PD-L1 nanobody competitively inhibits the formation of the PD-1/PD-L1 complex: Comparative molecular dynamics simulations
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[bookmark: OLE_LINK123]Figure S1. Ramachandran plot (A) and PDF energy (B) for each residue in PD-1. The unresolved residue section was marked in pink.
    Figure S2A shows the distributions of Root Mean Square Fluctuation (RMSF) of Cα atoms in PD-1/PD-L1 and PD-1_apo and PD-L1_apo .The flexibility distribution in the three systems trends to be similar, and the details suggest that three regions (LH69 ~ LL94, P39 ~ T51 and L128 ~ A132) of PD-1/ PD-L1 have higher RMSF values than those of PD-1_apo and PD-L1_apo, which is exactly identical with previous RMSD analyses and experimental literature [12] B-factor and RMSF both can be used to characterize conformational flexibility, and the larger B-factor and RMSF values indicate that the corresponding residues are more flexible. Figure S2B shows that the simulated B-factor values in PD-1/PD-L1 have high correlation with the experimental data (R2 = 0.40, N = 229), which suggests that the obtained MD trajectories are reliable and suitable for the subsequent analyses.
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Figure S2. The comparative analyses of the trajectories for the three investigated systems. (A) RMSF distribution of Cα atoms. (B) The correlation between the calculated B-factor values and experimental data.
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Figure S3 The radius gyration of PD-1/PD-L1 and Nano/PD-L1.
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Figure S4. The RMSF change of Cα atoms of PD-L1 protein over time in the PD-1/PD-L1(A) and Nano/PD-L1 (B) systems.
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Figure S5 The secondary structure of PD-1_apo, PD-L1_apo, PD-1/PD-L1 and Nano/PD-L1.
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Figure S6. Two-dimensional distribution of dihedral angles in the β-sheet residues for the PD-1/PD-L1 (A) and Nano/PD-L1 (B) systems
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Figure S7 The non-bonded interactions of PPI interface in PD-1/PD-L1 and Nano/PD-L1.
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[bookmark: OLE_LINK391][bookmark: OLE_LINK392][bookmark: OLE_LINK234][bookmark: OLE_LINK235]Figure S8. Dihedral angle change of LR113 (A, B) and LR125 (C, D)over time in PD-1/PD-L1 (A, C) and Nano/PD-L1 (B, D) systems.
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Figure S9 The distance’s variety of LR113-NH2/ ND99-OD2, LR113-NH1/ ND99-OD2 and LR125-NH2/ NQ116-OE1 over time.
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Figure S10 The variety of SASA in five simulation system (A/C), and the that of burried area in both complexes (B/D).
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