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In this section we present a simple numbering scheme to facilitate the identification of the position
number or precise location of interest in HIV DNA or proteins.

Inconsistent and inaccurate numbering of locations in HIV DNA and protein sequences is a
serious problem in the HIV literature. Therefore we decided to provide a practical guide to help
circumvent these problems in the future, and to attempt to bring a common language into discussions
in the field. We present a clearly numbered set of proteins, and the full length genome, for HIV
HXB2, GenBank accession number K03455. HIV HXB2 is also known as: HXBc2, for HXB clone
2; HXB2R, in the Los Alamos HIV database, with the R for revised, as it was slightly revised relative
to the original HXB2 sequence; and HXB2CG in GenBank, for HXB2 complete genome. Our web
site has an interactive program to further facilitate obtaining position numbers relative to HXB2CG
(http://hiv-web.lanl.gov/NUM-HXB2/HXB2.MAIN.html).

HXB2 was selected as the prototype, because this virus is the most commonly used reference
strain for many different kinds of functional studies. Importantly, all of the envelope structural data
published to date translates residue numbers into the HXB2 numbering scheme. Now that a core HIV-
1 gp120 structure is solved (for review, see Wyatt et al, this compendium), it has become apparent
that conservation in core sequences, especially in hydrophobic interior domains, exists to preserve
similar folding in gp120 variants. As the envelope protein is riddled with insertions and deletions, it is
particularly problematic for numbering. The current system, of sequentially numbering proteins from
any strain, lacks a common way to refer to specific locations in a protein. We propose the following
system to circumvent this problem:

1) Case of insertion in sequence relative to HXB2CG. Use residue number/alphabet (e.g., 131a,
131b, 131c, etc.) to refer to residues in variable regions that are “extra” compared to what HXB2 has.
A similar scheme has been used for immunoglobulin complementarity-determining region (CDR)
loops (see Lucas et al.,J Immunol1998161:3776–80 (1998) for an example).

Example: If the region under study isLLLTRDGGSNRSEPEVEIFRPof ENVB, gp120,

452 465 470 HXB2 amino acid position from start of gp160
| | |
LLLTRDGGNSNNES--EIFRP HXB2
LLLTRDGGSNRSEPEVEIFRP ENVB

one could refer to it as corresponding to HXB2 gp160 position numbers 452–470 with a two base
insertion (465a = E and 465b = V)
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2) Case of deletion in sequence relative to HXB2. Indicate the deleted residues.

Example: If the region under study is LLLTRDGGNN of 92RW020.5,

452 463 HXB2 amino acid position from start of gp120
| |
LLLTRDGGNSNN HXB2
LLLTRDGG..NN 92RW020.5

one refers to it as corresponding to HXB2 gp160 position numbers 452–463 with a two base deletion
at positions 460–461. We suggest using the annotation 452-463(del 460-461) to make this explicit.

The sequential numbering relative to either 92RW020.5 or ENVB could also be provided in the
above two examples, but the HXB2 numbering should also be provided as a reference.

The benefit of this numbering strategy is that, for example, aspartate 368, which is involved in
CD4 binding, or gp160 368 D, means the same thing to everyone working on envelope glycoproteins,
regardless of the reference strain they used in their particular studies.

Also, when working with a short functional domain, epitope, or primer, researchers should pub-
lish the precise amino acid or nucleotide string that they are working with, as well as the HXB2
numbered positions, to ensure that there is no confusion (for example, write out ENVBLLLTRDG-
GSNRSEPEVEIFRPas well as give the boundary position numbers).

We intend to change the HIV Immunology Database to this system, through the course of 1999.
This year we have made the HXB2 strain the reference strain in our alignments for the sequence
compendium, although the WEAU strain remains the reference strain for the immunology compendium
in 1998.

This numbering was based on previous HIV sequence database annotation, cross-checked with
protein structure databases, Tozser et al.,FEBS letters281:77–80 (1991), and R. J. Gorelick and L. E.
Henderson,Human Retroviruses and AIDS 1994, part III, pages 2–10.
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