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            Abstract
Envelope glycoproteins of human and simian immunodeficiency virus (HIV and SIV) undergo a series of conformational changes when they interact with receptor (CD4) and co-receptor on the surface of a potential host cell, leading ultimately to fusion of viral and cellular membranes. Structures of fragments of gp120 and gp41 from the envelope protein are known, in conformations corresponding to their post-attachment and postfusion states, respectively. We report the crystal structure, at 4â€‰Ã… resolution, of a fully glycosylated SIV gp120 core, in a conformation representing its prefusion state, before interaction with CD4. Parts of the protein have a markedly different organization than they do in the CD4-bound state. Comparison of the unliganded and CD4-bound structures leads to a model for events that accompany receptor engagement of an envelope glycoprotein trimer. The two conformations of gp120 also present distinct antigenic surfaces. We identify the binding site for a compound that inhibits viral entry.
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                    Figure 1: Structure and sequence of SIV gp120 core.[image: ]


Figure 2: Comparison of glycosylated, unliganded SIV gp120 core with deglycosylated, liganded HIV-1 HXBc2 gp120 core14.[image: ]


Figure 3: Conformational changes induced by CD4 binding.[image: ]


Figure 4: The binding sites (BS) of CD4 and monoclonal antibody (mAb) 17b (ref. 14), and the putative binding site of BMS-378806 (ref. 24), a small-molecule inhibitor of HIV-1 entry.[image: ]


Figure 5: Surface structure of the glycosylated, unliganded gp120 core.[image: ]


Figure 6: Proposed models for gp120/gp41 trimers in unliganded and CD4-bound conformations.[image: ]
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HIV turncoat: gp120 unbound
The structure of the gp120 envelope protein from HIV (human immunodeficiency virus) bound to the CD4 receptor from the host cell has been known since 1998, but its structure prior to receptor binding had remained elusive. At last unliganded gp120 from simian immunodeficiency virus has been successfully crystallized, and its structure determined to 4 Ã… resolution. The protein's shape is very different in bound and unbound states: this large-scale structural change may be part of the subterfuge used by gp120 to evade the host's immune system. In addition a probable binding site for the recently discovered drug-candidate BMS-378806 was identified. BMS-378806 and some of its analogues are candidate antiretrovirals that inhibit the entry of HIV-1 into host cells by blocking CD4 binding.
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