the field would be discussed. Next, the results
of studies of melanins synthesized by Plenodomus biglobosus
(Shoemaker & Brun, 2001), using methods such as elec-
tron paramagnetic resonance (EPR) spectroscopy, analy-
sis of melanin degradation products (methods by Ito and
Wakamatsu) and specific inhibitors of biosynthetic path-
ways would be presented. Performed experiments revealed
that P. biglobosus is capable of synthesizing additional types
of melanins except for previously detected benzothiazine
pheomelanin [2]. Finally, the application of the obtained
data in the studies of melanin interactions in fungal dual
cultures would be shown.
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A new model of fungal dual cultures has been proposed. It
eliminates the influence of physical factors on the fungus
under study, such as the edge of the Petri dish closest to
the fungus culture or the physical presence of a second
colony. The model accurately determines the culture start
conditions and requires calibration of the culture comple-
tion time. In the start of the dual culture of our model, it
is crucial to maintain equal distances from the physical bar-
riers of both fungi, which can be a variable depending, for
example, on the diameter of the dish. The fungal inocula
are arranged along the diameter of the dish. The distance
of both fungal inocula from the proximal edge of the path-
way and between inoculum centres should be the same. A
calibration of the culture completion time should be pet-
formed before starting the dual culture. The calibration is
based on a monoculture of the pathogen whose inoculum
is placed under exactly the same conditions and in the same
position as it will be in the dual culture. The time of the
end of the parameterisation of the dual culture with the
pathogen under test determines the time of the monocul-
ture, in which the effect of inhibition of mycelial growth
by the proximal edge of the dish is observed. This occurs
when the size of the monoculture colony radii, measured
along the diameter of the dish, towards the proximal and
distal edges of the mycelium become statistically signifi-
cantly different.
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