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Abstract P-14: Molecular Modeling of the Transmembrane Domain of the
SARS Cov-2 S-Protein and its Interaction with the Membrane

Valery Novoseletsky, Marine Bozdaganyan, Daniil Litvinov, Olga Sokolova
M. V. Lomonosov Moscow State University, Moscow, Russia

Background: The spike glycoprotein of SARS-coronavirus mediates the early
events leading to infection of cells, including fusion of the viral and cellular
membranes. The spike is a type | membrane glycoprotein that possesses a
conserved transmembrane anchor and an unusual cysteine-rich domain that
bridges the putative junction of the anchor and the cytoplasmic tail. In this
study, we examined the role of these carboxyl-terminal domains in S-protein
interaction with membrane.

Methods: Structural model of the trimeric TM domain and adjacent fragments
of ecto- and endo domains (residues 1157-1256) of the S-protein was built by
homology basing on the solution structure of the SARS-coronavirus S-protein
HR2 domain (pdb-code 2fxp), the structure of the transmembrane domain of
HIV-1 gp41l in bicelle (5jyn), and assumption of generally coiled-coil fold of the
considered domain. C-terminus of the domain was left unstructured but fully
palmitoylated. Molecular dynamics simulation in heterogeneous lipid bilayer
was prepared with CHARMM-GUI and performed with Gromacs during 100 ns.
Results: 1. Ectodomain fragment (residues 1157-1212) demonstrates a tilt by
the angle of 40-60 degrees from the axis of the TM domain (residues 1213-
1237). This tilt is facilitated by glycine residues in position 1204. 2. Cholesterol
molecules of the bottom layer tend to localize around protein due to interaction
with palmitoyl tails while lipids in the upper layer do not show such tendency.
Conclusion: Performed molecular simulations show that both palmitoylation
and a large cluster of aromatic residues provide high stability of the S-protein
TM domain.
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