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Supplementary Materials and Methods

Refer to [1] for a detailed description of the development and validation of the in
vitro flow cytometry based infection assay used in this study.

HIV-1 Env Clones

Env clones used in this study were expressed by the pSVIII-Env
mammalian expression plasmid [2]. Subtype C HIV-1 (C-HIV) Envs were
previously cloned directly from plasma of subjects 1503, 1854 and 1109 and
their coreceptor specificity was determined by (i) inoculating NP2 and U87 cells
expressing CD4 and either CCR5 or CXCR4 with Env-pseudotyped luciferase
reporter viruses [3], and (ii) the C-HIV specific genotypic algorithm CoRSeqvs-c
[4]. The well characterised subtype B HIV-1 Envs HXB2, JR-CSF and Macs1-
Spleen12 were used as controls, as previously described [5-7].

Production and Quantification of Env-pseudotyped GFP reporter viruses

Env-pseudotyped GFP reporter viruses were produced by transfecting
293T cells with pNL4-3Env-GFP and pSVIII-Env plasmids using Lipofectamine
2000 (Invitrogen, USA) at a ratio of 4:1, as previously described [1, 7].
Supernatants were harvested 48hrs later and filtered through a 0.45um filter.
Viruses were concentrated through a sucrose cushion (20% vol/vol), and stored
at -80°C. The infectious units (TCIDso) of virus stocks were determined by
titration in TZM-bl cells, as previously described [8, 9].



Quantifying HIV-1 infection of CD4* T-cells subsets

Peripheral blood mononuclear cells were purified from the blood of four
healthy HIV-1 negative donors by density gradient centrifugation. CD4+ T-cells
were isolated using RosetteSep CD4+ T-cell kit [(Stemcell Technologies, Canada),
ensuring >95% purity of CD3*CD4+* T-cells per donor]. CD4* T-cells were
resuspended in RPMI 1640 medium containing FCS (10% vol/vol) and 100ug of
penicillin and streptomycin per ml, and seeded onto forty-eight well tissue
culture plates (500puL at 4x106 CD4+* T-cells per mL). CD4* T-cells were incubated
for 1hr prior to infection with 3000 infectious units of CCR5-using Env-
pseudotyped GFP viruses, or 1250 infectious units of CXCR4-using viruses, by
spinoculation (1200g for 2hrs) in V-bottom 96-well tissue culture plates.
Reporter virus inoculums were empirically determined to be within the linear
range of infection (data not shown).

Cell were then transferred to 48-well tissue culture plates and incubated
for 3 days at 379C prior to staining with fluorochrome labelled flow cytometry
antibodies (Table S2). Cells were fixed for three hours in paraformaldehyde (4%
wt/vol), then washed and resuspended in FACS wash buffer (filtered PBS with
2mM EDTA and 0.5% wt/vol BSA). OneComp ebeads (eBiosciences) were used
with flow cytometry antibodies as compensation controls.

HIV-1 infection was determined by CD3*and GFP* positivity and used to
determine the distribution of infection within CD4+ T-cell subsets; naive (Tx;
CD45R0-CCR7+CD27+%), stem cell memory (Tscm; CD45R0O-
CCR7+CD27+*CD95*CD122+), effector memory RA (Temra; CD45R0O-CCR7-CD27-),
central memory (Tcv; CD45R0O+*CCR7+CD27+), effector memory (Tewm;
CD45R0*CCR7-CD27-) and transitional memory (Ttm; CD45RO+*CCR7-CD27+). At
least 1,000,000 events were collected per donor by a LSR Fortessa flow
cytometer (BD Biosciences) and analysed with Flowlogic software (Inivai
Technologies). The gating strategy used here to distinguish CD4+ T-cell subsets is
shown in Figure S1, as described previously [1, 7].

Cells
293T cells, TZM-bl cells were maintained as previously described [7, 8].

Assembly of phenotypically characterised C-HIV V3 amino acid sequences

Previously published HIV-1 env third variable loop (V3) sequences were
downloaded from the Los Alamos HIV Database (LANL)
(http://www.hiv.lanl.gov/). V3 sequences were assigned a “X4”, “CCR5-only” or
“R5X4” phenotype if they were isolated from Envs documented to use CXCR4,
CCRS5, or either CXCR4 or CCRS5 for entry into laboratory cell lines, respectively.
V3 sequences were assigned a “SI (syncytia inducing)” or “NSI (non-syncytia
inducing)” phenotype if they were shown to cause syncytia or not in MT2 cells,
respectively. X4, R5X4 and SI V3 sequences were pooled as “CXCR4-using”
sequences. CCR5-only and NSI cells were pooled as “R5” sequences. For a full list
of V3 sequence accession numbers, see Appendix A.
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Figure S1. Gating strategy for identifying HIV-1 infected CD4+* T-cell subsets.
Throughout this study we used a gating strategy that was described previously
by our laboratory [1]. As an example, here we have illustrated the gating strategy
used to identify CD4+* T-cells infected with GFP reporter virus pseudotyped with
Macs1-Spleen-12 Env. CD4+ T-cells were stained with a panel of flow cytometry
antibodies specific for CD4+ T-cell subset defining cell-surface markers. CD4+ T-
cells were first gated on (a) forward scatter (FSC) versus side scatter (SSC), then
(b) viable CD3* T-cells (CD3 versus viability dye). HIV-1 infection was
determined by CD3/GFP positivity and used to govern the distribution of
infection within CD4+ T cell subsets (c). (d) CD3*CD4*GFP* T-cells were divided
into CD45R0* and CD45R0- cells. CD45R0- cells were divided into (e) naive (Tn)
and effector memory RA (Tgmra) CD4* T-cells based on the expression of CCR7
and CD27. Cells in the naive CD4+* T cell gate (CD45R0O-CD27+CCR7*) were further
divided into stem cell memory CD4+* T cells (Tscm) using CD95 and CD122
(CD45RO-CCR7+CD27+CD95*CD122+), shown in plot (f). CD45R0O* cells were
divided into (g) central memory (Tcwm), transitional memory (Ttm) and effector
memory (Tem) based on the expression of CCR7 and CD27. Percentages in each
plot represent the proportion of the parent population that was gated, for
example in (d) CD45R0* cells represent 39.7% of the viable CD3*CD4+ cells gated
in (c) and in plot (e) naive T cells represent 83.8% of the CD45R0O- cells from plot
(d). Plots (a) and (b) represent 20% of events analysed and have been reduced in
these plots to show the populations more clearly.
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Figure S2. Proportion of CD4* T-cell subsets in each healthy donor.

Values represent the percentage of CD4+ T-cells that belong to the indicated
subset for four healthy donors; naive (Tn, dark blue), effector memory RA (Temra,
green), stem cell memory (Tscum, red), central memory (Tcwm, yellow), transitional
memory (Ttwm, light blue) and effector memory (Tem, purple). Notably, Tscm and
Temra cells were detected for each donor, yet at proportions that were <1%.



Table S1. Panel of fluorochrome labelled flow cytometry antibodies used to

distinguish the CD4+ T-cell subsets.

Cell-surface Marker Fluorochrome
CD4 FITC*
CD122 EF710 (PerCPCY5.5)t
CCR7 AF-647*
CD3 APCCy7*
CD45R0O EF450 (Pacific Blue)*f
Viability dye EF506 (Amcyan)t
CD95 PE-CF594*
CD27 PE-Cy7*
CCR5 PE*
CXCR4 PE-Cy5*

fFluorochrome labelled antibodies supplied by BD Biosciences (San Jose, USA).
*Fluorochrome labelled antibodies supplied by eBiosciences (San Diego, USA).



Table S2. Proportion of CD4* T-cells expressing CCR5 or CXCR4.

CD4+* T-cell

Subset % CCR5 % CXCR4
Tn 0.5+0.1 95527
Tscm 41+25 89.0+7.4
Tem 8.1+3.9 87.8+9.6
Ttm 12.6 3 87.5 4.2
Tem 19.5+4 77.2+11.8
Temra 2.7+2.2 91.2+3.7

Values represent the percentage of CD4+ T-cells within the indicated subset that
express CCR5 or CXCR4, averaged across four healthy donors * standard
deviation.



Table S3. Amino acid sequences of subject 1109 Env

Subject

1109 Env Amino Acid Sequence

AKTTLFCASDAKAYEKEVHNVWATHACVPTDPNPQEILLENVTENFNMWKND
MVDQMHDDIISIWDESLKPCVKLTPLCVTLECRKWIANTTVTWSASANQTMEG
EMKNCSFNVTTEIRDKIQQVSALFYKLDIVPLQENNNNYSNGSYRLINCNTSAIK
QACPKVAFGPIPIHYCAPAGYAILKCNNKTFNGSGPCNNVSTVQCTHGIKPVVST
QLLLNGSLAEEEIIRSENLTDNAKTIIVQLKESVRIVCTRPGNNTRKSVRIGPGQ
TFYATGEITGNIRQAHCNISEKEWNKTLQEVGKKLREHFPNKTINFTSSSGGDL
E-10 EITMHSFNCRGEFFYCNTSKLFNGTYNGNDSTIKSNSTITLQCRIKQIINMWQEV
GRAIYAPPIAGNITCNSSITGLLLTRDGGGNDSNTETFRPGGGNMKDNWRSELY
KYKVVEIKPLGVAPTEAKRRVVEREKRAVGIGAVLLGFLGAAGSTMGAASITLTV
QARQLLSGIVQQQSNLLRAIEAQQHLLQLTVWGIKQLQTRVLAIERYLKDQQLL
GLWGCSGKLICTTTVPWNSSWSNRTKDYIWDNMTWMQWDREINNYTEIYQL
LEESQNQQEENEKELLALDSWKNLWNWFSITNWLWYIKIFIMIVGGLIGLRIIFA
VLSIVNRVGQGYSPLSFQTLTPNPRGPDRLGGIEEEGGEQDRDRSVRLV
AKTTLFCASDAKAYEKEVHNVWATHACVPTDPNPQEILLENVTENFNMWKND
MVDQMHDDIISIWDESLKPCVKLTPLCVTLECRNWNASAPAWNVSADQSMEG
EMKNCSFNVTTEIRDKIQQVSALFYKLDIVPLQENNKNYSNGSYSYRLINCNTSVI
KQACPKVTFDPIPIHYCAPAGYAILKCNNKTFNGSGPCNNVSTVQCTHGIKPVVS
TQLLLNGSLAEEKIIIRSENLTDNAKTIIVQLKESVRIVCTRPGNNTRKSVRIGIG
GQTFYATGDVRGDIRQAHCNISEKEWNNTLQEVGKKLREYFPNKTINFTSSS
F-30 GGDLEITMHSFNCRGEFFYCNTSKLFNGTYNGTDSNSTSNATITLQCRIRQIINM
WQEVGRAMYAPPIAGNITCNSSITGLLLTRDGGGNNGSTETFRPGGGNMKDNW
RSELYKYKVVEIKPLGVAPTEAKRRVVEREKRAVGLGAVILGFLGAAGSTMGAAS
ITLTVQARQLLSGIVQQQSNLLRAIEAQQHLLQLTVWGIKQLQTRVLAIERYLKD
QQLLGLWGCSGKLICTTTVPWNSSWSNKTKDYIWDNMTWMQWDREINNYTE
IIYQLLEESQIQQEENEKELLALDSWKNLWNWFSITNWLWYIRIFIMIVGGLIGL
RIIFAVLSIVNRVRQGYSPLSFQTLTPNPRGPDRLGGIEEEGGEQDRDRSVRLV
AKTTLFCASDAKAYEKEVHNVWATHACVPTDPNPQEILLENVTENFNMWKND
MVDQMHDDIISIWDESLKPCVKLTPLCVTLECRNWNASAPAWNVSADQSMEG
EMKNCSFNVTTEIRDKIQQVSALFYKLDIVPLQENNKNYSNGSYSYRLINCNTSVI
KQACPKVTFDPIPIHYCAPAGYAILKCNNKTFNGSGPCNNVSTVQCTHGIKPVVS
TQLLLNGSLAEEKIIIRSENLTDNAKTIIVQLKESVRIVCTRPGNNTRKSVRIGPG
QTFYATGEITGNIRQAHCNISEKEWNNTLQEVGKKLREYFPNKTINFTSSSGGD
LEITMHSFNCRGEFFYCNTSKLFNGTYNGTDSNSTSNATITLQCRIRQIINMWQE
VGRAMYAPPIAGNITCNSSITGLLLTRDGGGNNGSTETFRPGGGNMKDNWRSEL
YKYKVVEIKPLGVAPTEAKRRVVEREKRAVGLGAVILGFLGAAGSTMGAASITLT
VQARQLLSGIVQQQSNLLRAIEAQQHLLQLTVWGIKQLQTRVLAIERYLKDQQL
LGLWGCSGKLICTTTVPWNSSWSNKTKDYIWDNMTWMQWDREINNYTEIIYQ
LLEESQIQQEENEKELLALDSWKNLWNWFSITNWLWYIRIFIMIVGGLIGLRIIF
AVLSIVNRVRQGYSPLSFQTLTPNPRGPDRLGGIEEEGGEQDRDRSVRLV

F-30-
E10V3

1109-E-10 and 1109-F-30 Env V3 regions are coloured red and blue,
respectively. The 1109-F-30 Ile314-Gly315 two amino acid insertion (relative to
1109-E-10) and Arg318 are coloured purple and italicized. Amino acids are
number according to the HXB2 Env [10]. The 1109-F-30-E10V3 Env mutant was
synthesised by GenScript Pty. Ltd (Piscataway, NJ, USA), and subcloned into the
pSVIII-Env expression vector [3]. The authenticity of all Envs was verified by full-
length sequencing [3].



Table S4. V3 sequence analysis.

Phenotype Sequences (n) Patients (n) ?;:(?;/13 lle3 1?0'/0G)ly315 GPGQ alt. (%) GRGQ (%) ?;;1134(;31:1:“(3); 112?&1;&21}(’;01)5
X4 74 20 44.6 36.5 83.8 58.1 39.2 32.4
R5X4 85 39 18.8 14.1 60.0 24.7 14.1 11.8
SI 44 6 13.6 13.6 31.8 13.6 13.6 13.6
CXCR4-using 203 65 27.1 22.2 62.6 34.5 23.2 19.7
CCR5-only 1458 271 0 0 4.7 0 0 0
NSI 195 85 0 0 2.6 0 0 0
R5 1653 356 0 0 1.9 0 0 0

V3 sequences were assigned phenotypes as described in the Supplementary Materials and Methods. X4, R5X4 and SI V3 sequences were
pooled as “CXCR4-using”. CCR5-only and NSI cells were pooled as “R5”. Percentages represent the proportion of sequences with the
indicated phenotype that exhibit the indicated V3 sequence alteration. 314-315 ins., a two amino acid insertion between at positions
314-315 of Env. lle314-Gly315, an isoleucine and glycine insertion at positions 314-315 of Env. GPGQ alt.,, any V3 sequence crown motif

other than GPGQ. GRGQ, a V3 sequence crown motif of GRGQ. Amino acids were numbered according to the HXB2 Env [10].
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Appendix A: Accession Numbers

X4: AF158851, AF411966, AY230878, AY265948, AY265949, AY529666,
AY529678, AY529679, DQ382362, DQ382372, DQ382378, DQ904342,
DQ904343, FJ375980, FJ375983, F]J375993, F]376006, F]541290, F]541293,
FJ541294, F]541295, F]541296, F]846628, F]846629, F]846630, F]846631,
F]846632, F]846633, F]846634, F]846635, F]846636, F]846637, F|846640,
F]846641, F]846643, F]846644, F]846645, F]846646, F|846647, F|846648,
F]846649, F]846650, F]846651, F]846652, F]846653, F]846654, F]846655,
F]846656, F]846657, F]846658, F]846659, F]846660, KF766540, KF770411,
KF770412,KF770413, KF770414, KF770415, KF770416, KF770417, KF770418,
KF770419,KF770420, KF770421, KF770422, KF770423, KF770424, KF770425,
KF770426,KF770427,KF770428, KF770429, KF770430, L22956.

R5X4: AF254770, AF411967, AY043174, AY230879, AY230880, AY265930,
AY265931, AY265932, AY265934, AY265937, AY265942, AY265943, AY265945,
AY265950, AY265951, AY529669, AY529673, AY529674, AY529677, AY887869,
DQ358756,DQ382373,DQ382379, DQ904339, DQ904340, DQ904341,
EF469243,EU521729, EU622014, EU760892, F]375970, F]375976, F]376005,
FJ376007, F]376008, F]376009, FJ376011, FJ376032, F]541291, F]541292,
F]846638, F]846639, F]846642, F]846661, F]846662, F]977084, KF770248,
KF770249,KF770250, KF770251, KF770252, KF770253, KF770254, KF770255,
KF770256,KF770257,KF770258, KF770259, KF770260, KF770261, KF770262,
KF770263,KF770264, KF770265, KF770266, KF770267, KF770268, KF770269,
KF770270,KF770271,KF770272,KF770273, KF770274, KF770275, KF770276,
KF770277,KF770278, KF770279, KF770280, KF770281, KF770282, KF770283,
KF770284, KF770285, KF770286.

SI: AF056123, AF056126, AF056139, AF158871, AF158890, AF158891,
AF158892, AF158893, AF158894, AF158895, AF158896, AF158897, AF158898,
AF158899, AF158900, AF158901, AF158902, AF158903, AF158904, AF158905,
AF158906, AF158907, AF158908, AF158909, AF158910, AF158911, AF158912,
AF158913, AF158914, AF158915, AY226561, AY226562, AY226563, AY452640,
AY452641, AY452642, AYA52643, AY452644, AY4A52645, AY452646, AY4A52647,
AY452648, AY452649, AY452650.

CCR5-only: AB023804, AF067154, AF067157, AF067158, AF153129, AF153130,
AF153131, AF153132, AF153133, AF153134, AF153135, AF153136, AF153137,
AF153138, AF153139, AF153140, AF153141, AF153142, AF153143, AF153144,
AF153145, AF153146, AF153147, AF153148, AF153149, AF153150, AF153151,
AF153152, AF153153, AF153154, AF153155, AF153156, AF153157, AF153158,
AF153159, AF153160, AF153161, AF153162, AF153163, AF153164, AF153165,
AF153166, AF153167, AF153168, AF153169, AF153170, AF153171, AF153172,
AF153173, AF153174, AF153175, AF153176, AF153177, AF153178, AF153179,
AF153180, AF153181, AF153182, AF153183, AF153184, AF153185, AF153186,
AF153187, AF153188, AF153189, AF153190, AF254766, AF254767, AF254768,
AF254769, AF254771, AF254772, AF254773, AF254774, AF254775, AF254776,
AF254777, AF254782, AF254783, AF286227, AF286234, AF307750, AF307755,
AF307756, AF321523, AF391230, AF391231, AF391232, AF391233, AF391234,



AF391235, AF391236, AF391237, AF391238, AF391239, AF391240, AF391241,
AF391242, AF391243, AF391244, AF391245, AF391246, AF391247, AF391248,
AF391249, AF391250, AF543910, AF543911, AF543912, AF543913, AF543920,
AF544007, AF544008, AX455917, AX455929, AY043173, AY043175, AY043176,
AY123262, AY123275, AY123278, AY158533, AY158534, AY158535, AY170657,
AY170658, AY170659, AY170660, AY170661, AY170662, AY170663, AY170664,
AY170665, AY170666, AY170667, AY228556, AY253304, AY253308, AY253322,
AY255825, AY444801, AY505002, AY510057, AY510058, AY510059, AY510060,
AY510061, AY510062, AY510063, AY510064, AY510065, AY510066, AY529660,
AY529663, AY529676, AY585270, AY585271, AY585281, AY585282, AY585283,
AY585297, AY669739, AY669741, AY669742, AY669749, AY713413, AY713414,
AY713415,AY713416,AY713417, AY736822, AY736823, AY736824, AY736825,
AY736826, AY833059, AY833060, AY887852, AY887853, AY887854, AY887855,
AY887856, AY887857, AY887858, AY887859, AY887860, AY887861, AY887862,
AY887863, AY887864, AY887865, AY887866, AY887867, AY887868, AY887870,
AY887871, AY887872, AY887873, AY887874, AY887875, AY887876, AY887877,
AY887878, AY887879, AY887880, AY887881, AY887882, AY887883, AY887884,
AY887885, AY887886, AY887888, AY887889, AY887890, AY887891, AY887892,
DQ235615,DQ235616,DQ235617,DQ235618,DQ235619, DQ235620,
DQ235621,DQ235622,DQ235623,DQ235624, DQ235625, DQ235626,
DQ235628, DQ235629, DQ235630, DQ235631, DQ235632, DQ235633,
DQ235634, DQ235635, DQ235636, DQ235637,DQ235638, DQ235639,
DQ235640, DQ235641, DQ235642,DQ235643, DQ235644, DQ235645,
DQ235646,DQ235647,DQ235648, DQ358757,DQ358761, DQ358763,
DQ358770,DQ382361, DQ382363, DQ382364, DQ382365, DQ382366,
DQ382367,DQ382369, DQ382370, DQ382371, DQ382374, DQ382375,
DQ382376,DQ382377,DQ382380, DQ388514, DQ388515, DQ388516,
DQ388517,DQ411850,DQ411851,DQ411852,DQ411853, DQ411854,
DQ422948, DQ435682, DQ435683, DQ435684, DQ904333, DQ904334,
DQ904335, DQ904336, DQ904337, DQ904338, DQ904344, DQ904345,
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