Predicted cathepsin cleavage sites in MN-rgp120

Supplemental Table S1
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Predicted cathepsin L, S and D cleavage sites in MN-rgp120. The location
of cathepsin cleavage sites and flanking sequences was predicted using the
method of Boyd et al. (8) and cleavage specificity algorithms for cathepsin L
and S from Choe et al. (19) and cathepsin D from Scarborough et al. (85).
The scissille bond, located between the P1 and P1’ residues, and the flanking
residues are listed according to the nomenclature of Schechter and Berger

(86).



Supplemental Table S2

Observed cathepsin cleavage sites in MN-rgp120

Cathepsin Site P4 P3 P2 P1 PL P2 P3 P4
L
327-328 K N I K G I R
431-432 Q K \% G K A M Y
435-436 K A M Y A P P I
S
208-209 \% I T Q A C P K
261-262 P \Y Vv S T Q L L
322-323 A F Y T T K N I
435-436 K A M Y A P P I
D
181-182 Y L L Y K L D
274-275 A E E E V V I R

Experimentally determined cathepsin L, S and D cleavage sites in MN-
rgpl20. The location of cathepsin cleavage sites and flanking sequences
was determined for MN-rgp120 by Edman sequence degradation of peptides
recovered after protease digestion (see Material and Methods). The scissille
bond, located between the P1 and P1’ residues, and the flanking residues are
listed according to the nomenclature of Schechter and Berger (86).



Supplemental Figure S1. Alignment of predicted and observed cathepsin L, S and D cleavage sites

MN TEKLWVTVYYGVPV
HXB2 TEKLWVTVYYGVPV
A1.KE VENLWVTVYYGVPV
A1.UG AENLWVTVYYGVP I
CET MGNLWVTVYYGVPV
C.IN GGNLWVTVYYGVPV
D.1Z AEQLWVTIYYGVPV
D.UG TGKSWVTVYYGVPV
AE.T93 SDNLWVTVYYGVPV
AE.T90 SDNLWVTVYYGVPV
CPZ05 EENWWVTVYYGVPV
CPZ.85 LSSLWATVYYGVPV
SIv51 YCTQYVTVFYGVPA
SIv39 YCTLYVTVFYGVPA

EATTTLFCASDAKAYDTEAHNVWATHACVPTDPNPQEVELVNVTENFNM
EATTTLFCASDAKAYDTEVHNVWATHACVPTDPNPQEVVLVNVTENFNMW
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DASPTLFCASDAKAYDTEVHNVWGTFACVPTDPSPQELGLENVTENFNMWKNDMVEQMHQD I | SLWDQGLKPCV
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KNNMVEQMHED | | SLWDQSLKPCV
K

K

K

K

K
EANTTLFCASDAKSFDTEAHN IWATHACVPTDPNPQEMDL VNVSENFNMWKNNMVEQMHED | | SLWEESLKPCV
K

K

K

E

E

=

N

NDMVEQMHED | | SLWDQSLKPCV
NNMVEQMHTD | I SLWDQSLKPCV
NNMVEQMHTD | | SLWDQSLKPCV

EATTTLFCASDAKAYKAEAHNIWATHACVPTDPNPQE | KLENVTENFNMWKNNMVEQMHED | | SLWDQSLKPCV
DADTTLFCASDAKAHETEVHNVWATYACVPTDPNPQE IHLENVTENFNMWKNNMVEQMQEDV I SLWEQSLKPCV
DADTTLFCASDAKAHETEVHNVWATHACVPTDPNPQE IHLENVTENFNMWKNNMVEQMQEDV I SLWDQSLKPCV
EAKTTLFCASDAKSYSTEAHNIWATQACVPTDPTPQEVLLPNVTEEFNMWENYMVDQMQED I I SLWEQSLKPCV
DVETTLFCASDAKAYKQEAHNIWATQACVPTDPNPQEVHLPNVTEKFDMWENNMAEQMQED I I SLWDQSLKPC I
NATIPLFCA------- TKNRDTWGTTQCLPDNGDYSELAL -NVTESFDAWENTVTEQAIEDVWQLFETS IKPCV
NAT IPLFCA------- TKNRDTWGTTQCLPDNGDYSEVAL -NVTESFDAW

NTVTEQAIEDVWQLFETS IKPCV

MN KLTPLCVTLNCTDLR-------------
HXB2 KLTPLCVSLKCTDLK - --=-=-=--------
A1.KE KLTPLCVTLHCTN---------commm oo
A1.UG QLTPLCVTLDCSYNITN

CET KLTPLCVTLNCNAIK- ===
C.IN KLTPLCVTLECRNVS - - - ----------
D.7Z KLTPLCVTLHCSDANTT

D.UG KLTPLCVTLNCTNWV - - - - - - - oo oo e -

AE.T93 QLTPLCVTLHCTNANLK
AE.T90 KLTPLCVTLNCTNANLT

CPZ05 KLTPLCVTLTCNNP - - - - - - - -

CPZ.85 KLTPLCVTMTCLNPD - - - - - --c-wwn--

SIvs1 KLSPLCITMRCNKSETDRWGLTKSSTTITTAAPTSAPVSEKIDMVNETSSCIAQNNCTGLEQEQMISCKFTMTGLKRDKTKEYNET

SIvV39 KLSPLCITMRCNKSETDRWGLTKS IT--TTASTTSTTASAKVDMVNETSSCIAQDNCTGLEQEQMISCKFNMTGLKRDKKKEYNET

MN DIEPIDNDS- - - - - TSYR LICPK | SIFIEPIPIHYCAPAGFAILKCNDKKFSGKGS -CKNVSTVQCTHG I RPVVERIQL L L NG
HXB2 DIIPIDNDT---- - TSYK LICPKVS|FIEP IPIHYCAPAGFAILKCNNKTFNGTGP-CTNVSTVQCTHG IRPVVERIQLLLNG
A1.KE DIVPINENQG- - --SEYR LICPKVSIFEPIPIHYCTPAGFAILKCKDEGFNGTGL -CKNVSTVQCTHG | KPVVERIQLL L NG
A1.UG DVVQINNGNNSS - -NLYR LICPKVT|F[EP IPIHYCAPAGYAILKCNDKEFNGTGL -CKNVSTVQCTHG I RPVVERIQL L L NG
CET DIVPLNNGS - - - - - TDYR| LICPKVSILIDPIPIHYCAPAGYAILKCRDKTFTGTGP -CHNVSTVQCTHG | KPVVERIQLLLNG
C.IN DIVPLNKKNSSENSSEYR LICPKVTIFIDP IPIHYCAPAGYAILKCNNKTFNGTGP -CNNVSTVQCTHG | KPVVERIQL L L NG
D.TZ DVVP IDKKNN- - - -NSYTLMHCNTSA | KSRACPKVSIFIEP IP I HYCAPAGFA ILKCKDKKFNGTGP -CKKVSTVQCTHG | RPVVERIQLLLNG
D.UG DVVKINDNDSDN- -TSYR LICPKMTIFIEP IPIHYCAPAGFAILKCNEKKFNGTGP -CKNVSTVQCTHG | KPVVERIQL L L NG
AE.T93 DLVQMGNNNNSNNYSEY|RL INCNTSV | KeRACPK | S[FIDP IPIHYCTPAGYAILKCNDKNFNGTGP -CKNVSSVQCTHG IKPVVERIQLLLNG
AE.T90 DIVQIEDKKTS---SEYRL INCNTSV | KelACPK | S|FIDPIPIHYCTPAGYAILKCNDKNFNGTGP -CKNVSSVQCTHG I KPVVERIQLLLNG
CPZ05 DITAIGNN------ STYRL INCNTTA | TeRACPKTS[FIEP IPIHYCAPAGFALLKCNDIDYKGNET -CKNVSTVHCTHG I KPVAIRIQL | LNG
CPZ.85 DLAHINN------- NTYR LICPKTSIFEPIPIHYCAPPGFAILKCNEKDFKGKGE -CKNVSTVQCTHG | KPVVEIQL | | NG
SIv51 DLVCEQGNSTDNE -SRC DT IRFRYCAPPGYALLRCNDTNYSGFMPKCSKVVVSSCTRMMETQTERIWFGF NG
SIV39 DLVCEQGNNTGNE -SRC DAIRFRYCAPPGYALLRCNDTNYSGFMPKCSKVVVSSCTRMMETQTERIWFGF NG

MN SLAEE[SIV I RSEDFTDNAKT | IVHLKE - -SVQINCTRPNYNKRKRIHI - -GPGRAFYURIKN |
HXB2 SLAEE[SIVIRSVNFTDNAKT I IVQLNT - -SVEINCTRPNNNTRKRIRIQRGPGRAFVIRIGK -
A1.KE SLAEKLEIT IRSENITNNAKI I 1VQLVQ--PVTIKCIRPNNNTRKSIRI - DI RQAHCNVTRSRWNKTLQEVAEKL|R
A1.UG SLAEG@RIM | RSENITNNVKNI IVQLNE - -SVT INCTRPNNNTRRSVRI - DI RQAHCNVSGSQWNKTLHQVVEQL|R
C.ET SIAEGH| | RFENLTNNAKI I IVQLNE--SVEITCTRPSNNTRESIRI - DI RQAHCNISEEKWNKTLQKVKEKL|Q
C.IN SLAEGEHl| | RSENLTNNVKT I IVHLNQ--SVEIVCTRPNNNTRKSIRI - DI RQAHCNISRDKWNETLQRVGKKL
D.7Z SLAGERSl! | RSENLTNNVKT I IVQLNE--TVKINCTRPNNNTRKGIRI - DIRKAYCNISGAEWDKTLQQVATKL
D.UG SLAEERJl! I RSENLTNNAKI I IVQLNE--SVPINCIRPYNNTRQSTRI - DI RQAHCN I SGAGWNKTLQQVAEKL
AE.T93 SLAEELHI! | RSENLTNNAKT I IVHLNK--SVEINCTRPSNNIRTSIRI - DI RKAYCEVNGTKWNEAL KQVAGKL
AE.T90 SLAEERRl| | RSEDLTNNAKT I IVHLNK--SVEINCTRPSNNTRTSITI - NI RKAYCE INGTKWNKVLKQVTEKL
CPZ05 STADNCRIVARIDPSEN---LAIIQLKD--PVKITCRRPGNNTRGQIQI - DTRKAYCE INGTQWAKALNETKEVL
CPZ.85 SLATKURITVRSKNFAD---11LVQFSE--GVNMTCIRPGNNTVGNVQL - DVREAHCN | SKLTWEKQRKYTLE I |
SIv51 TRAENGEIY | YWHGRDNRT - - - | ISLNKYYNLTMKCRRPGNKTVLPVT I -
SIV39 TRAENGEIY | YWHGRDNRT - - - | ISLNKYYNLTMKCRRPGNKTVLPVT I -
MN EQF - -« -=-- KNKT IVFNPSSGGDPE | VMHSFNCGGEFFYCNTSPLFNS IWNGNNTWNN- - - -TTGSNNNITLQCK I|KQ
HXB2 EQF'~ = = == GNNKT I I FKQSSGGDPEIVTHSFNCGGEFFYCNSTQLFNSTWF -NSTWSTEGSNNTEGSDT I TLPCR IKQ
A1.KE TYF------ GNKT | IFANSSGGDLEITTHSFNCGGEFFYCNTSGLFNSTWYVNSTWNDTDS -TQESNDT ITLPCRIKQ
A1.UG KYW- -« =« NNNT | IFNSSSGGDLEITTHSFNCAGEFFYCNTSGLFNSTWVNGTT - - - - - - -
C.ET KHF - = - - - - PNKT IEFKPSSGGDLEITTHSFNCGGEFFYCNTSNLFNSTKL -ELF-------
C.IN EHF------ HNKT | KFASSSGGDLEITTHSFNCRGEFFYCNTSGLFNGTYMPTYMPNGT - - -ESNSNSTITIPCRIKRQ
D.1z DLL = ===~ NKT I INFSPSSGGDPEITTHSFNCGGEFFYCNTSLLFNTTWI -KGTQNN----TETNNSTITIPCRIKRQ
D.UG NLL------ NQTT | IFKPSSGGDPEITTHSFNCGGEFFYCNTTRLFNSTWKRNNSEWRS - - -DNTPDET ITLQCR IKQ
AE.T93 EHF - ------ NNT IVFQPPSGGDLE | TMHHFNCRGEFFYCNTTQLFNSTWTRNET - - - - - - -
AE.T90 EHF'» oo mom mom NKT I IFQPPSGGDLE I TMHHFNCRGEFFYCNTTKLFNNTCLGNET -
CPZ05 NLL = = 2w RKNISFMVPSGGDPEVTNHHFNCGGEFFYCNTSEI INITKI - - - - -
CPZ.85 KEA--©~=-- NLTKVEL IPNAGGDPEVVNMMLNCGGEFFYCNTIPLFNMTY - - - - - - - - - - - -
SIv51 KHPRYTGTNNTDKINLTAPGGGDPEVTFMWTNCRGEFLYCKMNWFLNWVEDRDVTTQR- ---PKERHRRNYVPCH I|RQ
SIV39 KHPRYTGTNNTDKINLTAPGGGDPEVTFMWTNCRGEFLYCKMNWFLNWVEDRNTANQK - - --PKEQHKRNYVPCH IRQ

i 487148
MN QIRCSSNITGLLLT----- RDGGEDTDT - -NDTE | FR-PGGGDMRDN SELYKYKVVTIEPLGVAPTKAKRRVVQRE -
HXB2 QIRCSSNITGLLLT - -RDGGNS -N---NESE|FR-PGGGDMRDNWRSEL YK|YKVVKIEPLGVAPTKAKRRVVQREK
A1.KE VIKCESNITGLLLT-=---- RDGGKD-N- - -NVNETFR-PGGGDMRDNWRSEL YKYKVVEIEPLGVAPTRAKRRVV - - - -
A1.UG VIKCESNITGLILT----- RDGGVN-S---SDSETFR-PGGGDMRDNWRSEL YKYKVVKIEPLGVAPTKARRRVV - - - -
C.ET I IMCRSNITGLLLT - -RDGAKEPH- - -STKE | FR-PEGGDMRDNWRSEL YKYKVVE | KPLGVAPTKPKRRVYV - - - -
C.IN NITCTSNITGLLLV----- HDGG | KENDTENKTE | FR-PGGGDMRDNWRSEL YKYKVVE | KPLGVAPTAAKRRVV - - - -
D.1Z LIRCTSNITGLLLT----- RDGGNVNN- - -SREE | FR-PGGGDMRDNWRSEL YKYKVVRIEPIGVAPTRAKRRVV - - - -
D.UG FINCSSNITGLLLT - -RDGGAINS - - -SQNETF|R-PGGGDMRNNWRSEL YKYKVVKLEP IGLAPTAAKRRVYV - - - -
AE.T93 RINCVSNITGILLT - -RDGGAN-N---TQNETFR-PGGGN I KDNWRSEL YKYKVVQIEPLGIAPTRAKRRVV - - - -
AE.T90 RINCVSNITGILLT----- RDGGVN-N---TDNETFR-PGGGN | KDNWRSELYKYKVVQIEPLGIAPTRAKRRVV - - - -
CPZ05 NITCTSNITGMLLE I HKNREDQGED-Q - - -DQNNTY|VICL TGGNMKD IWRSEL YKYK IVEIQPLGVAPTKSRRYAV - - - -
CPZ.85 VLSCNSNITGMILD- - - - - ISISAVNND--SRNITVM-PTGGDMTALWKINELHKYKVVS IEPIGVAPGKAKRHTV - - - -
SIv51 DLTCNSTVTSL I AN - - | DWT - - - - -DGNQTS|I|-TMSAEVAELYRLELGDYKLVEITPIGLAPTDVKRYTTGGT -
SIV39 DLTCNSTVTSL IAN- - - - - | DWI min mim mim = DGNQTN|I|-TMSAEVAELYRLELGDYKLVEITPIGLAPTDVKRYTTGGT -




Supplemental Figure S1

Alignment of predicted and observed cathepsin L, S and D cleavage sites.

Reference sequences for gp120 were obtained from the Los Alamos HIV sequence database
(www.hiv.lanl.gov). Envelope sequences from clades A, C, D, and E (crf A/E) as well as reference
sequences for chimpanzee isolates of HIV (HIV,,) and SIV were aligned with the sequences of
the prototypic clade B MN and HXB2 strains of HIV using the MAFFT sequence alignment
program (52). Numbering is provided with reference to the MN strain of HIV (71). The sequences
shown begin with the mature amino terminus of gp120. Predicted and observed cathepsin
cleavage sites are indicated by open bars and closed bars respectively. Cathepsin L cleavage
sites are indicated in green, cathepsin S cleavage sites are indicated in red, and cathepsin D
cleavage sites are indicated in blue. The full names of the aligned sequences are as follows: MN
(MN-rgp120); HXB2; Al1.KE (A1.KE.94.Q23_17); Al1.UG (A.UG.92.92UG037); C.ET
(CET.86.ETH2220); C.IN (C.IN.93.93IN101); D.TZ (D.TZ.01.A280); D.UG (D.UG.94.94UG114);
AE.T93 (AE.TH.93.93THO051); AE.T90 (AE.TH.90.CM240); CPZ05 (CPZ.CM.05.SIVcpzMT145);
CPZ.85 (CPZ.US.85.CPZUS); SIV51 (SIV.US.MAC251); SIV39 (SIV.US.MAC239).



Location of Cathepsin Cleavage Sites and MHC Class | and MHC Class Il T Cell Epitopes on HIV gp120
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Supplemental Figure S2. Location of cathepsin cleavage sites and MHC class | and class Il T cell epitopes on HIV gp120.

T cell epitopes were transcribed from the Los Alamos HIV Sequence database (33) and include data from Zhan et al. (104).
The locations of specific epitopes are provided with reference to the HXB2 sequence for gp120. The locations of cathepsin cleavage

sites are indicated by black arrows with the corresponding amino acid position indicated. Each MHC class | and class |l epitope
is indicated by a horizontal line. Human epitopes are indicated by blue lines, mouse epitopes by red lines, and epitopes from other species by green lines.
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