Reg. No: 2017/27/B/ST5/02631; Principal Investigator: prof. dr hab. Tadeusz Jan Sarna

The main objective of this research project islteidate molecular and cellular processes resptmfib
transformation of the skin pigment melanin fromediiicient photoprotectant and antioxidant into a
photosensitizing and prooxidant agent. It is pedad that these dramatic changes of physicochemical
properties of the skin melanin are induced by esiwesexposure of the skin to intense solar radiatio
leading to oxidative degradation of the melanirctsphotomodified melanin has the ability to
photogenerate singlet oxygen, to induce damageltalar DNA, proteins or lipid components of
membranes and exert phototoxic reactions.

To achieve the intended objective, detailed stugieplanned using systems of different complexity
from well-defined models to skin cells in vitro,\hich advanced spectroscopic and analytical method
will be employed. We want to identify key photocheah processes responsible for critical modificasio
of the structure and physicochemical propertiemefanins, which lead to enhanced photoreactivity of
the pigment and its phototoxicity in cells. Therefahe investigations will be carried out on satith
melanins — models of natural pigments responsdiélack or red pigmentation of the human hair,
pigment granules isolated from hair of differenfoc@nd on cultured keratinocytes, with melanin
granules introduced into the cells by phagocyt@ysithetic melanins and natural pigments, isolated
from hair, will be subjected to irradiation fronsalar simulator, and the degree of their photochami
modifications will be determined by optical andatten paramagnetic resonance spectrocopies and
special degradation analysis. Photoreactivity ofticd and photomodified melanins will be determined
by measuring the efficiency of photogenerationeafctive oxygen species, including singlet oxygen, a
the ability of melanins to photoinduce oxidationpobteins, unsaturated lipids and photogenerateifape
DNA lesions. Phototoxicity of the studied melanivi§ be analyzed in keratinocytes in vitro using
standard cell biology methods as well as emplogithganced imaging methods such as atomic force
microscopy and laser scanning confocal microscdpg. study will also include a thorough analysis of
the efficacy of selected antioxidants to protectiast phototoxicity mediated by photomodified matan

Numerous epidemiological studies indicate the iasireg hazard of phototoxic action induced by solar
radiation, which in people is responsible for aarmiing rise in the incident of skin cancer, inchglthe
particularly aggressive malignant melanoma, phetgés and disorder of immunological responses, and
premature skin aging. That is why our project, lick the role of the natural skin pigment melamin i
photochemical reactions leading to an increaseddtion of reactive oxygen species, subcellular
organelle damage and cytotoxicity will be analyziwell and the potential protective action oéstid
antioxidants will be analyzed, is viewed as timahygl important. The project research is innovatbretf

is based on an original hypothesis and postulatgsare result of long-term studies of biophysical
properties of melanin pigments, in which the prbjeader contributed substantially.



