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SUPPLEMENTARY FIGURE LEGENDS  1 

Figure S1: Representative dose-dependent neutralization graphs of HIV-1 subtype C 2 

Env-pseudotyped viruses and a subtype B HxB2 reference strain with the UCLA1 3 

aptamer using the TZM-bl cell line. The aptamer was used at a starting concentration of 4 

50 nM. The IC50 of UCLA1 is indicated with the dotted line. Nine viruses sensitive to 5 

UCLA1 and three viruses resistant to UCLA1 neutralization are shown.  6 

 7 

Figure S2: BIAcore® sensorgrams to detect the dissociation constant (KD) of UCLA1 8 

aptamer from the core, ∆V1/V2 and ∆V3 truncated HIV-1 Con-C gp120, and from I420R 9 

(CoRbs) and D368R (CD4bs) mutated HIV-1 Con-C gp120. The truncated and mutated 10 

ConC glycoproteins were compared with the wildtype ConC gp120. The UCLA1 aptamer 11 

was simultaneously injected over the immobilized gp120 at 2-fold dilutions (500 nM to 8 12 

nM). 13 

 14 

Figure S3: The binding profile of ½ log dilutions (500 nM to 1.0 nM) of the UCLA1 15 

aptamer over the immobilized HIV-1 Du151 gp120. The binding kinetics was performed 16 

in triplicate. 17 

 18 

Figure S4: [A] Amino acid sequence alignment of HIV-1 gp120 of the Env-pseudotyped 19 

viruses that were tested for neutralization with UCLA1 aptamer in the TZM-bl assay. The 20 

resistant viruses, listed below the horizontal line in the alignment, were compared with 21 

viruses that were sensitive to UCLA1 neutralization including the ConC virus that was 22 

used to map the UCLA1 binding sites. The amino acid residues that were changed by 23 

site-directed mutagenesis of the ConC gp120 are numbered and their respective regions 24 

exhibited within the env genome. The numbering is according to the sequence of the 25 



 2

HxB2 (IIIB) gp120. The amino acid residues that were shown to modulate binding of 1 

UCLA1 aptamer are bolded and highlighted in grey colour. [B] Amino acid sequence 2 

alignment of HIV-1 gp120 of primary isolates that were tested for neutralization with 3 

UCLA1 aptamer in the PBMC assay. The viruses that were not neutralized by the 4 

aptamer are listed below the horizontal line in the sequence alignment. The amino acid 5 

residues that were changed by site-directed mutagenesis of ConC gp120 are numbered 6 

and their respective regions exhibited within the env genome. The numbering is 7 

according to the sequence of the HxB2 (IIIB) gp120. The amino acid residues that were 8 

shown to modulate binding of UCLA1 aptamer are bolded and highlighted in grey colour. 9 

 10 

 11 
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Supplementary Figure 1. 2 
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UCLA1 on Du151 gp120
KD = 5.8 ± 2.2 nM
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A1 
C1      V1      V2       C2 

                             
           121 125 
 
Consensus_C        EMVLENVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCRNVTNATNNTYN--------------------------------------------------EEIKNCSFNITTELRDK-KKKVYALFYRLDIVPLNEN-----------------SSEYRLINCNTSAIT 
CAP08.2.00.F6J     EFVLGNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCT--N-V-Y----VN----S-TGN---DTGG--------TYN---N--------SV-DGE-MR----NCSFKITTELKDK-KQKVYALFYKLDIVSL-D------G---N--N----ESY-RLINCNTSAIT 
CAP45.2.00.G3J     EIYLGNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLRCTN----------------A-T-I-----NG----------------------------S-LTEEVKNCSFNITTELRDK-KQKAYALFYRPDVVPLNKNSP---S---G-NS----S-EYILINCNTSTIT 
CAP61.2.00.E11     EVFLENVTENFNMWKNDMVDQMHEDVISLWDQSLKPCVKLTPLCVTLNCTDAIVT------RNGTN--GTINGNDTYNN---------------------------------EMKNCSFNTTTEIRDK-KQQAYALFYKIDVVPLNG----------NSSSNG-EY--I-LINCNSSTIT 
CAP63.2.00.A9J     EVVLENVIENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCANAN----ITKNST----G-N-Y-----ND----------------------------S-MIGEIKNCSFNTTTELRDK-KQKVYALFYRSDVIPLNNNR--------S-NE----N-SYILINCNSSTIT 
CAP85.2.00.09J     EMTLGNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCT--N-ITST--STNIT--S-T-S-----NI----------SM--N---V---------D-MK----NCSFNVTTELRDKERQE-RALFYRLDIVPLNN-DI---G---N-YS----E-Y-RLINCNTSAIT 
CAP88.2.00.B5J     ELVLGNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCT--N-V-TV---VN----A-T-------H---------T-NKSMNG--EI---DMKE-E-MK----NCSFKTTTGIRGK-KQTEYALFYRPDIVPLSK-E----S------S----E-Y-ILISCNTSTIT 
CAP206.2.00.8J     EIVLGNITENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCTNAN-I-SV---TS----V-S-------N---------D-SR--N---T------NE-E-IK----NCSFNTTTEIRDK-KQQVYALFYRSDVAPLSKAN----S------S----E-Y-ILINCNTSTIT 
CAP210.2.00.E8     EIVLENVTENFNMWKNDMVDQMHQDIISLWDQSLKPCVKLTPLCVTLNCS------------D----A-T-Y-----N-----------NGT-NS--T-------D-T-MK----ICSFNATTELRDK-KKKEYALFYRLDIVPLKNESE---SQ--N-FS----E-Y-ILINCNTSTIA 
CAP228.2.00.51     EVVLGNVTENFNMWENDMVDQMHEDVISLWDQSLKPCVKLTPLCVTLNCTTAN-L-KC---AD----A-Q-------NV--------T-SEN-N---TICK-DLKE-E-IK----NCSFNTTTEIRDK-KQNVYALFYKPDIVQL---Q----G------S----N-YSILINCNTSTIT 
CAP239.2.00.F5     EMMLGNVTEKFNMWKNDMVDQMHKDIISLWDQSLKPCVKLTPLCVTLNCS----T-------N----I-T-K----ANV--------T-S---------------E-E-MR----SCSFNITTELRDK-KQKVNALFYKLDIVPI-N-E----SS--S-SS----E-Y-RLVNCNTSVIT 
CAP244.2.00.D3     EMVLGNVTENFNMWKNDMVDQMHEDIISLWDESLKPCVKLTPLCVTLICT--N-VNHS--STNVSHSS-T-NVSQSSNS--------SQD---N---T----TI-D-ESMREEIKNCSYNSTTELWDK-KQKEYALFYKLDIVPI-N------G---N-AS----E-Y-RLINCNTSTIK 
CAP248.2.00        ELVLGNVTENFNMWKNDMVDQMHEDIISIWDQSLKPCVKLTPLCVTLNCT--D-I-K----NN----S-T-R-----G-----------N---N---G------SD-S-IKESMTNCSFNTTTELRDK-KQQAYALFYRSDVVPLG--NS---SK--N-YS----E-Y-VLINCNTSTIT 
CAP255.2.00.16     EMVLENVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCSNANSNTNVTDIDNSTIG---------------------------------------------EIKNCTFNVTTELRDK-EKKENALFYKLDIVPLN-GNN-------N-SS----FSMYRLINCNTSVVT 
CAP256.2.00.C7     EMVLENVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCTTAKG-INSTDNANATKKP---------N---------------------------------EEIKNCSFNTITEVRDK-QKKEYALFYRLDLVSLNEGDSE--G---N-SSRSGNFSTYRLINCNTSTIT 
Du156.12           EIFLKNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCVTYN-N-SM--NSS----A-T-Y-----NN----------------------------S-MNGEIKNCSFNTTTELRDK-KQKVYALFYRTDVVPLNNN---------N-NN----S-EYILINCNTSTIT 
Du172.17           EIVLKNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCSDVKIKGTNATYNNATYNN---------NN------------------T------------ISDMKNCSFNTTTEITDK-KKKEYALFYKLDVVALDGKETN--ST--N-SS------EYRLINCNTSAVT 
Du422.1            EIVLENVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCKNVN-I-SANANAT----A-T-L-----NS----------------------------S-MNGEIKNCSFNTTTELRDK-KQKVYALFYKPDVVPLNGGE----H---N-ET----G-EYILINCNSSTIT 
RP1.12             EMFLANVTENFNMWENDMVDQMHEDIISLWDESLKPCVKLTPLCVTLNCTNA----------NVT---AS-NGSTTYNNG-----------------------------IIGEMKNCSFKVTTEMRDKTKKEM-ALFYKLDIVPINRK---------NSRKNSSEYREYRLIHCNTSTIR 
RP4.3              EIVLENVTENFNMWKNDMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCT------------D----A---I-----NA--------K-N---NR--T-------D-E-MK----NCSFNAATDLRDK-KQKVYATFYRLDIVPL-N-S----SS--NSCS----E-Y-RLINCNTSTIT 
RP6.6              EIFLENVTENFNMWKNDMVDQMHEDVISLWDQSLKPCVKLTPLCVTLNCREVN-NATNSTMNNSTMNN---------R---------------------------------EEMKNCSFNITSEIRDK-KKKEHALFYRLDIVPL----T---S---N-SST-----DYRLINCNTSAVT 
SW7.14             EMVLKNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLHCADVE---N-S-T-N-S-M----------NDS-----------------------------MSREMRNCSFKTTTEIRDK-QQNTYALFYKPDVVPLK-S----SS---N-SSE------YILIHCNSSTIT 
TM3.8              EMGLENVTENFNMWKNDMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCTNVNVTANVTVTANGSAI----------R--------------------------------D-DMKNCTFNMTTEIRDK-TKKEYALFYKLDIVPLN-G----EN---D-TS-------YRLINCNTSALT 
TM7.9              EMVLENVTEYFNMWKNDMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCKNVNV--NITATHNYSAIY---------NNT-----------------------------MDKEMRNCSFNMTTEVRDK-QKNVYALFYKLDIVELDDSSK--ESK--DNSSD------YRLINCNTSAIT 
ZM53M.PB12         EMVLENVTENFNMWKNDMVDQMQEDIISLWDQSLKPCVKLTPLCVTLNCSKLN------------------------NA------------------T------------DGEMKNCSFNATTELRDK-KKQVYALFYKLDIVPLDGRN--------N-SS------EYRLINCNTSTIT 
ZM197.M.PB7        EIPLGNVTENFNMWKNDMADQMHEDIISLWDQSLKPCVKLTPLCVTLNCS--DAT-S-----NTT-KNAT-N----TNT--------T-STD-NRNATSNDTEM-KGE-IK----DCTFNITTEVRDR-KTKQRALFYKLDVVPL-E-EEKN-SSSKN-SSY---KEY-RLISCNTSTIT 
ZM214M.PL15        ELVLENVTENFNMWKNDMVNQMHEDIISLWDQSLKPCVKLTPLCVTLNCS--N-V-N----IN----E-T-SI--DFNV--------T-S---N---I----SMKE-E-MK----NCSFKVNSELRDK-NRREHALFYKLDIVQL-N-DE---G---N-DS----YSY-RLINCNTSTIK 
ZM233M.PB6         EMVLENVTENFNMWKNDMVDQMHEDVISIWDQSLKPCVKLTPLCVTLDCS----T-Y-----N----N-T-H-----NI----------S---------------K-E-MK----ICSFNMTTELRDK-KRKVNVLFYKLDLVPLTN------SS--N-TT----N-Y-RLISCNTSTIT 
ZM249M.PL1         EMNLENVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCNNVNVTHNSTYNNTEG----------------------------------------------EQIKNCSFNITTELRDK-KQKVYALFYKLDILPLNGNND---------------SNEYRLINCNTSAIT 
CAP84.2.00.32J     EIVLGNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLKCT------------N----A-T-Y-----N-----------NS--N---G-------E---VK----NCTFNTTTEIRDR-KQNAFALFYRSDVVPIKE-NNKNGSEE-N--S------Y-ILINCNTSTIT 
COT6.15            EIILENVTENFNMWKNDMVDQMHEDVISLWDQSLKPCVKLTPLCVTLNCS------------N------V-N----VNA--------T-S---NE--T-N--EV-KEE-MR----NCSFNTTTEVRDK-RHNQYALFYKLDIVPL-N-ED---S---N-SS----K-Y-RLINCNTSTIT 
COT9.6             EMFLENVTENFNMWKNDMVDQMHEDIINLWDQSLKPCVKLTPLCVTLKCRDVNT-----THGNVTYIK---------NN------------------T------------MGDIKNCSFNATTELRDK-KKQMYALFYRLDIVPLDENS--------N-SS------EYILINCNTSTIT 
Du123.6            EIVLGNVTENFNMWKNDMVDQMHEDIISIWDQSLKPCVKLTPLCVTLNCT--D-V-K----VN----A-T-S-----NGTTTYNNSID-SM--N---G-------E---IK----NCSFNITTEIRDK-KQKVYALFYRPDVVPLNE-N----S---S--S------Y-ILINCNTSTTT 
Du151.2            EIVLENVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCT----------NAP----A-Y-N-----N-----------------------------S-MHGEMKNCSFNTTTEIRDR-KQKAYALFYKPDVVPLNRREE---N---N-GT----G-EYILINCNSSTIT 
ZM109F.PB4         ELVMANVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCT------------SP---A-A-H-----N-----------E---SE--T---------R-VK----HCSFNITTDVKDR-KQKVNATFYDLDIVPLSS-SDN--SS--N-SS----L-Y-RLISCNTSTIT 

 
C2      V3         C3 

 
              305 307 308         330          369
         
Consensus_C        QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRSENLTNNAKTIIVHLNES-VEIVCTRPNNNTRKSIR--IGPGQTFYATGDIIGDIRQAHC--NIS--EDKWNKTLQR----VSKKLKEHFPNKTIKFEPSS--GGDLE 
CAP08.2.00.F6J     QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCQNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIMIRSENLTDNAKTIIVQLNKS-VEITCTRPNNNTRKSIR--IGPGQTFYATGDIIGDIRQAYC--NIS-REN-WTETVQR-VRG-K-L-QEHF-NKT-IMFNQS-SGGDLE 
CAP45.2.00.G3J     QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEDIIIKSENLTNNIKTIIVHLNKS-VEIVCRRPNNNTRKSIR--IGPGQAFYATNDIIGDIRQAHC--NIN--NSTWNRTLEQ-IKK-K-L-REHFLNRT-IEFEPP-SGGDLE 
CAP61.2.00.E11     QACPKVSFDPIPIHYCAPAGYAILKCNNN-TFNGTGPCNNVSTVQCTHGIKPVISTQLLLNGSRAEGEIIIRSENLTNNAKIIIVHLNES-VPIECVRPGNNTRKSVR--IGPGQTFYATGDIIGDIRKAHC--NIS--RDEWNKTLQRVG----KKLREQFPNKTIIFKSSS--GGDLE 
CAP63.2.00.A9J     QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGKGPCRNVSTVQCTHGIKPVVSTQLLLNGSLAEEGIIIRFENITNNAKTIIVHFNQS-VKIVCARPHNNTRKSIR--IGPGQAFFATNDIIGDIRQAHC--NIS--KTQWNTTLEQ-VKK-K-L-REHFPNKT-ITFQPS-SGGDLE 
CAP85.2.00.09J     QACPKVTFDPIPIHYCTPAGYAILKCNNK-TFNGTGPCTNVSTVQCTHGIKPVVSTQLLLNGSIAEEGIIIRSENLTDNAKTIIVHLNHS-VKIVCTRPGNNTRKSIR--IGPGQTFYATGDIIGDIRQAHC--NIS-KAE-WNNTLEK-VGK-K-L-GEHFPNKT-IKFAPS-SGGDLE 
CAP88.2.00.B5J     QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCHNVSTVQCTHGIKPVVSTQLLLNGSLAEKEIIIRSENLTDNAKTIIVHLNES-INIVCIRPSNNTRKSIR--IGPGQAFYATNAITGDIRQAHC--NIT-K-DRWIATLEK-VKK-K-L-EEHFPNKTKIKFAPS-SGGDLE 
CAP206.2.00.8J     QACPKVTFDPIPLHYCAPAGYAILKCNNK-TFNGAGPCLNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIKSKNLTDDTNTIIVHLNKA-IEIVCTRPGNNTRKSIR--IGPGQTFFATGDIIGDIREAHC--NLS-K-DAWNTTLEQ-IKG-K-L-NEHFSSKE-IKFAPS-SGGDPE 
CAP210.2.00.E8     QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEVVIRSENISNNVKTIIVHLNES-VNITCIRPGNNTRRSIR--IGPGQAFYAMGDIIGNIREAHC--NIS--EKAWNETLKKVV-E-K-LVK-YFPNKT-IEFAPP-VGGDLE 
CAP228.2.00.51     QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCKNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRSENLENNAKTIIVHLNES-IEIVCTRPNDNTRKSIR--IGPGQAFY-TNEIIGDIRQAHC--NISKK-D-WNKTLEG-VKK-K-L-GEHFPNRT-IKFAQS-SGGDLE 
CAP239.2.00.F5     QACPKVTFDPIPIHYCAPAGYAILKCNNK-TFNGAGPCTNVSTVQCTHGIKPVVSTQLLLNGSLAEEDIIIRSQNILDNTKTIIVHLKEA-VEINCTRPNNNTRKSIR--IGPGQAFYATGDIIGNIRQAHC--NIS-ERK-WNETLQR-VGD-K-L-RKHFLNKT-IIFAPA-SGGDLE 
CAP244.2.00.D3     QACPKVTFEPIPIHYCAPAGYAILKCNNQ-TFNGTGPCTNVSTVQCTHGIKPVVSTQLLLNGSLAEKEIIISSENLTNNAKIIIVHL-KDPVRIVCTRPNNNTRKSIR--IGPGQTFYATGDIIGDIRQAYC--NID-KGA-WNKTLQQ-V-GKK-L-QEHFPGKT-IKFNSS-SGGDLE 
CAP248.2.00        QACPKVSFDPIPIHYCAPAGYAILKCNDK-TFNGTGPCTNVSTVQCTHGIKPVVSTQLLLNGSLAEKEVVIRSENLTDNVKTIIVHLNES-IEIVCTRPNNNTRKSIR--IGPGQTFYATGDIIGNIREAHC--NVS-AAK-WNRTLGL-VAE-K-L-KEHFHNKT-ISFKPP-SGGDLE 
CAP255.2.00.16     QACPKVSFDPIPIHYCAPAGFAILKCNNK-TFNGTGPCNNVSTVQCTHGIRPVVSTQLLLNGSLAEKEIIIRSENLTNNIKTIIVHLNES-VEINCIRPNNNTRKSMR--IGPGQTFYATGEIIGDIRQAHC--NIS--KDKWDKTLHR----VSEKLREHFPNKTITFNSSS--GGDLE 
CAP256.2.00.C7     QACPKVSFDPIPIHYCVPAGYAILKCNDE-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEKEIIIRSENLTDNVKTTIVHLNES-VEINCTRPNNNTRKSVR--IGPGQSFYATGDIIGNIRQAHC--NIS--KEKWEKTLQR----VSEELRKHFPNKTIEFKSSS--GGDLE 
Du156.12           QACPKVSFDPIPIHYCAPAGYAILKCTDK-KFNGTGSCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIKSENLTDNIKTIIVQLNQS-IGINCTRPNNNTRKSVR--IGPGQTFYATGDIIGDIRQAHC--NIS--RNQWNETLEQ-VKK-K-L-GEHFHNQTKIKFEPP-SGGDLE 
Du172.17           QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEVVIRFENLTNNAKIIIVHLNES-VEINCTRPSNNTRKSVR--IGPGQTFFATGDIIGDIRQAHC--NIS--RKKWNTTLQR----VKEKLKEKFPNKTIQFAPSS--GGDLE 
Du422.1            QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIVRSENLTNNIKTIIVHLNKS-VEIKCTRPNNNTRKSVR--IGPGQTFYATGEIIGDIREAHC--NIS--RETWNSTLIQ-VKE-K-L-REHYNKTI--KFEPS-SGGDLE 
RP1.12             QACPKVSFDPIPIHYCAPAGFAILKCNNK-TFNGTGPCNKVSTVQCTHGIKPVVSTQLLLNGSLAEGEIIIRSKNLTDNAQTIIVHLNES-VEIVCIRPGNNTRKRVRLGIGPGQTFYATGRVIRDIRQAHC--NIS--ANAWNKTLQKVG----KKLKEHF-NKIIVFQPHS--GGDPE 
RP4.3              QACPKITFDPIPIHYCAPAGYAILKCNNK-TFNGSGPCKNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRSENLTNNIKTIIVQFNES-VTIECTRPNNNTRKSIR--IGPGQTFYATNEIIGDIRQAHCTINIS---K-WNDTMEK-V-KGK-L-KEYF-NKT-IEFAPP-SGGDLE 
RP6.6              QACPKVSFDPIPIHYCAPAGYAILKCNNE-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEGEIIIRSANITDNTKTIIVHLNES-VEIVCTRPGNNTRKSVR--IGPGQTFYATGEIIGDIRRAHC--NIS--EKQWNNTLKK----VSKKLQEHF-NRTIQFKPSS--GGDLE 
SW7.14             QACPKVSFEPIPIHYCAPAGFAILKCNNK-TFNGTGPCHNVSTVQCTHGIKPVVSTQLLLNGSLAEGEIIIRSENLTNNVKTIIVHLNES-VAIVCTRPGSNKQRIRNIRIGPGRAFHTN-GVIGDIRKAYC--NIS--NNHWNKTLEQ----VKKKLGEHFLNKTIEFKSSS--GGDIE 
TM3.8              QACPKVSFDPIPIHYCAPAGYAILKCNNN-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEKEVIIRSENLTNNAKTIIVHLNES-VGIMCTRPGNN-TR-KSIRIGPGQTFYAN-DIIGDIRQAYC--NIS--KQQWNKTLQQ----VGEKLAEHFPNKTIVFKPSS--GGDLE 
TM7.9              QACPKVSFEPIPIHYCAPAGFAILKCNNNKTFNGTGPCQNISTVQCTHGIRPVVSTQLLLNGSLAE-EIIISSENLTDNVKTIIVHLNES-VPIVCTRPNNN-TR-RSMRIGPGQAFYATGDIIGDIRQAHC--NIS--VSRWNKTLQR----VSNKLRKHFTNSTIQFKQSS--GGDPE 
ZM53M.PB12         QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCHNVSTVQCTHGIKPVISTQLLLNGSTAEEDIIIRSENLTNNAKTIIVHLNES-IEIECTRPGNNTRKSIR--IGPGQAFFATTNIIGDIRQAYC--IIN--KANWTNTLHR----VSKKLEEHFPNKTINFNSSS--GGDLE 
ZM197.M.PB7        QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCHNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRSENLTDNTKTIIVHLNES-VEIECVRPNNNTRKSVR--IGPGQTFFATGEIIGDIRQAHC--DLS-KSN-WTTTLKR-I-E-KKL-KEHFNNAT-IKFESS-AGGDLE 
ZM214M.PL15        QACPKVSFEPIPIHYCAPAGYAILKCNNE-TFNGSGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEKEIMIRSENLTNNAKTIIVQLTEA-VNITCMRPGNNTRRSVR--IGPGQTFYATGEIIGDIRQAHC--NIS-KDK-WNQILQN-VRA-K-L-GEHFHDKT-IKFEPS-SGGDLE 
ZM233M.PB6         QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRFENLTDNVKIIIVQLNET-INITCTRPNNNTRKSIR--IGPGQSFYATGEIVGNIREAHC--NIS-ASK-WNKTLER-VRT-K-L-KEHFPNKT-IEFEPS-SGGDLE 
ZM249M.PL1         QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGKGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEKEIIIRSENITDNVKIIIVHLNES-VEINCTRPNNNTRKSIR--IGPGQTFYATGEIIGKIREAHC--NIS--KEKWNKTLLR----VAKKLREHFPGKAIKFEPSS--GGDLE 
CAP84.2.00.32J     QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFSGTGPCLNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRSENLTNNVKTIIVHLNES-VQIVCTRPNNNTRKSIR--IGPGQTFFATNEIIGNIRQAHC--NIS-KTD-WEKTLEK-VKE-K-L-KEHY-NKT-IEFKQPVSGGDLE 
COT6.15            QACPKVTFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEGIIIRSENLTNNVKTIIVNLNET-VQIVCTRPNNNTRRSIR--IGPGQTFYATGDIIGDIRQAHC--NIS-GDT-WNRTLRE-V-E-KQL-KEHFPNKT-IKFAPP-IGGDLE 
COT9.6             QACPKISFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRSENIKNNAKTIIVQFNES-VEIVCTRPNNNTRQSIR--IGPGQAFFAAKDIIGDIREAHC--NIS--EDKWNKTLQR----VGKKLEEHFPNRTIKFAPPS--GGDLE 
Du123.6            QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCHNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIRSENLTNNAKTIIVHLNES-IEIVCTRPNNNTRKSIR--IGPGQTVYATNDIIGDIRQAHC--NIS-KTK-WNTTLEK-VKE-K-L-KEHF-PSK-AITFQPHSGGDLE 
Du151.2            QACPKVTFDPIPIHYCAPAGYAILKCNNK-TFNGTGPCNNVSTVQCTHGINPVVSTQLLLNGSLAEEEIIIRSENLTNNIKTIIVHLNKS-VEIVCTRPNNNTRRSIR--IGPGQTFYATGEIIGNIREAHC--NIS--KSSWTSTLEQ-VKK-K-L-KEHYNKTI--EFNPP-SGGDLE 
ZM109F.PB4         QACPKVSFDPIPIHYCAPAGYAILKCNNK-TFSGKGPCSNVSTVQCTHGIRPVVSTQLLLNGSLAEEEIVIRSENLTDNAKTIIVHLNKS-VEIECIRPGNNTRKSIR--LGPGQTFYATGDVIGDIRKAYCKINGS---E-WNETLTK-VSE-K-L-KEYF-NKT-IRFAQH-SGGDLE 

C3      V4      C4   V5          C5 
 

         419 
             
Consensus_C        ITTHSFNCRGEFFYCNTSKLFNSTYN----NN-TNSNS---------------------------TITLPCRIKQIINMWQEVGRAMYAPPIAGNITCKSNITGLLLTRDGG-----------------KKN-TTEIFRPGGGDMRDNWRSELYKYKVVEI--K--  
CAP08.2.00.F6J     VTTHTFNCGGEFFYCNTSKLFNESML----N--ST------D---------N---S----TKEDVNIILPCRIKQIINMWQEVGRAMYAPPIAGNIICTSNITGLLLTRD-G-GP----------E-NG--T---DTVRPVGGDMRNNWRSELYKYKVVEI--K--  
CAP45.2.00.G3J     VTTHSFNCGGEFFYCNTTRLFK-W------SSNVTN--D----------------T----------ITIPCRIKQFINMWQGAGRAMYAPPIEGNITCNSSITGLLLTRDGGK------------T-DR--ND-TEIFRPGGGNMKDNWRNELYKYKVVEI--K--  
CAP61.2.00.E11     ITTHSFNCGGEFFYCNTSGLFNGTFN----GTDMSN-------------------------ETNSTITLPCKIKQIINMWQKVGRAMYAPPIAGNITCTANITGLLLTRDGGDSSST-----------------NETFRPGGGNMKDNWRSELYKYKVVEI-K---  
CAP63.2.00.A9J     ITTHSFNCMGEFFYCNTSGLFN-S------TYMSNG--I----------------HIPNGASE--VITLPCRIKQIINMWQEVGRAMYAPPIEGNITCSSNITGLLLTRDGGNN-------------ST--NG-TETFRPGGGNMKDNWRSELYKYKVVEIK----  
CAP85.2.00.09J     IVTHSFNCQGEFFYCNTSQLFN-STV----N--GTE--G--S---ST----T---T--NGSSP---ITLPCRIKQIINMWQGVGRAVYANPIAGNITCISNITGLLLTRD-G-G--MAA---N-MT-NN--T---EIFRPGGGNMKNNWRSELYKYKVVEIK----  
CAP88.2.00.B5J     VTTHSFNCGGEFFYCNTSKLFN-E------N--ET------E----T----N---T----T-----ITLPCRIKQIINMWQEVGRAMYAPPIAGNITCNSSITGLLLLRD-G-G--N--E--N-IT-NG--T---EIFRPGGGNMKDNWRSELYKYKVVEI----R  
CAP206.2.00.8J     VATHSFNCRGEFFYCNTTKLFN-E------N--YT---L--S----N----N---S--NET-----IILPCRIKQIINMWQGVGRAMYAPPIAGNITCNSSITGLLLTRDKDPG--Q--E--N--N-N---T---ETFRPTGGNMKDNWRNELYKYKVVEIK----  
CAP210.2.00.E8     ITTHSFNCGGEFFYCNTTKLFN-STH----N--STDSTV--NSTDSTAETGN---S-TN-TN----ITLPCRIRQIINMWQEVGRAMYAPPSKGNITCISNITGLLLTRD-G-GENK-T---E--N-ND--T---EIFRPGGGDMKDNWRSELYKYKVVEI--K--  
CAP228.2.00.51     VTTHSFNCRGEFFYCNTTKLFN-E------N--DTK--LFNES--ATIK--NE--S--N-TNE--NITIPCRIKQIINMWQGVGRAMYAPPIAGNITCKSNITGLLLLRD-G-G--NSSEGGN-SS-DK--N---EIFRPGGGNMKDNWRSELYRYKVIELK----  
CAP239.2.00.F5     ITTHIFNCRGEFFYCNTSGLFN-GTF----N--GT------Y----T----NSTNS-T--SNA--TITLPCKIKQIINMWQEVGRAMYAPPIAGNITCKSNITGLLLTWD-G-GD-S-----K--E-NK--TRHNETFRPGGGDMRDNWRSELYKYKVVEI---K-  
CAP244.2.00.D3     ITTHSFNCRGEFFYCNTSKLFNNTYY----N--GTG-----N----A----N---S----THE--NITLPCRIKQIIRMWQKVGQAMYAPPIAGNITCTSNITGLLLVRD-G-G-----------EANG--TNNIETFRPGGGDMRDNWRSELYKYKVVEI-Q---  
CAP248.2.00        ITTHSFNCGGEFFYCNTTGLFN-H------SGVNTK-----ELL-NN----N---TESN-TT----ITLPCKIKQIINMWQEVGRAMYAPPIAGNITCNSSITGLLLTRD-G-G--N-NE--NKTE-ND--TK-IEIFRPGGGNMKDNWRSELYKYKVVEIQ----  
CAP255.2.00.16     ITTHSFNCGGEFFYCNTSGLFNSTFN--------TTFYEPSNL----------------------TITLQCRIKQIINMWQEVGRAMYAPPIAGNITCESKITGLILTRDGG------------------SDNGTETFRPGGGDMRDNWRSELYKYKVVEI-K---  
CAP256.2.00.C7     ITTHSFNCRGEFFYCNTSDLFNGTYN----NISVTSTSDSSTP----------------------HITLQCRIKQIINMWQEVGRAMYAPPIAGNITCNSNITGLLLTRDGGR----------------ES-NETETFRPGGGDMRNNWRSELYKYKVVEIK----  
Du156.12           ITTHSFNCRGEFFYCNTADLFT-N------ATKLVN--D----------------TEN---KA--VITIPCRIKQIINMWQGVGRAMYAPPIEGNITCNSNITGLLLTRDGGGN--V--------T-EI--NR-TEIFRPGGGNMKDNWRNELYKYKVVEIK----  
Du172.17           ITTHSFNCRGEFFYCYTSDLFNSTY-----MSNNTGG-AN--------------------------ITLQCRIKQIIRMWQGVGQAMYAPPIAGNITCKSNITGLLLTRDGGK----------------EK-NDTETFRPGGGDMRDNWRSELYKYKVVEI-K---  
Du422.1            VTTHSFNCRGEFFYCDTTKLFN-E------TKLFNE--S----------------EYVD--NK--TIILPCRIKQIINMWQEVGRAMYAPPIEGNITCKSNITGLLLTWDGGEN-----------------ST-EGVFRPGGGNMKDNWRSELYKYKVVEI-K---  
RP1.12             ITTHSFNCGGEFFYCNTSGLFNGTFN----GTYMSNG-----------------------TENNSNITLQCRIKKIIKMWQGVGQAMYAPPIQGNITCKSNITGLLLTRDGGTENGTERN--------------NETFRPGGGDMKDNWRSELYKYKVVEIK----  
RP4.3              VTTHMFNCRGEFFYCNTTKLFN--------N--S-N--Y--N---------N---S-M--V-----I-LPCRIKQIINMWQEVGRAMYAPPIAGNLTCKSNITGLLLTRD-G-G--K-----E--K-NG--T---EIFRPGGGDMRDNWRSELYKYKVVEI-K---  
RP6.6              ITTHSFNCRGEFFYCDTSNLFNRTYP----LNNSSAGNDNSSSD------------------S--TITLQCRIKQIINMWQGVGRAMYAPPIEGNITCKSNITGLLLTRDGGP----------------S--NESETFRPAGGDMRDNWRSELYKYKVVEVN----  
SW7.14             ITTHSFNCRGEFFYCNTSKLFNRT------NPFNST--------------------------D-SNITIPCRIKQIINMWQGVGQAMYAPPIEGNITCNSSITGLLLTRDGGISKKN-N------------TENTEIFRPGGGNMKDNWRSELYKYKVIEIK----  
TM3.8              ITTHSFNCRGEFFYCNTSGLFNSTYN--HNNTYN-TS-------------------------DNSNITLPCRIKQIINMWQEVGKAIYAPPIRGNITCNSSITGLLLVRDGGNSNNNSNE-----------T--TEIFRPGGGDMRDNWRSELYKYKVVEI--K--  
TM7.9              ITTHSFNCYGEFFYCNTSGLFNRRYNGTENNTYDDT--------------------------DNSTITIPCRIKQFINMWQQVGRAIYAPPIAGNITCNSSITGLLLTRDGGNQTEEDNI-----------TK-TEIFRPGGGDMRDNWRSELYKYKAVEI-K---  
ZM53M.PB12         ITTHSFNCGGEFFYCNTSSLFNGTYN----DTDIYNSTD---------------------------IILLCRIKQIINMWQEVGRAMYAPPIEGNITCSSNITGLLLTRDGG-----------------LTNESKETFRPGGGDMRDNWRSELYKYKVVEI-K---  
ZM197.M.PB7        ITTHSFNCRGEFFYCNTSGLFNSSLL----N--DTD--G--T----S----N---S-T--SNA--TITLPCRIKQIINMWQEVGRAMYASPIAGIITCKSNITGLLLTRD-G-G-------------NK--SAGIETFRPGGGNMKDNWRSELYKYKVVEI-K---  
ZM214M.PL15        ITTHSFNCGGEFFYCNTTNLFSRTYT----N--GS------N----S----NV--N-I--TSA--TITLPCRIKQIINMWQEVGRAMYAPPIAGNITCISNITGLLLTRD-G-G-------------NGNDTNDTETFRPAGGDMRDNWRSELYKYKVVEIK----  
ZM233M.PB6         ITTHSFNCGGEFFYCNTSGLFN-SAI----N--GT------L----T-------------SN----VTLPCRIKQIINMWQEVGRAMYAPPIAGNITCKSNITGLLLTRD-G-G-----------E-NS--SSTTETFRPTGGDMKNNWRSELYKYKVVEIK----  
ZM249M.PL1         ITTHSFNCRGEFFYCTTSKLFNSTYN----PNDTESNSNNSNE----------------------TLTLTCKIKQIINMWQGVGRAMYAPPIEGSITCNSTITGLLLTRDGG-----------------SKNNTEEIFRPGGGNMKDNWRSELYKYKVVEIK----  
CAP84.2.00.32J     VTTHSFNCRGEFFYCNTTNLFN-L------N--ST------D---GS----N---I----TN----ITIPCRIKQIINMWQKVGRAMYAPPIEGIITCNSSITGLLLTRD-G-G----G---N--E-SE--T---ETFRPAGGDMKDNWRSELYKYKVVQI--K--  
COT6.15            ITTHSFNCRGEFFYCNTSQLFNTSLF----N--D------------S--------S-I--SNR--TITLPCRIKQIINMWQKVGRAMYAPPIAGNITCNSSITGLLLVRD-G-G-----------T-NN--TNNIETFRPGGGDMRDNWRSELYKYKVVEIK----  
COT9.6             ITTHSFNCRGEFFYCNTSKLFNGTY------TPNYNGTKNSTE----------------------NITLPCRIKQIINMWQKVGRAMYAPPIEGKITCSSNITGLLVTYDGGTSD-------------NETTKNTETFRPGGGDMRDNWRSELYKYKVVEIK----  
Du123.6            VTTHSFNCRGEFFYCDTTKLFN-E------S--NL------N---TT----N---T----TT----LTLPCRIKQIVNMWQGVGRAMYAPPVEGNITCNSSITGLLLVRD-G-G--N-T---S--N-ST--P---EIFRPGGGNMKDNWRSELYKYKVVEI-K---  
Du151.2            VTTHSFNCRGEFFYCNTTKLFS-N------NSDSN--------------------------NE--TITLPCKIKQIINMWQKVGRAMYAPPIEGNITCKSNITGLLLTRDGGKN-----------------TT-NEIFRPGGGNMKDNWRSELYKYKVVEIE----  
ZM109F.PB4         VTTHSFNCRGEFFYCNTSELFN-S------N--ATE-----S---------N--------------ITLPCRIKQIINMWQGVGRAMYAPPIRGEIKCTSNITGLLLTRD-G-G--N-----N--N-NS--TE--EIFRPEGGNMRDNWRSELYKYKVVEIK----  
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B 1 
C1    V1        V2 

 
      121 125 

 
CAP63              EIVLENVIENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCANA-NITKNS--TGNYNDS-MIGEIKNCSFNTTTELRDK-KQKVYALFYRSDVIPLNNNRSNENS-YILIN  
Du422              EIVLENVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCKNV-NISANANATATLNSS-MNGEIKNCSFKTTTEIRDK-KQKVYALFYKPDVVPLNGGEHNETGEYILIN  
RP1                EMDLKNVTENFNMWENDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLHCADVEN-STNS-----MNDS-MSREMRNCSFKTTTGIRNK-QQNTYALFYKPDVVPLSSS--N-SSEYILIH  
TM3                EMVLENVTENFNMWKNDMVEQMHEDIISLWDQSLKPCVKLTPLCVTLNCTNV-NVTANV--TVTANGSAIRDDMKNCTFNMTTEIRDKTK-KEYALFYKLDIVPLNGE--NDTS-YRLIN  
Du156              EIFLKNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLNCVTY-NNSMNS--SATYNNS-MNGEIKNCSFNTTTELRDK-KQKVYALFYRTDVVPLNNN--NNNSEYILIN  
SW7                --VLDNVTENFNMWKNDMVDQMHEDIISLWDQSLKPCVKLTPLCVTLHCADVEN-STNS-----MNDS-MSREMRNCSFKTTTEIRDK-QQNTYALFYKPDVVPLKSSS-N-SSEYILIH  
 

C2            V3 
 

       305 307 308 
 
CAP63              CNSSTITQACPKVSFDPIPIHYCAPAGYAILKCNNKTFNGKGPCRNVSTVQCTHGIKPVVSTQLLLNGSLAEEGIIIRFENITNNAKTIIVHFNQSVKIVCARPHNNTRK--SIRIGPGQ  
Du422              CNSSTITQACPKVSFDPIPIHYCAPAGYAILKCNNKTFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIVRSENLTNNIKTIIVHLNKSVEIKCTRPNNNTRK--SVRIGPGQ  
RP1                CNSSTITQACPKVSFEPIPIHYCAPAGFAILKCNNKTFNGTGPCHNVSTVQCTHGIKPVVSTQLLLNGSLAEGEIIIRSENLTNNVKTIIVHLNESVEIVCTRPGNNTRKRVRLGIGPGQ  
TM3                CNTSALTQACPKVSFDPIPIHYCAPAGYAILKCNNNTFNGTGPCNNVSTVQCTHGIKPVVSTQLLLNGSLAEKEVIIRSENLTNNAKTIIVHLNESVGIMCTRPGNNTRK--SIRIGPGQ  
Du156              CNTSTITQACPKVSFDPIPIHYCAPAGYAILKCTDKKFNGTGSCNNVSTVQCTHGIKPVVSTQLLLNGSLAEEEIIIKSENLTDNIKTIIVQLNQSIGINCTRPNNNTRK--SVRIGPGQ  
SW7                CNSSTITQACPKVSFEPIPIHYCAPAGFAILKCNNKTFNGTGPCHNVSTVQCTHGIKPVVSTQLLLNGSLAEGEIIIRSENLTNNVKTIIVHLNESVAIVCTRPGSNKQRIRNIRIGPG-  
 

V3      C3          V4     C4 
 

   330       369         419 
 
CAP63              AFFATNDIIGDIRQAHCNISKTQWNTTLEQVKKKLREHFPN--KTITFQPSSGGDLEITTHSFNCMGEFFYCNTSGLFN----STYMSNGI-HIPNGASEVITLPCRIKQIINMWQEVGR  
Du422              TFYATGEIIGDIREAHCNISRETWNSTLIQVKEKLREHY-N--KTIKFEPSSGGDLEVTTHSFNCRGEFFYCDTTKLFN----ETKLFNES-EYVDNK--TIILPCRIKQIINMWQEVGR  
RP1                TFYATGRVVRDIRQAHCNISANAWNKTLQKVGKKLKEHF-N--KIIVFQPHSGGDLEITTHSFNCGGEFFYCNTSGLFNGTFNGTYMSN---GTENNS--NITLQCRIKQIIKMWQGVGQ  
TM3                TFYA-NDIIGDIRQAYCNISKQQWNKTLQQVGEKLAEHFPN--KTIVFKPSSGGDLEITTHSFNCRGEFFYCNTSGLFN----STYNHNNTYNTSDNS--NITLPCRIKQIINMWQEVGK  
Du156              TFYATGDIIGDIRQAHCNISRNQWNETLEQVKKKLGEHF-HNQTKIKFEPPSGGDLEITTHSFNCRGEFFYCNTTDLFTN---ATKLVN---DTENKA--VITIPCRIKQIINMWQGVGR  
SW7                RAFHTNGVIGDIRKAYCNISNNHWNKTLEQVKKKLGEHF-LN-KTIEFKSPSGGDIEITTHSFNCRGEFFYCNTSKLFN----RTNPFN---ST--DS--NITIPCRIKQIINMWQGVGQ  
 

C4    V5       C5 
 
 
CAP63              AMYAPPIEGNITCSSNITGLLLTRDGG---N-NST--N-GTETFRPGGGNMKDNWRSELYKYKVVEIK---  
Du422              AMYAPPIEGNITCKSNITGLLLTWDGG---K-NS-----TEEVFRPGGGNMKDNWRSELYKYKVVEI---K  
RP1                AMYAPPIQGNITCKSNITGLLLTRDGGT--E-NGTE-R-NNETFRPGGGDMKDNWRSELYKYKVVEI-K--  
TM3                AIYAPPIRGNITCNSSITGLLLVRDGG---NSNNNS-NETTEIFRPGGGDMRDNWRSELYKYKVVE-----  
Du156              AMYAPPIEGNITCNSNITGLLLTRDGG---G-NVTEIN-RTEIFRPGGGNMKDNWRNELYKYKVVEI--K-  
SW7                AMYAPPIEGNITCNSSITGLLLTRDGGISKR-NNTE-N-NIEIFRPGGGNMKDNWRSELYKYKVIEIR--- 
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