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Structural data

The four-stranded b-sheet conformations of the V1V2
domain were derived from previously published co-crystal
structures of V1V2 with BNAbs PG9 and PG16.1,2 The
conformation of the gp140 trimer was derived from its re-
spective co-crystal structure in complex with the BNAb
PGT122.3

V1V2 bioinformatics

V1V2 loop sequence information was obtained from the
Los Alamos National Laboratory HIV Database and filtered
according to a protocol described elsewhere.4 Briefly, the
initial set of sequences was filtered by removing problematic
sequences, sequences with non-amino acid symbols, se-
quences with V1V2 entirely deleted, and sequences with
unspecified side chains. Only one sequence per patient was
randomly selected from the resulting set, while all other se-
quences, including all the sequences with no reported patient
ID, were also filtered out. No subtype-based filtering was
performed at this point. A set of 5303 diverse V1V2 se-
quences was retained for the further analysis. Subtype com-
position of this set was the following: 39% of subtype B, 21%
of subtype C, 9% subtype A (including A, A1, and A2), 5% of
CRF01_AE, 4% CRF02_AG, 22% other subtypes and CRFs.
Amino acid composition at each position of V1V2 (according
to the HxB2 numbering) was calculated in the alignment of
all filtered sequences. Each position of V1V2 was then scored
according to its amino acid variability as described else-
where.4 Specifically, the score was calculated as 1 – p/n,
where p is the number of occurrences of the most common
amino acid on a given position of V1V2 alignment and n is
the total number of V1V2 sequences in the alignment. The
scoring was then normalized by assigning the most variable
position of V1V2 to 100%. The same analysis was also
performed separately for three subtypes (A, B, and C) and
two CRFs (01_AE and 02_AG). The analysis for other sub-
types and CRFs was omitted due to a small number of se-
quences of those clades available in the study set. Insertion
and deletion patterns were obtained by calculating a pro-
portion of sequences in the filtered set, which have a deletion
or insertion at a given position of V1V2. Finally, the resulting
positional variability scores were mapped onto the crystal-
lographic conformations of V1V2.

V1V2 accessibility estimation

Accessibility of amino acids to antibodies within the V1V2
domain was quantified based on the relative solvent acces-
sibility of each amino acid within the 3D crystallographic
structure of the fully glycosylated and non-glycosylated
gp140 trimer. Solvent accessible areas were calculated using
the ICM Pro software (Molsoft, LLC, La Jolla, CA)5 with a

probe radius of 1.4Å. For each amino acid X, relative solvent
accessibility was calculated by normalizing its solvent ac-
cessible area calculated in the context of the gp140 trimer to
the maximum solvent accessible area calculated in a GXG tri-
peptide. If relative solvent accessibility of a given residue
was greater than 20%, the residue was considered to be sol-
vent exposed.6 As the resolution of the gp140 trimer structure
is not high we also provide solvent accessibility values for
each amino acid in the context of the scaffolded glycosylated
V1V2 domain from the co-crystal structures of V1V2 with
BNAbs PG9 and PG16 (see Supplementary Fig. S3). Note
also that solvent accessibility for residues directly adjacent to
the non-resolved parts of V1V2 structures cannot be calcu-
lated accurately in a same way as for other residues, and,
therefore, should be accepted with caution.

V1-loop sampling

Conformational sampling of the V1132–153 of BG505 (in-
cluding its N137-linked glycan) was performed in the con-
text of the fully glycosylated gp140 trimer using the loop
modeling tool of the ICM Pro and a previously described
protocol.7 The resulting conformational stack was com-
pressed to obtain the 10 most structurally diverse V1132–153

conformations (including the one observed in the crystallo-
graphic structure of the gp140 trimer3). The ensemble of
these 10 conformations indicates the perimeter of the 3D
volume that any of the dynamic conformations of the V1 loop
can potentially occupy.
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SUPPLEMENTARY FIG. S1. Difference in V1V2 position-specific accessibility between glycosylated and non-
glycosylated trimers. The surface-accessible area (in Å2) and mean relative accessibility (relative SAA, in %) are shown for
each HxB2 position between 126 and 196 in the context of glycosylated and nonglycosylated gp140 trimers. Exposure gain
upon loss of glycosylation is shown in the rightmost column.



SUPPLEMENTARY FIG. S2. Position-specific variability and accessibility in the V1V2 domains of different HIV-1
subtypes and circulating recombinant forms (CRFs). Plots are made in the same way as the plot in Fig. 2a. Data for three
subtypes and two CRFs are shown: subtype A (including A, A1, and A2) (a), subtype B (b), subtype C (c), CRF01_AE (d),
and CRF02_AG (e).



SUPPLEMENTARY FIG. S3. Position-specific accessi-
bility in the V1V2 domain. Relative solvent accessibility is
shown for each HxB2 position between 126 and 196 in the
context of the glycosylated gp140 trimer and in the context
of scaffolded glycosylated V1V2 from the cocrystal struc-
tures of V1V2 with broadly neutralizing antibodies (BNAbs)
PG9 and PG16.


