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Mechanisms of action for the supramolecular drugs:
neutron study
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Many low molecular weight compounds and peptides are capable of forming supramolecular complexes. In
the form of such complexes, the molecules are capable of multicenter cooperative binding to target proteins.
It is advisable to study these complexes using small-angle scattering methods in combination with molecular
dynamics modeling in the free diffusion approach.
When studying the mechanism of interaction of a triazavirin drug with polypeptides by neutron small angle
scattering methods in combination with molecular dynamics, it was shown that the drug molecules are capa-
ble of forming linear supramolecular complexes and altering the quaternary structure of proteins (Shvetsov et
al. 2018)(Zabrodskaya et al. 2018)(V. V. Egorov et al. 2017). Supramolecular amyloid-like peptide complexes
are capable of specific effects on the secondary structure of the protein, which can be used to create a new
class of antiviral drugs, as was shown using small-angle neutron scattering and time-resolved x-ray scatter-
ing(Zabrodskaya et al. 2017)(V. V. Egorov et al. 2013)(Matusevich et al. 2015).
The interaction of supramolecular complexes formed in lipid membranes with receptors can be used to mod-
ulate cell signaling, including the creation of immunomodulating drugs that affect T cells. The effect of com-
plexes on the chromatin structure can be used to create a new class of drugs - epigenetic regulators that affect
gene expression(Lebedev et al. 2019).

Primary authors: ZABRODSKAYA, Yana (Petersburg Nuclear Physics Institute); SHVETSOV, Alexey (PNPI
NRCKI); LEBEDEV, Dmitry (Petersburg Nuclear Physics Institute); Dr GORSHKOVA, Yulia (JINR, Dubna, Rus-
sia); Dr KUKLIN, Alexander (JINR, Dubna, Russia, Moscow Institute of Physics and Technology (State Univer-
sity)); PIPICH, Vitaliy; Dr ISAEV-IVANOV, Vladimir (Petersburg Nuclear Physics Institute); EGOROV, Vladimir
(Petersburg Nuclear Physics Institute)

Presenter: ZABRODSKAYA, Yana (Petersburg Nuclear Physics Institute)

Session Classification: Poster Session

Track Classification: Drug design and delivery


