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TaGlula MALLAAATLNPTTHLSLRSRAGRNSENLWLRSAASSQKSKGRFCNLTIRAGTPSK.. .
TaGlulb MALLAAATLNPTTHLSLRSRAGRNSENLWLRSTASSQKSKGRFCNLTIRAGTPSK. . .
TaGlulc MALLAAATLNPTTHLSIRSRAGHNSENLWLRSAASSQKSKGRFCNLTVRAGTPSK. . .
B 10 20 30 40 50 60 70 80 90 100
TaGlula 1 |AGTPSKPAEPIGPVFTKLKPWQIPKRDWHDKDFLFGASTSAYQIEGAWNEDGKGPSTWDHFCHTYPERISDRTNGDVAANSYHLYEEDVKALKDMGMKVY 100
TaGlulb 1 |AGTPSKPAEPIGPVFTKLKPWQIPKRDWFDKDFLFGASTSAYQIEGAWNEDGKGPSTWDHFCHTYPERISDMTNGDVAANSYHLYEEDVKALKDMGMKVY| 100
TaGlulc 1 |AGTPSKPAEPIGPVFTKLKPWQIPKRDWFDKDFLFGASTSAYQIEGAWNEDGKGPSTWDHFCHTYPERISDRTNGDVAANSYHLYEEDVKALKDMGMKVY| 100
scGlu 1 AGTPSKPSEPIGPVFTKLKPWQIPKRDWFSKDFLFGASTSAYQIEGAWNEDGKGPSTWDHFCHTYPERISDGTNGDVAANSYHMYEEDVKALKDMGMKVY 100
ZmGlul 1  ----|SARVGSQ-NGVQMLSPSHIPQRDWH NHPER IiLDGINSDI GANS YHMYKTDVR ILKEMGMDAY, 95
SbDhrl 1  ----AQTISSESAGIHRLISPWEIPRRDWE PEWIVDRSNGDVAADS YHMYAEDVRLLKEMGMDAY| 96
ASP6Ob 1 ------- ALESG- - - -KLKPWQIPKRDWH YPER IMDGSNWDVAANSYYMYKEDVRMLKE IGMDSY| 89
110 120 130 140 150 160 170 180 190 200
TaGlula 101 [RFSIAWSRILE LINSLIDMDIVPYVTIWHWDTPQALEDKYGGFL KNFGDRVKNWFTFNEPHTY 195
TaGlulb 101 RFSISWSRILP LINSLIDNDIVPYVTIWHWDTPQALEDKYGGFL KNFGDRVKNWFTFNEPHTY| 195
TaGlulc 101 RFSISWSRILP LINSLIHHGIVPYVTIWHWDTPQALEDKYGGFL| ESFGDRVKNWFTFNEPHTY| 195
ScGlu 101 RFSISWSRILE LINSLIRHGIVPYVTIWHWDTPQALEDKYGGFLDKQT)- - - QSFGDRVKNWETFNEPHTY| 195
ZmGlul 96 RFSISWPRILP 1[LE BEKYGGFLDKSHKS I[VEDYT DNFGDKVKNWLTFNEBQJTF 195
SbDhrl 97 RFSISWPRILE LLE DAYGGFLDEED- - - YKDYTD EKFGKTVKNWLTFNEBETF 193
AsP60b 90 RFSISWPRILP LIE DKYNDFLDRR[- - -MKDYTDYATVCHEHFCDKVKNWITFNEPHSF 186
210 220 230 240 250 260 270 280 290 300
TaGlula 196 [CCFSYGEGIHAPGRCSPGMDCAVPKGDSLREPYTAGHHILLAHAEAVELFKAJYNKHGDSKIGMAFDVMGYERFQDSFLDDQARERSIDYNLGWFLEPVY 295
TaGlulb 196 (CCFSYGEGIHAPGRCSPGMDCAVPEGDSLREPYTAGHHILLAHAEAVQLFKARYNMHGDSKIGMAFDVMGYEPYQDSFLDDQARERSIDYNMGWFLEPVY| 295
TaGlulc 196 [CCFSYGEGIHAPGRCSPGMDCAVPEGDSLREPYTAGHHILLAHAEAVELFKAHYNEHGDSKIGMAFDVMGYEPYQDSFLDDQARERSIDYNLGWFLEPVV 295
ScGlu 196 (CCFSYGEGIHAPGRCSPELDCAVPEGDSLREPYTAGHHILLAHAEA HYNKHGDSKIGMAFDVMGYEPYQDSFLDDQARERSIDYNMGWFLEPVY| 295
ZmGlul 196 TSFSYGTGVFAPGRCSPGLDCAYPT YKRD-DTRIGLAFDVMGRVPYGTS FLOKQAEER SWDINLGWFLEPVV 294
SbDhrl 194 [JSVSYGTGVLAPGRCSPGVSICAVET DIYNKYHKGA-DGRIGL RVPYTNTFLDQQAQERSMDKCALGWFLEPVY 292
AsP60b 187 |CGLAYGTGLHAPGLICSPGMDCATRQ DVYKKFYKGD- YEPYGNNHVDQQAQERSIDFHIGWFLERMY 285
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TaGlula 296 RGDYPFSMRSLIGDRLPKFTKEEQEKLASSCDIMGLNYYTSRFSKHIDIGSDFTEKLNTDDAYASSE DIGPITGTYWIYMYPKGLTDLLLIMK 395
TaGlulb 296 RGDYPFSMRSLIGDRLPMFTKEEQEKLASSCDIMGLNYYTSRFSKHVDMSPDFTRTLNTDDAYASSE DIGPITGTYWIYMYPKGLTDLLLIMK 395
TaGlulc 296 [RGDYPFSMRSLIGDRLBMFTKEEQEKLASSCDIMGLNYYTSRFSKHVDISSDFTPKLNTDDAYASSE DIGPITGTYWIYMYPKGLTDLLLIMK 395
ScGlu 296 RGDYPFSMRSLIGDRLPMFTKEEQEKLASSCDIMGLNYYTSRFSKHVDISSDYTRTLNTDDAYASSE HIGPITGTYWIYMYPKGLTDLLLIMK 395
ZmGlul 295 RGDYPFSMRSLARERLAFFKDEQKEKLAGSYNMLGLNYYTSRFSKNIDISPNYSPVLNTDDAYASQEV ﬁDEL IMK 394
SbDhrl 293 RGDYPFSMRVSARDRVPYFKEKEQEKLV SYEMI INYYTSFSKHIDLS PNNSBVLNTDDAYASQE HDTILMTMK 392
AsP60b 286 RGDYPFSMRSLVGDRLBFFTKSEQEKLVSSYDFVGINYYTARFSEHIDISPET IPKLNTDDAYSTREFND DrLdimg 385
410 420 430 440 450 460 470 480 490 500
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TaGlula 396 [EKYGNPPIFITENGIADVD- - SDBTMIDE- -LDDWKRLDYLQRHISAVKDAIDQGADVRGHFTWGLIDNFEWSL/GYSSRFGLVY IDKKDGNKRKLKKSAK] 491
TaGlulb 396 [EKYGNPPVFITENGIADVE- -GDESMPDE- -LDDWKRLDYLQRHISAVKDAIDQGADVRGHFTWGLIDNFEWSLGYSSRFGLVY IDKNDGNKRKLKKSAK] 491
TaGlulc 396 [EKYGNPPIFITENGIADVD|--SDBIMIDE- - LDDWKRLDYLQRHISAVKDAIDQGADVRGHFTWGLIDNFEWSLGYSSRFGLVY IDKKDGNKRKLKKSAK 491
ScGlu 396 EKYGNPPIFITENGIAD E——GDPEMPDP——LDDWKRLDYLQRHISAVKDAIDQGADVRGHFTWGLIDNFEWGSGYSSRFGEVYID EDGNKRKLKKSAK 491
ZmGlul 395 DYD—TKETPLPMEAALNDYL‘RLDQRHITL ESIDLG.V@G@ SLLDNFEWFAGFTERYGTVYVDRNNNCTR 493
SbDhrl 393 |- KGD - - LBKBlvALEDH TR LD Y| 1QRHISVLKOS|T DILGADVR GYFAWSILLDNFEWSSGYTER FG TV YVDRENGCER 489
AsP60b 386 AD QGP - -LDDPLRI HYLOOHMTAKHA I DLGADVRGHF THSLIDNFEWSMG LSRFGIVYIDRF@ 483
510 520 530
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TaGlula 492 - - - -|sVPKRLLKTTN 520
TaGlulb 492 - - - -|SVPKBLLKTTN 520
TaGlulc 492 - - - -|SVPKALLKTTN 521
ScGlu 492 - - - -|SVPKTLLKTTN 519
ZmGlul 494 WLKEFN----------- TAKKP - SKKILTPA- -~ - - - - 512
SbDhrl 490 Gmmmmmm e AAKKVENNKILTPAGQLN--- 514
AsP60b 484 FNGATKEVNNKILIGASSCCSGELMWFLVONPYGK 521

Amino acid sequences of monocot B-D-glucosidases.

A, the amino acid sequences of the N-terminal region of TaGlula —
TaGlulc precursors. The possible cleavage sites of the signal peptides
are indicated by downward arrowheads (see Supplemental Text). B,
sequence alignment of mature glucosidases from monocotyledonous
plants. The amino acid sequences were aligned by ClustalW. Identical
residues are shaded. The residues that constitute the substrate binding
pocket are indicated by downward open and closed triangles. The open

triangles indicate the residues to which mutations were introduced in
this study. The N-terminal sequences replaced with the corresponding
part of ZmGlul were underlined. The DDBJ/EMBL/GenBank acces-
sion numbers of ZmGlul, SbDhrl and AsP60b are U25157, U33817
and AF082991, respectively. ScGlu is the sequence obtained in the
present study. Residues A324 and S326 are substituted by G and L,
respectively, in the sequence in data base (accession number
AF293849).



