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Figure S1. The distribution of natural polymorphisms at 500 gag positions on 8 HIV-1
subtypes. HXB2 indices at each individual protein are shown in the first column,
followed by HXB2 indices in the full-length gag. Drug binding positions are marked
with red stars. The colors in the second column distinguish the gag domains: light green
for matrix (position: 1-132), light blue for capsid (133-363), dark green for p2 (364-377)
and pl (433-448), dark blue for nucleocapsid (378-432) and gray for p6 (449-500). The
remaining columns list the consensus amino acid for each subtype followed its natural
variation(s) and the corresponding proportion(s) in blue (prevalence above 5%) and
orange (prevalence at or below 5%).

Figure S2: Surface representation of conservation index of full-length gag in 8 HIV-1
subtypes. 4 gag proteins (monomers) and 2 spacer peptides are annotated and displayed
in schematic view at the top. Drug binding sites (red) are mapped onto HIV-1 gag
protein structures. For each subtype figure, surface spectrum colors indicate each
position’s CI, from the most conserved (blue CI = 0 ) to the least conserved positions
(pink CI > 0.1). Crystallized inhibitors are shown in sticks view inside their binding
pockets. Visualization software: PyMOL V1.5 (http://www.pymol.org/).




Figure S3: Surface representation of five drug binding pockets in 8 HIV-1 subtypes. For
each subtype figure, surface spectrum colors indicate each position’s CI, from the most
conserved (blue CI = 0 ) to the least conserved positions (pink CI > 0.1). Crystallized
inhibitors are shown in sticks view inside their binding pockets. Visualization software:
PyMOL V1.5 (http://www.pymol.org/).

Figure S4: The structure of capsid hexamer superimposed with 8 crystallized inhibitors.
The capsid hexamer structure is shown in the top, side and bottom views from Fig S1(A)
to S1(C). The drug binding pockets are annotated in each figure. Three figures on the left
side show the N-terminal domains (NTD, position: 1-146) and C-terminal domains
(CTD, position: 151-231), colored blue and pink, respectively. Red circles indicate drug
binding pockets, whose targets are within the interfaces of NTD-NTD, NTD-CTD or
CTD-CTD interactions. Three figures on right side map the Cls to the structure and
visualize the conservation of the drug binding pockets. It shows that drug binding pocket
1 in NTD is situated on the NTD-CTD interaction interface, drug binding pocket 2 in
NTD is situated on the NTD-NTD interaction interface, drug binding pocket 3 in CTD is
situated on the NTD-CTD interaction interface, and drug binding pocket 4 is inside NTD.
Note that drug binding pockets 1 and 3 are situated on the opposite sides of the same
NTD-CTD interface. The superimposed crystallized inhibitors were mapped onto the
capsid hexamer using PyMOL V1.5 (PDB: 3H4E). Visualization software: PyMOL V1.5
(http://www.pymol.org/). Inhibitor references are available in Additional file 1.

Figure S5: Conserved NTD and CTD domains in HIV-1 capsid. The capsid hexamer
structure is shown in top (A), side (B) and bottom (C) views. Conserved NTD-NTD
interaction domains are colored yellow (capsid positions: 30-70, gag positions: 162-202).
Conserved NTD-CTD interaction domains are colored red (capsid positions: 155-176,
gag positions: 287-308). PDB: 3H4E. Visualization software: PyMOL V1.5
(http://www.pymol.org/).

Figure S6: Conserved zinc-finger domains in HIV-1 nucleocapsid. The structures of
nucleocapsid—-RNA and nucleocapsid—inhibitor complexes are shown in top (A), side (B)
and bottom (C) views. The first zinc-finger domain is colored red (nucleocapsid
positions: 14-29, gag positions: 389-404) and the second zinc-finger domain
(nucleocapsid positions: 35-50, gag positions: 410-425) are colored orange. PDB: 1AI1T,
2M3Z. Visualization software: PyMOL V1.5 (http://www.pymol.org/).

Figure S5 and S6 visualizes the conserved regions identified as three minimum conserved
regions using our conservation analysis (Figure 2).
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Most conserved - . Least conserved . Drug binding positions
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Fig S3 Binding pockets 1  Binding pockets 2 Binding pockets 3 Binding pockets 4 Binding pockets 5
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Pocket 2: NTD-NTD interaction

Pocket 1: NTD-CTD interaction

Fig S4(C) ¢




Capsid pentamer

Fig S5(B)




Fig S6(A)

Nucleocapsid — RNA complex Nucleocapsid — inhibitor complex
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Fig S6(C)




