Supporting Information

S| Materials and Methods

Plasma IgG adsorptions on SF162 gp120- and SF162 gp120p3ssr-coated beads. Plasma adsorptions were
performed as previously described (1, 3), with some modifications, and the flow of the adsorptions is outlined in
Figure S1. Briefly, total IgG was isolated by protein A chromatography (Pierce, Rockford I, USA) from
VC10042 plasma drawn 22 years post-infection. The purified total IgG was serially adsorbed onto SF162
gp120-coated beads (MyOne Tosylactivated Dynabeads, Invitrogen, Carlsbad, CA, USA), and the flow through
collected. The antibodies bound to the gp120 coated beads were eluted by vortexing in increasingly acidic 0.1M
glycine solutions, followed by buffer exchange into PBS. The anti-gp120 Ab fraction was then serially
adsorbed onto SF162 gp120p3ssr-coupled beads to remove Abs that do not bind the CD4-BS. Each fraction
described above was tested for residual neutralizing activity against 4 clade B, 3 clade C, and 2 clade A isolates
in the TZM-bl neutralization assay. The depleted total IgG and the gp120p36sr depleted anti-gp120 fractions
were tested for the presence of anti-CD4-BS antibodies, and the absence of non-CD4-BS gp120 Abs by
Luminex assay (Luminex Corporation, Austin, TX, USA) against both wild type SF162 gp120 and SF162

gp120p36sR.
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Clade Isolate

YU2 8.22 97.43
QH0692 21.11 94.68
TRO.11 14.08 96.48
JR-FL 11.09 98.85

B SF162.LS 7.86 97.39
ADA 13.35 86.61
5768.4 22.22 94.97
REJO4541.67 31.05 94 .96
ZNM249M.PL1 13.26 74.28

C Du156.12 27 .41 97.81
Du422.1 7.48 80.44
Q461.d1 16.94 88.04

A Q769.h5 30.16 95.29

Figure S1. Contribution of anti-CD4-BS NADs to the overall neutralizing potential of plasma isolated from
subject VC10042. IgG was first isolated from heat-treated plasma, and then antibodies that bind to gp120 were
adsorbed onto SF162 gp120-coated magnetic beads. After 6 rounds of serial adsorption with gp120-coated
beads, the flow through was tested for residual neutralizing activity against 4 clade B, 3 clade C, and 2 clade A
isolates. The values in the first column represent the percent residual neutralizing activity against each isolate
after depletion with gp120. Anti-gp120 antibodies were eluted from the SF162 gp120-coated magnetic beads,
and then serially adsorbed onto magnetic beads coated with SF162 gp120p36sr to remove antibodies that do not
bind to the CD4-BS. The anti-gp120 antibodies and the gp120p3¢sr flow through (containing the anti-CD4-BS
NAbs) were tested against the 9 isolates described above. The percent residual neutralizing activity of the anti-
gp120 antibody fraction after depletion with gp120psesr (the neutralizing activity due to anti-CD4-BS NAbs) is

shown in the second column. All depletions were confirmed by Luminex assay against SF162 gp120 and

SF162 gp 1 20D368R-



Figure S2
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Figure S2. A) Logl0 viral RNA copies per ml of blood during the time of observation. B) The number of
CD4+ and CD8+ T cells per microliter of blood during observation.



Figure S3

signal peptide Q—A—P ml?go
10 20 o 4 50 60 70 B0 S0
1 | | I 1 | | I |
Con Cl. B MEVEGIRENY QHLWRWGTML LGMLMICSAA EELWVTVYYG VPVWEEATTT LFCASDAKAY DTEVHNVWAT HACVPTDFNP QEVVLENVTE
10042.48 MRVEEIRKSY QHLWEWGIML FGMLMICSAT RQLWVTVYYG VPVWEEANTT LFCASDAKAY DTEVHNIWAT HACVPTDPNP HEVELENVIE
10042.72 MRVKEIRKSY QHLWEWGIML FGMLMICSAT ROLWVTVYYG VPVWKEANTT LFCASDAKAY DTEVHNIWAT HACVPTDPNP HEVELENVIE
10042.101 MRVEEIRKSY QHLWEWGIML FGMLMICSAT RQLWVTVYYG VPVWEEANTT LFCASDAKAY DTEVHNIWAT HACVPTDPNP HEVELENVIE
10042.113 MRVEEIRKSY QHLWEWGIML FGMLMICSAT RQLWVTVYYG VEVWEEANTT LFCASDAKAY DTEVHNIWAT HACVETDENP HEVELENVIE
10042.205 MRVEEIRESY QHLWEWGIML FGMLMICSAT RQLWVTVYYG VPVWEEANTT LFCASDAKAY DTEVHNIWAT HACVPTDPNP HEVELENVIE
-+ vi >4
= 100 110 120 = 130 140 150 160 170 180
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Con Cl. B NFNMWENNMY EQMHMEDIISL WDQSLKPCVE LTPLCVTLNC TDLMNAT--- NT-NTT---1 IY-RWR---- GEIKNCSFNI TTSIRDKVQK
10042.48 NFNMWENNMY EQMHEDIISL WDQSLEPCVE LTPLCVTLNC AD-WNATKAN NTTNTTSTNT TSDRVETMEG GEVENCSFNI TASMADKRQK
10042.72 NFNMWENNMY EQMHEDIISL WDQSLEPCVE LTPLCVTLNC AD-WNMATKAM NTTNTTSTNT TSDRVETMEG GEVENCSFNI TASMADERQK
10042.101 NFNMWENNMY EQMHEDIISL WDQSLKPCVE LTPLCVTLNC AD-WNATKAN WTTNTTSTNT TSDRVKTMEG GEVENCSFNI TASMADKRQK
10042.113 NFNMWENNMY EQMHEDIISL WDOSLKPCVE LTPLCVTLNC AD-WNATKAM NTTNTTSTNT TSDRVKTMEG GEVENCSFNI TASMADKROK
10042.205 MFNMWENNMY EQMHEDIISL WDQSLEPCVE LTPLCVTLNC AD-WNATKAM NTTNTTSTNT TSDRVETMEG GEVENCSFNI TASMADERQK
180 200 210 220 230 240 250 260 270
] I I I | | | I |
Con Cl. B EYALFYKLDV VPIDNDNTSY RLISCNTSVI TQACPEVSFE PIPIHYCAPA GFAILKCNDE KFNGTGPCTN VSTVOCTHGI RPVVSTQLLL
10042.48 EYALFYKLDY EPIDNSSTSY RLINCHTSVL TQACPEVSFE PIPIHYCAPA GFAILKCNEK KFNGTGPCEN VSTVOCTHGI RPVVSTHLLL
10042.72 EYALFYELDV EPIDNSSTSY RLINCHTSVL TQACPEVSFE PIPIHYCAPA GFAILKCNEE KFNGTGPCEN VSTVQCTHGI RPVVSTHLLL
10042.101 EYALFYKLDV EPIDNSSTSY RLINCNTSVL TQACPEVSFE PIPIHYCAPA GFAILKCNEK KEFNGTGPCEN VSTVQCTHGI RPVVSTHLLL
10042.113 EYAFFYKELDV EPIDNSSTSY RLINCHTSVL TQOACPEVSFE PIPIHYCAPA GFAILKCNEE KEFNGTGPCEN VSTVQCTHGI RPVVSTHLLL
10042.205 EYALFYKLDV EPIDNSSTSY RLINCNTSVL TQACPEVSFE PIPIHYCAPA GFAILKCNEK KFNGTGPCEN VSTVQCTHGI RPVVSTHLLL
- v3 >
280 . . wn 300 3o 320 330 340 350 360
| wee we | I ] | I 1 1
Con Cl. B HMGSLAEEEVV IRSENFTDMA KTIIVQLNES VEINCTRPNN NTRESIHIGP GRAFYTTGEI IGDIRQAHCN ISRAKWNNTL KQIVEELREQ
10042.48 NGSLAEEGVV IRSANFSDND DNIIVQLNDS VTISCIRPGN NTRESIHIGP GRAFYATGEI IGDIRQAHCHN LSRAGWSNTL QQIVEALKEQ
10042.72 NGSLAEEGVV IRSANFSDND DNIIVQLNDS VTISCIRPGN NTRESIHIGP GRAFYATGEI IGDIRQAHCH LSRAGWSNTL QQIVEALKEQ
10042.101 NGSLAEEGVV IRSANMFSDND DNIIVQLNDS VTISCIRPGHN NTRESIHIGP GRAFYATGEI IGDIRQAHCN LSRAGWSNTL QQIVEALKEQ
10042.113 HGSLAEEGVV IRSANFSDND DMIIVOLNDS VTISCIRPGN NTRKSIHIGP GRAFYATGEI IGDIRQAHCH LSRAGWSMTL QQIVEALKEQ
10042.205 HGSLAEEGVV IRSANF3DND DHIIVQLNDS VTISCIRPGN NTRESIHIGP GRAFYATGEI IGDIRQAHCH LSRAGWSNTL QOQIVEALKEQ
—
a0 3s0 400 410 420 430 wenedd0 450
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Con Cl. B FGN-ETIVFN QSSGGDPEIV MHSFNCGGEF FYCHNTTQLF- -NSTW--HGT WNNTEG--N- -ITLPCRIEQ IINMWQEVGE AMYAPPIRGQ
10042.48 YGNNETIVFE PHAGGDPEVE RHIFNCGGEF FYCHTTQLFT WNDTELINGT WNSTEGSDND TIILPCRIKQ IINRWQEVGK AMYAPPIRGQ
10042.72 YGNNETIVFE PHAGGDPEVE RHIFNMCGGEF FYCHTTQLFT WNDTELINGT WNSTEGSDND TIILPCRIKQ IINRWQEVGK AMYAPPIRGO
10042.101 YGNHETIVFE PHAGGDPEVE RHIFNCGGEF FYCHNTTQLFT WNDTELINGT WNSTEGSDND TIILPCRIKQ IINRWQEVGK AMYAFPIRGQ
10042.113 YGNNETIVFE PHAGGDPEVE RHIFMCGGEF FYCHTTQLFT WNDTELINGT WNSTEGSDND TIILPCRIEQ IINRWQEVGE AMYAPPIRGQ
10042.205 YGNNKETIVFE PHAGGDFEVE RHIFNCGGEF FYCNTTQLFT WNDTELINGT WNSTEGSDND TIILPCRIKQ IINRWQEVGE AMYAPPIRGQ
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Con Cl. B IRCSSNITGL LLTROGGN-N RSELYEYKVV KIEPLGVAPT KAKRRVVORE KRAVGIGAMF LGFLGAAGST
10042.48 IRCSSNITGL ILTRDGGNTS ETKIDIETFR PGGGHMRONW RSELYEYEVV RIEPLGVAPT EAERRVVQRE KRAVGIGALF LGFLGAAGST
10042.72 IRCSSNITGL ILTRDGGNTS ETKIDIETFR PGGGNMRDNW RSELYKYEVV RIEPLGVAPT EAEKRRVVQRE KRAVGIGALF LGFLGARGST
10042.101 IRCSSNITGL ILTRDGGNTS ETKIDIETFR PGGGNMRDNW RSELYEYKVV RIEPLGVAPT EAKRRVVQRE KPRAVGIGALF LGFLGAAGST
10042.113 IRCSSNITGL ILTRDGGNTS ETKIDIETFR PGGGNMRDNW RSELYKYKVV RIEPLGVAPT EAEKRRVVQRE ERAVGIGALF LGFLGAAGST
10042.205 IRCSSNITGL ILTRDGGNTS ETKIDIETFR PGGGNMRDNW RSELYEYKVV RIEPLGVAPT EAKRRVVQRE KRAVGIGALF LGFLGARGST
550 560 570 580 590 600 610 620 630
I | | I 1 | | I |
Con Cl. B MGAASHMTLTV QARQLLSGIV QOONNLLRAI EAQQHLLOLT VWGIKQLOAR VLAVERYLED QQLLGIWGCS GEKLICTTAVFP WHNASWS-NES
10042.48 MGAASVMLTV QARQLLSGIV QQONNLLRAI EAQUHLLOLT VWGIKQLOAR VLAVERYLHD QQLLGIWGCS GELICTTAVP WHNNSWSHNES
10042.72 MGAASVMLTV QARQLLSGIV QQONNLLRAI EAQQHLLOLT VWGIKQLOAR VLAVERYLQD QRLLGIWGCS GELICTTAVE WNNSWIHNES
10042.101 MGAASITLTV QARQLLSGIV QQONNLLRAI EAQQHLLQLT VWGIKQLOAR VLAVERYLMD QQLLGIWGCS GEKLICTTAVP WNNSWSHNES
10042.113 MGAASVMLTV QARQLLSGIV QOONMNLLRAI EAQQHLLOLT VWGIKQLOAR VLAVERYLOD QRLLGIWGCS GKLICTTAVE WNDSWSPHET
10042.205 MGAASITLTV CQARQLLSGIV QOONNLLRAI EAQQHLLOLT VWGIKQLOAR VLAVERYLHD QQLLGIWGCS GKLICTTAVE WNMSWSHNES
640 650 660 670 680 690 700 710 720
1 | | I 1 | I I |
Con Cl. B LDEIWDNMTW MEWEREIDNY TSLIYTLIEE SONQQEKNEQ ELLELDEKWAS LWNWFDITNW LWYIKIFIMI VGGLVGLRIV FAVLSIVNRV
10042.48 YEDIWGHNMTW MEWERE[SNY TGLIYNLIEE SQNQQEENEQ DLLALDEWDS LWNWFRITNW LWYIRIFIMI VGGLIGLRIV FVILSIVNRV
10042.72 YEDIWGNMTW MEWERE[SNY TGLIYNLIEE SONQQEKNEQ DLLALDEWDS LWNWFRITNW LWYIRIFIMI VGGLIGLRIV FVILSIVNRV
10042.101 YEDIWGHEMTW MEWEREISNY TGLIYNLIEE SONQQEENEQ DLLALDEWDS LWHWFRITNW LWYIRIFIMI VGGLIGLRIV FVILSIVNRV
10042.113 YDDIWGNMTW MOWEREISNY TDIIYNLIEE SONQQEKNEQ DLLALDEWDS LWNWFRITNW LWYIRIFIMI VGGLIGLRIV FVILSIVNRV
10042.205 YEDIWGNMTW MEWERE[SNY TGLIYNLIEE SQNQQEENE(D DLLALDEWDS LWNWFRITNW LWYIRIFIMI VGGLIGLRIV FVILSIVNRV
730 740 750 760 770 T80 750 800 810
1 | I I 1 | | I |
Con Cl. B ROGYSPLSFQ TRLP-APRGF DRPEGIEEEG -GERDRDRSG RLVDGFLALI WDDLRSLCLF SYHRLRDLLL IVTRIVELLG RRGWEVLEYW
10042.48 ROGYSPLSFQ TRLPT-PRGF DRPEEIEE-G DGERDEGRSE TLVEGFLALI WVDLRSLCLF SYHRLROLLL IVARIVELLG RRGWEILKYW
10042.72 ROGYSPLSFQ TRLPT-PRGP DRPEEIEE-G DGERDEGRSE TLVEGFLALI WVDLRSLCLF SYHRLRDLLL IVARIVELLG RRGWEILKYW
10042.101 ROGYSPLSFQ TRLPT-PRGP DRPEEIEE-G DGERDKGRSE TLVEGFLALI WVDLRSLCLF SYHRLRDLLL IVARIVELLG RRGWEILKYW
10042.113 ROGYSPLSFQ TRLPT-PRGP DRPEGIEE-G DGERDEGRSG TLVEGFLALI WVDLRSLCLF SYHRLROLLL IVARIVELLG RRGWEILKYW
10042.205 ROGYSPLSFQ TRLPT-PRGP DRPEEIEE-G DGERDEGRSE TLVEGFLALI WVDLRSLCLF SYHRLRODLLL IVARIVELLG RRGWEILKYW
30
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| | | 1 I I 1
Con Cl. B WNLLOYWSQE LENSAVSLLN ATAIAVAEGT DRVIEVVORA CRAILHIPRR IRQGLERALL
10042.48 WHLLOYWIQE LEKSAVSLLN ATAIAVAEGT DRVIEIVORV CRGILHIPTR IROGLERALL
10042.72 WHLLOYWIQE LEKSAVSLLM ATAIAVAEGT DRVIEIVORV CRGILHIPTR IRQOGLERALL
10042.101 WHLLOYWSQE LEESAVSLLN ATAIAVAEGT DRVIEIVORI CRGILNIPRR IRQGLERALL
10042.113 WHLLOYWSQE LEKSAVSLLN ATAIAVAEGT DRVIEIVQRI CRGILNIPRR IRQGLERALL
10042.205 WHLLQYWIQE LEKSAVSLLN ATAIAVAEGT DRVIEIVQRV CRGILHMIPTR IRQGLERALL

Figure S3. Full length gp160 amino acid alignment of the ‘carly’ clones isolated from plasma that was
collected approximately 19 years post infection. Representative Env clones were aligned with the consensus
clade B sequence using Clustal W. The gp120, gp41 and signal peptide portions of Env are labeled, as are the
variable loops V1-V5. Sites that are variable among the VC10042 clones are highlighted in yellow. Amino
acid residues that are known to contact CD4 are marked with red circles and VRCO1 are marked with blue
circles.
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Figure S4

signal peptided——|—gp120
10 20 L] a0 50 60 70 [ 1] 50
i | I | | I I | I
Cons Cl. B MREVEGIRENY CHLWRWGTML LOMLMICSAAN EELWVTVYYG VFVWEEATTT LICASDAKAY DTEVHNVWAT HACVPTOPNP QEVVLENVTE
VC10042.02 HRAVEGIEFESY CHLWEWGIML LGMLMITSAE ROLWVTVYYG VFVWEEANTT LITASUDAKAY DTEVHNINAT HACVPTOFNP HEVALDHNVTE
VC10042,05 MRVEGIEESY CHLWEWGIML LGMIMICSAR RULWVIVYYG VPVWEEANTT LFCASDAFAY DTEVHNIWAT HACVPTDENF HEVRLIDNVTE
VC10042.06 MEVEGIRENC QHLWKWGIML LOMLMICSAT ROLWVTVYYG VPVWEEANTT LICASDAKAY DTEVHNVMAT HACVPTDPNP HEVRALDNVTE
VC10042,07  MRVEGIEESY QHLWKWGIML LGMLMEICSAE ROLWVTVYYG VPVWEEANTT LFCASDAKAY DTEVHNIWAT MACVPTOPNP MEVALONVTE
VC10042.08  HMEVEGIKKNY QHLWKWGTML FGMLMICSAT ROLWVTVYYG VP LT or HACVPTOPNP MEVELDNVTE
VC10042.01  MEVEETRENY QHLWIWGIMI LGMLMBCSAA DOLKVTVYYG VPVWEEAWTT LICASDAKAY NTEVHNVMAT HACVPTDPNP QEVEL-NVTE
- V1 g
= 100 110 120 = 130 140 150 160 170 180
] 1 I ELLLY ] 1 1 I 1
Cons Cl. B  NFNMWENNMY EQMHEDIISL WOQSLEKPCVE LTPLCVELNC RN-Rese-sa s--s-=GELK NCSPNITTSI
VC10042.02  NFNMWENNMY EQMHIDIISL WDQSLEPCVE LTPLCVELNC S=THPTTSS- IKTMEEGEVE NCSFNVTRSY
VC10042.05  NFNMWENNMV EQMHIDIISL WDQSLEPCVT LTPLCVILAC S=TH=-TTSDR VETMEEGEVE NCSENVTPSY
VC10042.06  KFNMWENNMV EQMHIDIISL WOQSLEPCVE LTPLCVILNC S=TH-TTSDR VETMEGGEVE NCSFNITASM
VC10042.07  NFNMWENNMU EQMMEDIISL WDQSLEPCVE LTPLCVILNC S-THPTTSS- IETHEEGEVE HCSFNVTPSV
VC10042.08  NFNMWENNMV EQMHEDTISL WDQSLEPCVT LTPLOCVILNC SATTPTTSHE- IFTHE-GEVE NCSFHVIPSY
VC10042. .01 TISL WDESLEPCVE LTPLOVELNC S=T =ETLEGGELK NC
190 220 230 240 250 260 m
I 1 ] ] 1 ] L} I
Cons Cl. B RDEVOKEYAL t LISCNTSVIT QACPEVSFEP IFIHYCAPAG FAILECHNDER FNGTGPCTNV STVQCTHGIR
VC10042.02  TORROKEYAL LISCNTSVLT QACFEVSFEP IFIHYCAPAG FAILRCHNET FNGIGPCRNV STVQCTHGIR
VC10042.05  TOMROKEYAL LISCHTSVLT QACPEVEFEF IFIHYCAPAG FAILRCHMET FNGTGPCRNV STVQCTHGIR
VC10042.06  ADFROKEYAL LINCNTSVLT QACPEVSFEP IFINYCAPAG FAILKCHENE FNGTGLCENV STVOCTHGIR
WVC10042.07 TDERQKEYAL LISCNTSVLT QACPEVSFEP IFIHYCAPAG FAILACHMET FNGYGPCENV STVORCTHGIR
VC10042.08 TOEROKEYAL LISCNTSVLT QACPEVSFEP IFINYCAPAG FAILRCHMET FNGTGPCRNV STVQCTHGIR
VC10042.1  ROKWOKEYAL FYELOVVPI= LISCHTEVIT QAC IPIHYCAPAG FAILKCKDRE FNGEGQCENY STVACTHGIR
280 250 320 330 340 350 360
I I 1 i 1 I
Cons C1, B FVVSTQLLLN GSLAREEVVI EINCTRPNNN THESIHIGPG RAFYTTGEIL GDIRQAHCHI
VC10042.02  PVVSTQLLLY GSLAKEGVVI KINCTRPGNN TERNIHIGRG I GDIRQAHCNI
VC10042.05  PVVSTQLLLN GSLAKEGVVI EINCTRPGNN TERNIHIGPG RAIFATGRIL GDIRQAHCHI
VC10042.06  FVVETHLLLY GSLAREGVVI KINCTRPGNN TRESINIGPG RAFYATGEIT GDIRQAHCHI
VC10042.07  FVVSTQLLLN GSLAKEGVVI KINCTRPGNN TERNINIGPG I GDIRQAHCNI
VC10042.08 PVVSTOLLLN GSLAEEKEVVI INCTRPGNN TSRNIHIGPG RSI¥ATGRII GDIRQAHCNI
VC10042.01  PVVETQLLLN GSLAE=EVVI RSENFTNSFR TIIVOLEEAV EINCTRPSNN TERSIHLGPG RAFYTTGEVL GDIROQAHCTI
I 380 . 400 410 420 430 440
| | . . I 1 1 I 1
Cons Cl. B (QIVEELREQF G-NETIVIFNQ SSGGDFPEIVM HSFNCGGEFF YCNTTQLFHS TWNGTW-=NN ==-=TEG-=N --I1TLPCRIK QIINMWOEVG
VC10042.02  QVVFALQEQY GHNETIAVER MAGGDPEVER HSFNCGGEFF YCNTTELFSS TWNGTEQF-- ~WNGTAGS-N DTIILPCRIE QIINEWOEVG

VC10042.05  QVWKALQECY GNNETIAFER MAGGDPEVER HSFNCGGEFF YONTTELFSS TWNGTEQF== =MNGTAGS=N DTIILPCRIK Q1INEWQEVG
VC10042.06 CIVEALEEQY GHNETIVFOP MAGGDPEVER HIFNCGGEFF YCMTTOLFTS TWNDTELING TWNSTEGSDN DTIILPCRIE OIINEWQEVG
VC10042.07 OVVEALQEQY GNNETIAFEP HAGGDPEVER HSPNCGGEFF YCNTTELFSS TWNGTEQF-- =-WNGTAGS=-# DTIILPCRIK QIINEWQEVG

VC10042.00 OIVKALREQY GENKTIDFEP MAGGDPEVES HSPNCGGEFF YCNTTRLFMS TWNET--FYS PWNSTGGS-N DTIILPCRIE QlINEWCGEVG
VC10042.01 QIAKTLREQY =~TMRTIVINQ SSCCOPEVVT HSMICGGEFF YONTTOLFMS THDGTE---= GSNMIEG-=N DTITLPCRIK QTINMWOKVG
egpar
460 470 510 520 530 540
- | | . ] i ) |
Cons Cl. B KAMYAPPIRG QIRCESNITG LLLTROGGHN =-=<=E=TEI WWESELYEYE VVEKIEFLGWA PTEAERRVV] REKRAVGIGA
VC10042.02 EAMYAPPISG QIRCSSMITG LIL VS=SH-NTET WWRSELYEYE VVRIEFLGIA PSEAERRVV] REERAVGIGA
VC10042.05  KAMYAPPISEG LIITROGGIN VS-SN-NTET MWRSELYKYK VVRIEPLGIA PSEAKRRVVO REKRAVGIGA
VC10042.06  KAMYAPPIRG QIRCSSDITG LILTROGG-M TSETKGDIET WWESELYEYE VVRIEPLGWA PTEAKRRVV] RERRAVGIGA
VC10042.07 EAMYAPPISG QIRCESMITG LIITROGGIN VS-SH-NTET NWRSELYEYE VVRIEPLGIA PSEAKREVVO RERRAVGIGA
VC10042.08  KAMYAPPIRG QIRCTSHITG LIITRDGGIN WS-AD-DPEI NWRSELYKYK VVRIEPLGUA PSEAKREVVD REKRAVGMGA
VC10042.81  KAMYAPPIRG QIRCESDITG LLLTROGG== TSENNTNTET FR NWRSELYEYE VVEIEPLGWA FTPAKRRVVO REKRAVGIGA
550 560 570 580 550 600 &10 620 630
| | | ] | I I | |
Cons Cl. B MFLGFLGAAG STMGAASMTL TVOARQLLSG IVOOQWNLLR ATEAQQHLLO LTVWGIKQLO ARVLAVERYL EDOQLLGIWG CSGKLICTTA
VC10042.02 LFLGFLGAAG STHMGAASVML TVOARQLLSG IVOQOOWNLLR AIEAQQOHLLO LTVWGIKOLO ARVLAVERYL QDORLLGING CSGKLICTTA
VC10042.05 LFLGFLOARG STMGAASVML TVOARQLLSG IVOOONNLLR AIEAQOHLLO LTVWGIKQLO ARVLAVERYL QDORLLGING CSGRLICTTA
VC10042.06 LFLGFLGAAG STMGAASITL TVOARQLLSG IVODONNLLR ATEAQOHLLO LTVWGIKQLO ARVLAVERYL HDOQLLGING CSGELICTTA
vC10042.07 LFLGFLGARG STMGAASWML TVQARQLLSG IVOOONNLLR AIEAQOHLLD LTVWGIKQLD ARVLAVERYL QDORLLGIWG CSGELICTTA
VC10042.08  LFLGFLGAAG STMGAASVML TVOARQLLSG IVODQNNLLE AIEAQQHMLLY LTVWGIKQLO ARVLAVERYL QDOBLLGING CSGEKLICTTT
VC10042.e1  LFLGFLGARG STMGAASITL TVQARQLLSG IVOJONNLLR AIEAQUHLLD LTVWGIKQLO ARVLAVERYL QDOQLLGING CSGELICTTA
640 650 660 €70 680 690 700 710 720
i ] 1 | 1 I i I i
Cons CL, B VPWNASWS=N KSLOEIWDNM TWMEWEREID WYTSLIYTLI EESQNOQEFN ECELLELDKW ASLWNWFDIT NWLWYIKIFI MIVGGLVGLR
VC10042.02  VPWHNSKSHN KTYDDIWGHM TWMOWEKEIS NYTDIIYMLI EESONCGOKN ECDLLALDEW BSLWWWFRIT WWLWYIRIFI MIVGGLIGLR
VC10042.05  VPWNNSKSNN KTYDDIWGIM TWMOWEREIS NYTOIIVNLI EESQNOODRN ECDLLALDKW BSLWWWFRIT WWLWYIRIFI MIVGGLIGLR
VC10042.08  VPWNHSWSHN KSYEEIWGNM TWMEWEKEIS NYTSLIYSLI EESONQOEEN EQDLLALDKW DSLWNWFRIT NWLNYIRIFI MIVGGLIGLR
VC10042.07  VPWNNSWSHN KTYDDIWGNM TWMOWEREIS NYTDLIYHLI EESQNOQDEN EQDLLALDKW DSLWNWFRIT WWLNYIRIFI MIVGGLIGLR
VC10042.08  VPWNDSWSPN ETYDDINGHM TWMQWEREIS NYTOIIYNLI EESQNOODEN ECQDLLALDEW DSLWNWFTIT NWLWYIKIFI MIVGGLVGLR
VC10042.81 T 15 NYTOLIYNLI EKSQNOOEEN ECELLALDEW ESLWNWFDIT NWLWYIKIFI MIVGGLIGLR
730 740 750 760 770 T80 790 800 810
] 1 ] 1 | I I I 1
Cons CL. B IVFAVLSIVN RVROGYSPLS FUTRLPAPRG PORPEGIEEE GGERDRDRSG RLVDGFLALI WDDLRSLCLF SYHRLRDLLL IVIRIVELLG
VC10042.02 IVFVILSIVN RVROGYSFLS FUTRLPTPRG PDRFEGIEEG DGERDEGRSG TLVEGFLALI WVDLRSLCLF SYHRLRDLLL IVARIVELLG
vC10042.05 IVEVILSIVN RVROGYSPLS FOTRLPTPRG PORPEGIEEG DGERDEGRSG TLVEGFLALI WVDLRSLCLF SYHRLEDLLL IVARIVELLG
VC10042.06  IVFVILSVWVN RVROGYSFLS FUTRLPTPRG PDRPEGIEEG DGERDEGRSE TLVEGFLALI WVDLRSLCLF SYHRLRODLLL IVARIVELLG
vC10042.07 IVFVILSIVN RVROGYSPLS FOTRLFTPRG PORPEGIEEG DGERDEKGRSG TLVEGFLALI WYDLRSLCLF SYHRLRDLLL IVARIVELLG
VC10042.08  IVFVILSIVN RVROGYSFLS FOUTRLPTPRG PORFEGIEEG DGERDEKGRSG TLVEGFLALI WVDLRSLCLF SYHRLRDLLL IVARIVELLG
VC10042.e1  IVFVILSIVN RVROGYSPLS FOUTREPAPRG PORFEGIEEG DGERDRGRSE TLVEGFLALI WVDLRSLCLF SYHRLRDLLL IVARIVELLG
820 830 B840 850 8&0 870 sen
| | | | | | |
Cons CL. B PRGWEVLEYW WNLLOYWSQE LYNSAVSLLN ATAIAVAEGT DRVIEVVOEA CPAILMIPRR IRQGLERALL
VC10042.02 ERGWEILEYW WNLLQYWSQE LEKKSAVSLLN ATTIAVAEGT DRVIEIVORI GPGILNIPRR IRQGLERALL
VC10042.08 RRGWEILEYW WNLLOYWSOE LEEKSAVSLLN ATTIAVAEGT DRVIEIVOEI GPGILNIPRR IRQGLERALL
VC10042.06 PRRGWEILEYW WNLLOYWSOE LEESAISLLN ATAIAVAEGT DRVIEIVORV CPGILNIFRR IRQGLERALL
VC10042.07  RRGWEILKYW WHLLOYWSQE LEKSAVSLLN ATTIAVAEGT DRVIEIVORI GRGILNIPRR IRQGLERALL
vC10042.08 REGWEILKEYW WNLLOYWSQE LEKSAISLLN ATAIAVAEGT DRVIEIVQSI GPGILNIPRR IRQGLERALL
VC10042.81 RRGWEILEYW WHLLGYWSQE LEKSAMSLLN VTAIAVAEGT DRVIEVVORA YPGILMIFTR IRQGLERALL

Figure S4. Full length gp160 amino acid alignment of the ‘late’ clones isolated from plasma that was collected
approximately 22 years post infection. Representative Env clones were aligned with the consensus clade B
sequence using Clustal W. The gp120, gp41 and signal peptide portions of Env are labeled, as are the variable
loops V1-V5. Sites that are variable among the clones from VC10042 are highlighted in yellow. Amino acid
residues that are known to contact CD4 are marked with red circles and VRCO1 are marked with blue circles.
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Figure S5
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Figure S5. Phylogenetic tree showing the relationship between the autologous env clones circulating in
subject VC10042 at 19 years (A) and 22 years (B) post infection and env clones from heterologous isolates that
were tested for their neutralization susceptibility of VC10042 plasma. Phylogenies were reconstructed using
MEGAS.1(4) using Maximum Likelihood with 100 bootstrap replications, utilizing the Jones-Taylor-Thornton
(JTT) substitution model and utilizing uniform rates. Bootstrap values are listed at each node and the scale bar
is located in the bottom left. The potency with which the plasma is able to neutralize a given isolate is heat
mapped, with non-neutralized isolates left uncolored, IC50 titers below 100 colored blue, IC50 titers between
100-250 colored in orange, and IC50 titers above 250 colored in red. (A) Neutralization with plasma isolated at
19 years post-infection. (B) Neutralization with plasma isolated at 22 years post-infection.



Figure S6
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Figure S6. The regions on gp120 that mediate escape from the neutralizing activity of the anti-CD4-BS NAbs
in VC10042. Residues R373 and N386 reside outside the CD4 binding pocket (inset). All residues were
mapped on to the HXB2 core molecule in the b12-bound state (2). Inset is slightly rotated to better view

relevant features.



Figure S7
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Figure S7. Neutralization sensitivity of the clone VC10042.y22.05 bearing reversion mutations to the
monoclonal broadly neutralizing antibodies b12 (A), VRCO1 (B), and NIH45-46°**Y (C). Three reversion
mutations were introduced into the wild type VC10042.y22.05 (m) clone: H364S(A) , R373M (), and N386D

(#). A double mutant, H364s.R373M (0) was also generated.



References:

1. Li, Y., S. A. Migueles, B. Welcher, K. Svehla, A. Phogat, M. K. Louder, X. Wu, G. M. Shaw, M.
Connors, R. T. Wyatt, and J. R. Mascola. 2007. Broad HIV-1 neutralization mediated by CD4-
binding site antibodies. Nat Med 13:1032-4.

2. Liu, J., A. Bartesaghi, M. J. Borgnia, G. Sapiro, and S. Subramaniam. 2008. Molecular
architecture of native HIV-1 gp120 trimers. Nature 455:109-13.

3. Sather, D. N., J. Armann, L. K. Ching, A. Mavrantoni, G. Sellhorn, Z. Caldwell, X. Yu, B. Wood,
S. Self, S. Kalams, and L. Stamatatos. 2009. Factors associated with the development of cross-
reactive neutralizing antibodies during human immunodeficiency virus type 1 infection. J Virol
83:757-609.

4, Tamura, K., D. Peterson, N. Peterson, G. Stecher, M. Nei, and S. Kumar. 2011. MEGADS:
molecular evolutionary genetics analysis using maximum likelihood, evolutionary distance, and
maximum parsimony methods. Mol Biol Evol 28:2731-9.



