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Cocktail of REGN Antibodies Binds More Strongly to
SARS-CoV-2 Than Its Components, But The Omicron
Variant Reduces Its Neutralizing Ability
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Materials and Simulation Methods

All-atom steered molecular dynamics simulation

The force experienced by the pulled atom is measured according to the following equation:
F=k(Az—-vt). The spring constant k=600 kJ/(mol*nm2) (~1020 pN/nm), which is a typical value

. . . _ Replica exchange umbrella used in atomic force microscope (AFM) experiments. pulling speed v = 0.5 nm/ns.
Configuration potential energy: sampling MD simulation Estimation of pulling work, unbinding free energy:

Ca coarse-grained model: each amino acid is represented by a single interaction site centered on
the Ca atom position.
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The pulling work:
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Criterion for replica exchange in REX-US = 2
Calculations of Dissociation constant K P(1 & 2) =eA K F
oSN
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b~ [complex] A
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Fraction of the bound state complex, p — J, b anr?e=FGMay (5)
P, = [complex] (3) b f; ar2e—BG™ dr
[monomer]+[complex] P,
[monamer] = ” C() (6) Figure 1: Structure of the REGN10933+REGN10987-RBD complex, retrieved from PDB with ID 6XDG. RBD is shown in orange while green
v(r) and blue describe REGN10987 and REGN10933. The external force is applied to (A) REGN10933, (B) REGN10987 and (C) RBD

Fraction of unbound state, P, =1 —P 4 P REGN10933+REGN10987). The pulling direction in SMD simulations is shown with a spring along the z-axis.
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Figure 4: Time dependence of (A) the force, (B) pulling work, and (C) non-equilibrium free energy of the REGN10933-RBD, REGN1097-RBD and
REGN10933+REGN10987-RBD complexes. The results were averaged over five independent SMD runs REGN10933
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