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Expression of a single retroviral protein, Gag, in mammalian cells is sufficient for assembly of virus-like 
particles (VLPs).  RNA seems to play an essential role in both the assembly and structure of VLPs (3, 4, 
6), but the nature of its contribution to the assembly and structure of retrovirus particles is not yet fully 
understood.  As one approach to further understanding the role nucleic acid binding plays in the assembly 
process, several groups have previously replaced the principal nucleic acid-binding domain of the Gag 
protein, nucleocapsid (NC), with either dimerizing or trimerizing zipper domains, and shown VLP production 
to be largely unaffected (1, 5, 7).  
	
We have extended the analysis of the assembly properties of these HIV‑1 Gag-Z chimeras, utilizing 
dimerizing (Gag‑ZLeu) and trimerizing (Gag‑ZIle) constructs.  VLPs formed in vivo were extensively analyzed.  
The Gag‑Z VLPs were morphologically very similar, though not identical, to wild-type (WT) VLPs, and 
have a slightly lower buoyant density. They appear to lack RNA. Interestingly, the Gag-Z proteins can co-
assemble with WT Gag.  

The Gag‑Z proteins have also been expressed in and purified from E. coli; the fact that they are soluble 
implies that, like WT Gag, they require a co-factor(s) for assembly.  We found that they can bind to nucleic 
acids, despite the absence of the NC domain, and that nucleic acid can promote VLP assembly in vitro.  
Remarkably, inositol phosphates (IPs), which do not induce assembly of WT Gag but which modulate its 
assembly on nucleic acids (2), do support assembly of the Gag‑Z proteins.  Further, the “dimerizing” Gag 
ZLeu forms very small VLPs in IP6 alone or nucleic acid alone, but correctly sized particles in IP6 + nucleic 
acid.  In contrast, the “trimerizing” Gag‑ZIle forms full-sized particles in IP6 alone.  Thus, a trimerizing motif 
at the C‑terminus of the protein can replace nucleic acid in assembly.  This finding suggests that nucleic 
acid acts as a scaffold for trimerization of Gag during normal particle assembly. 
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