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Abstract; As the protein machine for HIV infecting cells, the envelope protein gpl120 exploits strategies such as
sequence variation and structural flexibility to evade host immune recognition, which is the main cause of the dif-
ferent neutralization phenotypes of HIV. Although the molecular mechanism of HIV neutralization phenotype has
been initially explored, the molecular basis related to its thermodynamics still needs to be further elucidated. In
this study, the method of homology modeling was employed to construct the gpl20 structural models from HIV
strains with extreme neutralization phenotype ( neutralization-resistant strain HO61. 14 and neutralization-sensitive
strain R2) , and the high-temperature molecular dynamics simulations were performed under a gradually increas-
ing temperature gradient to investigate the differences in structural stability , unfolding and conformational flexibil-
ity between these two phenotypic gp120. Our results indicate that the HIV neutralization phenotype is positively
correlated with the thermodynamic properties of gpl20, but not necessarily related to the degree of unfolding,
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The comparative analysis of structural deviations, native contact content, conformational population distribution,

and per-residue flexibility of gp120 at various temperatures clearly indicate that neutralization sensitive gp120 ex-

hibits greater structural deviation, more conformational states, and higher conformational flexibility than neutral-

ization resistance, but both have a similar degree of unfolding. It can be inferred from the remarkable different

thermodynamic properties of envelope protein gpl120 from HIV strains with extreme neutralization phenotype that

HIV is likely to use the thermodynamic properties of gp120 to adjust its conformation to balance the contradiction

between virus infection and immune evasion. Our research not only reveals the differences in conformational flex-

ibility and structural stability of gp120 from HIV strains with extreme neutralization phenotype, but also deciphers

the molecular basis underlying the extreme neutralization phenotype of HIV from the perspective of high tempera-

ture unfolding thermodynamics of gp120.
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Fig. 1 Sequence and structure of gp120 from HIV strains with extreme neutralization phenotype.
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Fig. 2 Time evolution curves of backbone root mean square deviation (RMSD) values of three replicas (R1 —

R3) of the neutralization-resistant ( blue lines) and the neutralization-sensitive ( green lines) gpl20 to

the respective starting structure at the temperatures of 300, 373, and 473 K.
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Fig. 3 Time evolution curves of native contact context (Q) of three replicas (Rl —R3) of the neutraliza-

tion-resistant ( blue lines) and the neutralization-sensitive ( green lines) gpl20 at the temperatures

of 300, 373, and 473 K.
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Fig. 4  Population distributions of the neutralization-resistant ( blues) and the neutralization-sensitive
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