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[bookmark: _Hlk63764679]Figure S1. 2D structures used in the interaction with spike protein and Mpro.


Validation
[bookmark: _Hlk71906988]To confirm the simulation results, the simulations performed by Han et al. [1] was replicated using GROMACS software and CHARMM36 force field. Figure S2.A- B compares the results of repeated simulations with the results that are shown in Figure 2.f of Han et al. The similarity of the RMSD values obtained indicates the accuracy of the simulations performed in this work.
The experiments performed by Pramanik et al. [2] were also simulated using GROMACS software. To do this, the interactions between angiotensin-converting enzyme 2 (ACE2) and spike protein in the presence of gold nanoparticles (GNPs), anti-spike antibody and buffer (Mock) was investigated. In these simulations, the OPLSA force field is used. The lower the absolute value of the energy resulting from the interactions of ACE2 and spike protein, the greater the effect of nanoparticles in preventing virus infection. In this regard, Figure S2.C shows the energy obtained from the interaction of ACE2 and spike protein and the results of Pramanik et al.ʼs work (Figure 4.c of the article). According to the results, the least interactions of ACE2 and spike protein occurred in the presence of GNP + 100 ng antibody. The consistency of the simulations and the results of the laboratory work of Pramanik et al. shows the correctness of the algorithms and simulation methods used in this work. 
[bookmark: _Hlk71894749]Also, Huang et al. [3] investigated the effect of pregnancy-induced hypertension (PIH) and gold nanorod complex (PIH-AuNRs) in inhibition of Middle East respiratory syndrome coronavirus (MERS-CoV) fusion in the Huh-7 cell. In this regard, interactions of MERS-CoV and Huh-7 in the presence of PIH and PIH-AuNRs is simulated using GROMACS software and OPLSA forcefield. The reduction of the absolute value of the MERS-CoV and Huh-7 interaction indicates the greater effect of the nanoparticles in inhibition of MERS-CoV fusion in the Huh-7 cell. Figure S2.D shows the energy of MERS-CoV and Huh-7 interactions and the results from the laboratory work of Huang et al. (Figure 5.g of Huang et al.’s article). The simulation results, like the results obtained from the work of Huang et al. [3], Show a decrease in MERS-CoV and Huh-7 interactions in the presence of PIH-AuNRs. This also shows the accuracy of algorithms and simulation methods.

[image: ]
Figure S2. (A-B) Comparison between simulation of Han et al. [1] and repeated simulations. (C) Comparison between experimental results of Pramanik et al. [2] and simulations results that are performed in this work. (D) Comparison between experimental results of Huang et al. [3] and simulationsʼ results performed in this work.
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Figure S3. Analysis of interaction of residues in the spike protein with nanosheets.
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Figure S4. Mapping Rg vs. energy of binding for bismuthene and graphene. 
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