
                       P9                K27        A38 
sss   hhhh   hhhhhh      sssssss               ssssss               hhhhhhhhh 

DHAP      --AQTVPYGIPQIKAPAVHAQGYKGANVKVAVLDTGIHAAHPDLN--VAGGASFVPSEP---NATQDFQSHGTHVAGTIA 73 
Savi      --AQSVPWGISRVQAPAAHNRGLTGSGVKVAVLDTGIS-THPDLN--IRGGASFVPGE----PSTQDGNGHGTHVAGTIA 71 
BgAP      --QQTVPWGITRVQAPTVHNRGITGSGVKVAILDTGIA-QHSDLT--IRGGASFVPGE----STTADLNGHGTHVAGTVA 71 
SAPB      --AQTVPYGIPQIKAPAVHAQGYKGANVKVAVLDTGIHAAHPDLN--VAGGASFVPSEP---NATQDFQSHGTHVAGTIA 73 
SubE      --AQSVPYGISQIKAPALHSQGYTGSNVKVAVIDSGIDSSHPDLN--VRGGASFVPSET---NPYQDGSSHGTHVAGTIA 73 
SubN      --AQSVPYGVSQIKAPALHSQGYTGSNVKVAVIDSGIDSSHPDLK--VAGGASMVPSET---PNFQDDNSHGTHVAGTVA 73 
Carl      --AQTVPYGIPLIKADKVQAQGFKGANVKVAVLDTGIQASHPDLN--VVGGASFVAGEA---YNT-DGNGHGTHVAGTVA 72 
WF146     --YREYQWNLPLIGMEQSWDISRGSSDVVVAVVDTGIDLRHPEFAGKLVDGYNVLEDN----NVPQDDNGHGTHVAGVIA 74 
S41       AASQSTPWGIKAIYNNSNLTSTSGGAGINIAVLDTGVNTNHPDLSNNVEQCKDFTVGTNFTDNSCTDRQGHGTHVAGSAL 80 
TA39      AASQSTPWGIKAIYNNSSITQTSGGGGINIAVLDTGVNTNHPDLRNNVEQCKDFTVGTTYTNNSCTDRQGHGTHVAGSAL 80 

 
               A116 

         sss        sssssss        hhhhhhhhhhhhh        sssss        hhhhhhhhhhhhh 
DHAP      ALDN-TIGVLGVAPSASLYAVKVLDRYGDGQYSWIISGIEWAVA-----NNMDVINMSLGGPNGSTALKNAVDTANNRGV 147 
Savi      ALNN-SIGVLGVAPSAELYAVKVLGASGSGSVSSIAQGLEWAGN-----NGMHVANLSLGSPSPSATLEQAVNSATSRGV 145 
BgAP      ALNN-SIGVIGVAPSADLYAVKVLGANGRGSVSGIAQGLEWAAT-----NNMHIANMSLGSDAPSTTLERAVNYATSRGV 145 
SAPB      ALDN-TIGVLGVAPSASLYAVKVLDRNGDGQYSWIISGIEWAVA-----NNMDVINMSLGGPNGSTALKNAVDTANNRGV 147 
SubE      ALNN-SIGVLGVSPSASLYAVKVLDSTGSGQYSWIINGIEWAIS-----NNMDVINMSLGGPTGSTALKTVVDKAVSSGI 147 
SubN      ALNN-SIGVLGVAPSSALYAVKVLGDAGSGQYSWIINGIEWAIA-----NNMDVINMSLGGPSGSAALKAAVDKAVASGV 147 
Carl      ALDN-TTGVLGVAPSVSLYAVKVLNSSGSGSYSGIVSGIEWATT-----NGMDVINMSLGGASGSTAMKQAVDNAYARGV 146 
WF146     AKTNNADGIAGMSWNGKLMPIKAIGADGAGSAFDIAQGIYWATD-----HGADVINLSVGNYTSSAALKEACRYAFDHNV 149 
S41       ANGGTGSGVYGVAPEADLWAYKVLGDDGSGYADDIAEAIRHAGDQATALNTKVVINMSLGSSGESSLITNAVDYAYDKGV 160 
TA39      ADGGTGNGVYGVAPDADLWAYKVLGDDGSGYADDIAAAIRHAGDQATALNTKVVINMSLGSSGESSLITNAVNYSYNKGV 160 

 
T162                S182 

    sssssssss                  sssssss   ss     s sss                  sssss  sssss 
DHAP      VVVAAAGNSGSTGSTSTVGYPAKYDSTIAVANVNSNNVR-----NSSSSAG------------PELDVSAPGTSILSTVP 210 
Savi      LVVAASGNSG----AGSISYPARYANAMAVGATDQNNNR-----ASFSQYG------------AGLDIVAPGVNVQSTYP 204 
BgAP      LVIAATGNNG----TGSIGYPARYANAMAVGATDQNNRR-----ASFSQYG------------TGIDIVAPGVGIQSTYL 204 
SAPB      VVVAAAGNSGSFGSTSTVGYPAKYDSTIAVANVNGNNVR-----NSSSSAG------------PELDVSAPGTSILSTVP 210 
SubE      VVAAAAGNEGSSGSTSTVGYPAKYPSTIAVGAVNSSNQR-----ASFSSAG------------SELDVMAPGVSIQSTLP 210 
SubN      VVVAAAGNEGSTGSSSTVGYPGKYPSVIAVGAVDSSNQR-----ASFSSVG------------PELDVMAPGVSIQSTLP 210 
Carl      VVVAAAGNSGNSGSTNTIGYPAKYDSVIAVGAVDSNSNR-----ASFSSVG------------AELEVMAPGAGVYSTYP 209 
WF146     VLVAASGNDA----TNQPSYPAAYEEVMSVAAVDHNRQR-----ADFSNFG------------DYVDVAAPGVDIPSTYI 208 
S41       LIIAAAGNSGP--KPGSIGYPGALVNAVAVAALENTIQNGTYRVADFSSRGHKRTAGDYVIQKGDVEISAPGAAVYSTWF 238 
TA39      LIIAAAGNSGP--YQGSIGYPGALVNAVAVAALENKVENGTYRVADFSSRGYSWTDGDYAIQKGDVEISAPGAAIYSTWF 238 

 
T243 

sssss  hhhhhhhhhhhhhhhhhh     hhhhhhhhhh                     hhhhh 
DHAP      SSGYTSYTGTSMASPHVAGAAALILSKYPNLSTSQVRQRLENTATPLG----NSFYYGKGLINVQAASN----------- 275 
Savi      GSTYASLNGTSMATPHVAGAAALVKQKNPSWSNVQIRNHLKNTATSLG----STNLYGSGLVNAEAATR----------- 269 
BgAP      NNSYASMPGTSMATPHVAGVAALVKQKNPSWNATQIRNHLKNTATNLG----NSSQFGSGLVNADAATR----------- 269 
SAPB      SSGYTSYTGTSMASPHVAGAAALILSKYPNLSTSQVRQRLENTATPLG----DSFYYGKGLINVQAASN----------- 275 
SubE      GGTYGAYNGTCMATPHVAGAAALILSKHPTWTNAQVRDRLESTATYLG----NSFYYGKGLINVQAAAQ----------- 275 
SubN      GNKYGAYNGTSMASPHVAGAAALILSKHPNWTNTQVRSSLQNTTTKLG----DSFYYGKGLINVQAAAQ----------- 275 
1SBC      TNTYATLNGTSMASPHVAGAAALILSKHPNLSASQVRNRLSSTATYLG----SSFYYGKGLINVEAAAQ----------- 274 
WF146     HSDYAALSGTSMACPHVAALASLIRSVSPHLKNTEVMQIIRQSSVDLGPP-GKDKLYGFGMIDVNAALRQVQPAATGQVK 287 
2GKO      DGGYATISGTSMASPHAAGLAAKIWAQSPAASNVDVRGELQTRASVNDILSGNSAGSGDDIASGFGFAKVQ--------- 309 
TA39      DGGYATISGTSMASPHAAGLAAKIWAQYPSASNVDVRGELQYRAYENDILSGYYAGYGDDFASGFGFATVQ--------- 309 

 

 

Fig. S2. Multiple alignments of the selected bacterial alkaline proteases. DHAP 

(GI:38373994); Savi (subtilisin Savinase, PDB code: 1NDQ); BgAP (GI:227300899); SAPB 

(GI: 1869288); SubE (subtilisin E, PDB code: 1SCJ); SubN (subtilisin NOVO, PDB code: 

2SBT); Carl (subtilisin Carlsberg, PDB code: 1SBC); WF146 (GI:34851156); S41 

(psychrophilic subtilisin-like protease, PDB code: 2GKO); TA39 (psychrophilic subtilisin-

like protease, GI: 40201). “s” represents beta sheet; “h” represents a helix. The substitution 

sites in red color are labeled. 


