Biophysical insight into the SARS-CoV2 spike-ACEZ2 interaction
and its modulation by hepcidin through a multifaceted
computational approach

Hamid Hadi-Alijanvand,’ Luisa Di Paola,”* Guang Hu,™" David M. Leitner,S
Gennady M. Verkhivker,# Peixin Sun,” Humanath Poudel,® and Alessandro
Giuliani*

+Department of Biological Sciences, Institute for Advanced Studies in Basic Sciences
(IASBS), Zanjan, 45137-66731, Iran.

1Unit of Chemical-Physics Fundamentals in Chemical Engineering, Department of
Engineering, Universit'a Campus Bio-Medico di Roma, via / Alvaro del Portillo 21, 00128
Rome, Italy.

fICenter for Systems Biology, Department of Bioinformatics, School of Biology and Basic
Medical Sciences, Soochow University, Suzhou 215123, China.

§Department of Chemistry, University of Nevada, Reno, Nevada 89557, USA

|| Keck Center for Science and Engineering, Schmid College of Science and Technology,
Chapman University, One University Drive, Orange, California 92866, USA

+ Environmental and Health Department, Istituto Superiore di Sanit'a, 00161 Rome, Italy.

# Department of Biomedical and Pharmaceutical Sciences, Chapman University School of
Pharmacy, Irvine, California 92618, USA

* Corresponding Author

Corresponding Author E-mail: l.dipaola@unicampus.it; huguang@suda.edu.cn
Phone: +39 (06) 225419634

S1



Figure S1. The brief of the performed simulations is presented
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Here, the trimeric spike is presented by “ABC”, ACE2 subunit by “D” and hepcidin by “HPC”. The
adaptive tempering all atom MD (AT-MD, for 4 ns accelerated MD) is performed to optimized the
primary complexes. The sampling efficiency of ATMD reaches to 10 fold greater than regular MD
[Zhang, C.; Ma, J., Enhanced sampling and applications in protein folding in explicit solvent. The Journal
of Chemical Physics 2010, 132, 244101].Anisotropic network model (ANM) is performed to generate
rich structural ensembles around ground state of the complexes. Targeted MD (TMD) simulation is
utilized to simulate the transition pathway from close to open and vice versa transition of the chain C
(which binds to ACE2 and HPC in AMR).
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Figure S2. RMSD values and accessible surface area (ASA) as stability indicators of the AT-MD

trajectories are presented.
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a. The changes of RMSD value as an indicator of the trajectory stability is presented for hepcidin free
ABCD complex and for chain C. Chain C binds to ACE2.
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b. The ASA value as an indicator of the trajectory stability is presented for hepcidin free ABCD complex
and for chain C. Chain C binds to ACE2.
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c. The changes of RMSD value as an indicator of the trajectory stability is presented for ABCD-HPC
complex and for chain C. Chain C binds to ACE2 and HPC.
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d. The ASA value as an indicator of the trajectory stability is presented for ABCD-HPC complex and for
chain C. Chain C binds to ACE2 and HPC.
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Figure S3. The density of MM-GBSA predicted affinity is presented.
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The affinity of ACE2 (chain D) to spike trimer (ABC) in the presence (ABCH-D) and the absence of
hepcidin (ABC-D) is defined using MM-GBSA approach.
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