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Agrobacterium  ------------------------------------------------------------------MTDPNTLAAR--FPGDFLFGVATASFQIEGSTKADGRKPSIWDAFCN-MPGHVF-GRHNGDIACDH---YNRWEEDLDLIKEMG 77 
B.polymyxa     -----------------------------------------------------------------------MTIFQ--FPQDFMWGTATAAYQIEGAYQEDGRGLSIWDTFAH-TPGKVF-NGDNGNVACDS---YHRYEEDIRLMKELG 72 
Z.mays         MAPLLAAAMNHAAAHPGLRSHLVGPNNESFSRHHLPSSSPQSSKRRCNLSFTTRSARVGSQN-GVQMLSPSEIPQRDWFPSDFTFGAATSAYQIEGAWNEDGKGESNWDHFCHNHPERIL-DGSNSDIGANS---YHMYKTDVRLLKEMG 145 
S.bicolor      MALLLASAINHTAHPAGLRSH---PNNESFSRHHLCSSPQNISKRRSNLSFRPRAQTISSESAGIHRLSPWEIPRRDWFPPSFLFGAATSAYQIEGAWNEDGKGPSTWDHFCHNFPEWIV-DRSNGDVAADS---YHMYAEDVRLLKEMG 143 
S.alba         ------------------------------------------------------DEEITCQENNPFTCGNTDGLNSSSFEADFIFGVASSAYQIEG--T-IGRGLNIWDGFTHRYPDKSGPDHGNGDTTCDS---FSYWQKDIDVLDELN 90 
T.repens       ------------------------------------------------------------FKPLPISFDDFSDLNRSCFAPGFVFGTASSAFQYEGAAFEDGKGPSIWDTFTHKYPEKIK-DRTNGDVAIDE---YHRYKEDIGIMKDMN 86 
cytossol       ----------------------------------------------------------------------------MAFPAGFGWAAATAAYQVEGGWDADGKGPCVWDTFTHQGGERVF-KNQTGDVACGS---YTLWEEDLKCIKQLG 70 
S.frugiperda   ------------------------------------------------------MKLLVVLSLVAVACNASIVRQQRRFPDDFLFGTATASYQIEGAWDEDGKGENIWDYMVHNTPEVIR-DLSNGDIAADS---YHNYKRDVEMMRELG 92 
S.solfataricus ---------------------------------------------------------------------------MYSFPNSFRFGWSQAGFQSEMGTPGSEDPNTDWYKWVH-DPENMAAGLVSGDLPENGPGYWGNYKTFHDNAQKMG 74 
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Agrobacterium  VEAYRFSLAWPRIIPDG---------------------------FGPINEKGLD CKARGIKTYATLYHWDLPLTLMGD-----------GGWASRST---AHAFQRYAKTVMARLGDRLDAVATFNEPWCAVWLSHL--YGV 184 
B.polymyxa     IRTYRFSVSWPRIFPNG---------------------------DGEVNQEGLDYYHRVVDLLNDNGIEPFCTLYHWDLPQ --------GGWGNRRT---IQAFVQFAETMFREFHGKIQHWLTFNEPWCIAFLSNM--LGV 179 
Z.mays         MDAYRFSISWPRILPKGT-------------------------KEGGINPDGIKYYRNLINLLLENGIEPYVTIFHWDVPQ --------GGFLDKSHKSIVEDYTYFAKVCFDNFGDKVKNWLTFNEPQTFTSFSYG--TGV 258 
S.bicolor      MDAYRFSISWPRILPKGT-------------------------LAGGINEKGVEYYNKLIDLLLENGIEPYITIFHWDTPQ --------GGFLDEED---YKDYTDFAKVCFEKFGKTVKNWLTFNEPETFCSVSYG--TGV 253 
S.alba         ATGYRFSIAWSRIIPRGK-------------------------RSRGVNQKGIDYYHGLIDGLIKKGITPFVTLFHWDLPQ --------EGFLDPQI---IDDFKDYADLCFEEFGDSVKYWLTINQLYSVPTRGYG--SAL 200 
T.repens       LDAYRFSISWPRVLPKGK-------------------------LSGGVNREGINYYNNLINEVLANGMQPYVTLFHWDVPQALEDEY----------RGFLGRNI---VDDFRDYAELCFKEFGDRVKHWITLNEPWGVSMNAYA--YGT 196 
cytossol       LTHYRFSLSWSRLLPDG--------------------------TTGFINQKGIDYYNKIIDDLLKNGVTPIVTLYHFDLPQTLEDQ-----------GGWWSEAI---IESFDKYAQFCFSTFGDRVKQWITINEANVLSVMSYD--LGM 178 
S.frugiperda   LDAYRFSLSWARILPTG--------------------------MANEVNPAGIAFYNNYIDEMLKYNITPLITLYHWDLPQKLQEL-----------GGFANPLI---SDWFEDYARVVFENFGDRVKMFITFNEPREICFEGYG--SAT 200 
S.solfataricus LKIARLNVEWSRIFPNPLPRPQNFDESKQDVTEVEINENELKRLDEYANKDALNHYREIFKDLKSRGLYFILNMYHWPLPLWLHDPIRVRRGDFTGPSGWLSTRT---VYEFARFSAYIAWKFDDLVDEYSTMNEPNVVGGLGYVGVKSG 221 
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Agrobacterium  HAPG----------ER--NMEAALAAMHHINLAHGFGVEASRHVAPK---VPVGLVLNAHSAIPASD-GEADLKAAERAFQFHNGAFFDPVFK--GEYPAEMMEALG----------DRMPVVEAED--LGIISQKLDWWGLNYYTPMRV 304 
B.polymyxa     HAPG----------LT--NLQTAIDVGHHLLVAHGLSVRRFRELGTS---GQIGIAPNVSWAVPYST-SEEDKAACARTISLHSDWFLQPIYQ--GSYPQFLVDWFA----------EQGATVPIQDGDMDIIGEPIDMIGINYYS-MSV 300 
Z.mays         FAPGRCSPGLDCAYPTGNSLVEPYTAGHNILLAHAEAVDLYNKHYKR-DDTRIGLAFDVMGRVPYGT-SFLDKQAEERSWDINLGWFLEPVVR--GDYPFSMRSLAR----------ERLPFFKDEQ--KEKLAGSYNMLGLNYYTSRFS 392 
S.bicolor      LAPGRCSPGVSCAVPTGNSLSEPYIVAHNLLRAHAETVDIYNKYHKG-ADGRIGLALNVFGRVPYTN-TFLDQQAQERSMDKCLGWFLEPVVR--GDYPFSMRVSAR----------DRVPYFKEKE--QEKLVGSYDMIGINYYTSTFS 387 
S.alba         DAPGRCSPTVDPSCYAGNSSTEPYIVAHHQLLAHAKVVDLYRKNYTH-QGGKIGPTMITRWFLPYNDTDRHSIAATERMKQFFLGWFMGPLTN--GTYPQIMIDTVG----------ARLPTFSPEE--TNLVKGSYDFLGLNYYFTQYA 335 
T.repens       FAPGRCSDWLKLNCTGGDSGREPYLAAHYQLLAHAAAARLYKTKYQASQNGIIGITLVSHWFEPASK-EKADVDAAKRGLDFMLGWFMHPLTK--GRYPESMRYLVR----------KRLPKFSTEE--SKELTGSFDFLGLNYYSSYYA 331 
cytossol       FPPG-----------IPHFGTGGYQAAHNLIKAHARSWHSYDSLFRKKQKGMVSLSLFAVWLEPADPNSVSDQEAAKRAITFHLDLFAKPIFID-GDYPEVVKSQIASMSQKQGYPSSRLPEFTEEE--KKMIKGTADFFAVQYYTTRLI 314 
S.frugiperda   KAPI-----------LNATAMGAYLCAKNLVTAHAKAYYLYDREFRPVQGGQCGITISVNWFGPATP-TPEDEMAAELRRQGEWGIYAHPIFSAEGGFPKELSDKIAEKSAQQGYPWSRLPEFTEEE--KAFVRGTSDLIGVNHYTAFLV 336 
S.solfataricus FPPG------------YLSFELSRRAMYNIIQAHARAYDGIKSVSKK----PVGIIYANSSFQPLTD---KDMEAVEMAENDNRWWFFDAIIR--GEITRGNEKIVR-----------------------DDLKGRLDWIGVNYYTRTVV 327 
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Agrobacterium  AD-DATPGVE-FPATMPAPAVSDVK----TDI------------GWEVYAPALHTLVETL-YERYDLPECYITENG-ACYNMG----VENGQVNDQPRLDYYAEHLGIVADLIRDG-YPMRGYFAWSLMDNFEWAEGYRMRFGLVHVDYQ 429 
B.polymyxa     N--RFNPEAG-FLQSEEINMGLPV-----TDI------------GWPVESRGLYEVLHYL--QKYGNIDIYITENG-ACINDE----VVNGKVQDDRRISYMQQHLVQVHRTIHDG-LHVKGYMAWSLLDNFEWAEGYNMRFGMIHVDFR 422 
Z.mays         KNIDISPNYSPVLNTDDAYASQEVN PMGN------PWIYMYPEGLKDLLMIMKNKYGNPPIYITENGIGDV MEAALNDYKRLDYIQRHIATLKESIDLG-SNVQGYFAWSLLDNFEWFAGFTERYGIVYVDRN 535 
S.bicolor      KHIDLSPNNSPVLNTDDAYASQETK PTGN------AWINMYPKGLHDILMTMKNKYGNPPMYITENGMGDI KPVALEDHTRLDYIQRHLSVLKQSIDLG-ADVRGYFAWSLLDNFEWSSGYTERFGIVYVDRE 528 
S.alba         QPSPNPVNATNHTAMMDAGAKLTYINASGHYIGPLFESDGGDGSSNIYYYPKGIYSVMDYFKNKYYNPLIYVTENG---I RKESMLDYTRIDYLCSHLCFLNKVIKEKDVNVKGYLAWALGDNYEFNNGFTVRFGLSYINWN 481 
T.repens       AKAPRIPNAR-PAIQTDSLINATFEHN-GKPLGPMAAS------SWLCIYPQGIRKLLLYVKNHYNNPVIYITENGRNEF
cytossol       KYQENKKGELGILQDAEIEFFPDPS---WKNVDWIYVV------PW------GVCKLLKYIKDTYNNPVIYITENG---F
S.frugiperda   SATERKGPYPVPSLLDDVDTGSWA------DDSWLKSAS-----AWLTLAPNSIHTALTHLNNLYNKPVFYITENG---W
S.solfataricus KRTEKGYVSLGGYGHGCERNSVSLAGLPTSDF------------GWEFFPEGLYDVLTKYWNRYHLY--MYVTENG----
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Agrobacterium  T--QVRTVKNSGKWYSALASGFPKGNHGVAKG---------- 459 
B.polymyxa     T--QVRTPKESYYWYRNVVS----NNWLETRR---------- 448 
Z.mays         NN-CTRYMKESAKWLKEFN----TAKKP-SKKILTPA----- 566 
S.bicolor      NG-CERTMKRSARWLQEFNG---AAKKVENNKILTPAGQLN- 565 
S.alba         NV-TDRDLKKSGQWYQKFIS---P------------------ 501 
T.repens       NN-LKRHPKLSAHWFKSFLK---K------------------ 490 
cytossol       DPARPRVPYTSAKEYAKIIR----NNGLEAHL---------- 469 
S.frugiperda   DPARTRTPRKAAFVYKHIIKHRVVDYEYEPETMVMTIDEGH- 509 
S.solfataricus T--KRLYWRPSALVYREIATNGAITDEIEHLNSVPPVKPLRH 489 
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NDP--TLSLQESLLDTPRIDYYYRHLYYVLTAIGDG-VNVKGYFAWSLFDNMEWDSGYTVRFGLVFVDFK 470 
PQS-----DPAPLDDTQRWEYFRQTFQELFKAIQLDKVNLQVYCAWSLLDNFEWNQGYSSRFGLFHVDFE 441 
STDE---SRENSLIDDDRIQYYRASMESLLNCLDDG-INLKGYMAWSLMDNFEWMEGYIERFGLYEVDFS 468 
IADD---------ADYQRPYYLVSHVYQVHRAINSG-ADVRGYLHWSLADNYEWASGFSMRFGLLKVDYN 449 

β8 
β7 
GPDGKPIGP
GPDGNAIGP
ALQDA---
ALEEKY--
ALVDAY--
TLQDEY--



Figura 4: Alinhamento de seqüência de aminoácidos de β-glicosidases da família 1. As proteínas são originárias de Agrobacterium sp 

(M19033), Bacillus polymyxa (M60210), Zea mays (P4935), Sorghum bicolor (Q41290), Trifolium repens (X56733), β-glicosidase citossólica de 

mamíferos (Q9H227), Spodoptera frugiperda (AF 052729) e Sulfobus solfataricus (P22498). Os resíduos destacados com fundos amarelo são o ácido 

(após β4) e o nucleófilo (após β7) catalíticos. Os resíduos destacados em vermelho formam o subsítio  -1, enquanto que os resíduos marcados com 

verde são aqueles candidatos a formarem o subsítio +1. Em azul estão destacados os resíduos que interagem com o ácido e o nucleófilo. Em fonte 

laranja e destacados por um quadrado desta mesma cor estão o N329 eY456. Os asteriscos indicam resíduos idênticos; pontos indicam resíduos 

fortemente conservados e dois pontos os resíduos conservados. As retas pretas representam as regiões de fita β (numeradas sequencialmente) e as 

barras indicam as α-hélices. 

 


