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Figure S1. Enzyme reaction of BLGLB1 (a), BPGLB1 (b) and commercial B-galactosidase E
(c) at different dilution gradients and reaction times. The numbers in the legend indicate
the dilution factor, The initial concentration of BLGLB1, BPGLB1 and commercial (-
galactosidase E were 34.8 mg/mL. 17.8 mg/mL, and 21.92 mg/mL respectively.
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beta-galaciosidase [Bifidobacterium longum] Bifidobacterium longum 1492 1492 100% 0.0 100.00% 719 WP_032737298.1
beta-galactosidase [Bifidobactenum longum] Bifidobacterium longum 1491 1491 100% 0.0 99.86% 719 WP_118378847 1
beta- C [Bifi ium longum] Bifidobacterium longum 1491 1491 100% 0.0 99.86% 719 WD_117726849.1
beta-galactosidase [Bifidobacterium longum] Bifidobacterium longum 1491 1491 100% 0.0 99.86% 719 WP_137658343.1
beta-galactosidase [Bifidobacterium longum] Bifidobacterium longum 1491 1497 100% 0.0 99.86% 719 WP_032745970.1
beta-galactosidase [Bifidobacterium longum)] Bifidobacterium longum 1490 1490 100% 0.0 90.86% 719 WP_200153332 1
beta-galactosidase [Bifidobacterium longum] Bifidobacterium longum 1490 1490 100% 0.0 99.86% 719 WP_131219566.1
beta-galactosidase [Bifidobacterium longum] Bifidobacterium longum 1490 1490 100% 0.0 99.86% 719 WP_059250615.1
beta-galactosidase [Bifidobacterium longum] Bifidobacterium longum 1480 1490 100% 0.0 99.72% 719 WP_195338401.1
beta-galactosidase [Bifidobacterium longum] Bifidobacterium longum 1489 1489 100% 0.0 99.72% 719 WP_217052804.1
(b) Descri ns Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ~ [ Select columns ¥ Show (2]
select all 100 sequences selected GenPept Graphics Distance tree of results ~ Multiple alignment [ERMSA Viewer
T it Sore Soore Covr vawe bt 1on Acossin
- - - - - -

beta-galactosidase [Bifidobacterium pseudocatenulatum) Bifidobacterium pseudocatenulatum 1444 1444 100% 00 99.86% 696 WP_1176564551
MULTISPECIES: beta-galactosidase [Bifidobacterium] Bifidobacterium 1442 1442 100% 00 9971% 696 WP_065441838 1
beta-galactosidase [Bifidobacterium pseudocatenulatum] Bifidobacterium pseudocatenulatum 1440 1440 100% 00 9957% 696 WP_055063652.1
beta-galactosidase [Bifidobacterium pseudocatenulatum] DBifidobacterium pseudocatenulatum 1440 1440 100% 0.0 9957% 696 WP_195552843.1
beta-alactosidase [Bifidobacterium pseudocatenulatum) Bifidobacterium pseudocatenulatum 1439 1430 100% 00 9957% 696 WP 117750590.1
beta-galactosidase [Bifidobacterium pseudocatenulatum] Bifidobacterium pseudocatenulatum 1439 1439 100% 00 99.43% 696 MZL557011
beta-galactosidase [Bifidobacterium pseudocatenulatum] Bifidobacterium pseudocatenulatum 1439 1439 100% 00 9957% 696 RHH033851
beta-galactosidase [Bifidobacterium pseudocatenulatum] Bifidobacterium pseudocatenulatum 1439 1439 100% 00 9957% 696 WP_118279679.1
beta-galactosidase [Bifidobacterium pseudocatenulatum] Bifidobacterium pseudocatenulatum 1439 1439 100% 0.0 9957% 696 WP_004221064.1
beta-galactosidase [Bifidobacterium pseudocatenulatum] Bifidobacterium pseudocatenulatum 1439 1439 100% 00 9957% 696 WP_118269314.1

Figure S2. NCBI BLASTp results of the BLGLB1 (a), BPGLB1 (b).
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AAR24113.1 ERBIGNBML LD F Y[KAERDA IAE[T|CPDKPF[THEN. - - . . . . F 1MV S|TDQCCMD Y|AAWAK
ACJ53184.1 QK[LDF|E[RIIGNBIMLLDF YKAERDA I|AE|T|CPDK[PF/TEN. . ... .. FMIS[TDQCCMD Y|AAMWAE
BPGLB1 OK[LDFIERBYGNYM L LD F Y|KAERDA T|AE[T|C/P|D K[P|F|TRYN]. . . . . . . FMVS[TDQCCMD Y|AD[WAE
ABE95118.1 QOQ[LD Y|E[RIIGNBIMLLDF Y[KAERDA I|EQ|T|ClP[GK[P[F|TRN|. . . . . . . FMVS|[TDQCVMD YAK[WAG
BAR71185.1 QOQ[LDY|EREGNYMLLDF YKAERDA IEQ[T|C/PDKP|F|TEEN. . . . . . . FMVS|TDQCVMD YAK[WAG
AL071994.1 QOQ[LD Y|E[RIIGNDMLLDF Y[KAERDA I|EQ|T|CPDK[P[F|TEN|. . . . . . . F MV S|[TDQCVMN Y|AK[WAD
BLGLB1 QO[LD YERGNBMLLDF YKAERDA I|EE[T|ClP|GK[P|F|TRN. . . . . .. FMVS[TDQCTMD Y|AQWAN
ACJ53083.1 KL{LDWKRIYS|SBJALLDF Y[KAERDALLE|T|AP|. K[PlO/ThN|. . . .. .. FMVS[AGCTV[LD YDK[WGH
AAL02053.1 KLLDWKRIYS|SBIALLDF Y[KAERDATL|LE|T|AP|. K[P[OTRN|. . . .. .. FMVS[AGCTV[LD YDK[WGH
AAU00556.1 KLLDWKRIYS|SBIALLDF Y[KAERDALLE|T|A[|. K[P[QTN|. . . .. .. FMVS[AGGAG|IDYDK[WGY
ABE95226.1 KL{LDWKRIYS|SPIALLDF Y[KAERDALLE|T|A[|. K[P[QTN|. . . .. .. FMVSAGGAG|IDYDKWGY
ACD98372.1 KLLDWKRAS|SPALLDF vYKAERDATLLE[T|APR|. KP|QThN. . . .. .. FMVSAGGTG|IDYDKWGY
BAQ98551.1 KL|LDYKRS|SALKELY|IAERDVLES[T|T|P|GLP|LITRN|. . . . . . . F MV S[AGGSM[LD Y[DD[W|GA
ABP87597.1 KLLD YKRI¥S|SBIALKELY|[IAERDVL|E S|I|T|P[GLP[L/TRYN|. . . .. . . F MV S[AGGSM[LD Y[DD[W|GA
AD053518.1 KLLD Y|KRIYS|SBJALKELY|[IAERDVL|E S|T|T|P[GLIP|L|TRYN|. . . . . . . F MV S|AGGSM[LD Y[DD[WGA
CAC14567.1 KLLDF|KRJAS|S|YALKAFYMAEPDTLAE[T|T/PDLIP|L/TREN. . . . . . . FMVS[ASGTG|LD Y[DD[WGG
AGH68883.1 RL[LDFK[HAC|SPJALKEF FICAERDVL|SEN|TPNI|[P|LiThN. .. .. .. FMVS[ASQNT[LD Y|DD[W|AH
ACS45863.1 RL{LDFK[HAC|SPJALKEF FICAERDVIL|SEN|TPNI[P|L/ThN. . . .. .. FMVS[ASQNT[LD Y|DD[WAH
ACJ53470.1 CS[IDYKRIPO|SBISLLGT Y|[VITERDA I[RAF|DAMHP(T|THN|. . . .. .. LMDT[YEG. .[ADYFRWGR
ACS45449.1 LRARFDRIYRRMOVAEYLAWQAS T IRE[YMRDDQF|IMHNFDYEWRGHS Y/GLQOPAVDHF RAAR
290 300 310 320 330
AAR24113.1 [EVNFVSNPHME|HEGESHLD].[ELACSDALMD|SJALGKPWYVMEHST SAVQEJKP LN|TR
ACJ53184.1 [EVNFVSNPHMF|HEGE|S[H[LD|. [E LA[CSDA|LVD|S[LALGKPWYVMEHSTSAVQEKP LN|TR
BPGLB1 EVDFVSNYHMF|HE|GE[S|H I[D|. |E LF|CSDALMD|S|LALGKPWYVMEHS TSAVOQRIKP LNAR
ABE95118.1 [EVDFVSNPHMF|HE|GE|S|HLD|.|[ELACSDALMD|S|[LALGKPWYVMEHSTSAVORKP LN[AR
BAR71185.1 [EVDFVSNHMF|HE|GE[S|HLD|.|[ELAICSDALMD|S[LALGKPWYVMEHSTSAVQEIKP LNAR
AL071994.1 [EVDFVSNPHMF|HEGE|S[H[LD|. [E LA[CSDA|LMD|S[LALGKPWYVMEHSTSAVQEKP LN|TR
BLGLB1 EVDFEVSNYHMF|HE|GE|S|HLD|. |E LA|IC SDALMD|S|LALGKPWYVMEHS TSAVOQRIKP LNMR
ACJ53083.1 [DVDFVSNPHNF|SP|GEAH[FD|. EMA[YAAC|L TD|G[IARKNPWFLMEHS T SAVNJRP TN|Y[R
AAL02053.1 [DVDFVSNPHNF|SP|GEAH[FD|. EMA[YAAC|LTD|GIARKNPWFLMEHSTSAVNRP TN|Y[R
AAU00556.1 [DVDFVSNPHME|TP|GEAHF[D|.[ELAYSASLCDGIARKNPWFLMEHSSSAVNRP IN|Y[R
ABE95226.1 [DVDF VSNPHMF|TP|GEAH[FD|. [ELA[Y SAS|LCD|G[IARKNPWFLMEHSSSAVNRRP IN|YR
ACD98372.1 [DVDF VSNPHMF|TP|GEAH[FD|. [ELA[Y SAS|LCD|G[TIARKNPWFLMEHSSSAVNERP I N|YR
BAQ98551.1 [EVDFVSNHMF|TP|GEDHFED|. |[EVAYAAS|LMD|GI|SRKEPWFQOMEHSTSAVNERP I NYRR
ABP87597.1 |[EVDFVSNPHMF|TP|GEDH[FD|. [EVA[YAAS|LMD|G[I|[SRKE[PWFQMEHSTSAVNERP I N|Y[R
ADO53518.1 |[EVDFVSNPHMF|TP|GEAH[FD|. [EVA[YAAS|LMD|G[T|SRKE[PWFQMEHSTSAVNRP I N|Y[R
CAC14567.1 [EVDFVSNHMF|TPGE[AHLD|.[ELAFSAS|LVD|GI|SRKNPWFLMEHS TSAVNRP I NY[R
AGH68883.1 |[EVDF VSNPHMF|T PG S[W[H|I|D|. [ELA[Y SAS|LVD|G[I[SRKK[PWFLMEQSTSAVNRRE I N[PR
ACS45863.1 |[EVDFVSNPHMF|T PG S|W[H|T|D|. [E LA[Y SAS|LVD|G[T|SRKK[PWFLMEQSTSAVNERE I N|P[R
ACJ53470.1 [EMDV I SWPRDNP|FP|. HT|T|P|S|. DN A[F K HD|LMR/G[V|GDGRP FMLME S TP NQT N[O E CN[V|L
ACS45449.1 [RALDICGV)INHP S[EDALTIGKE I AF GGDMARS|AIGGGNYLVLETQAQGQHGIILP Y . .|.]. .
349 359 369 379 389 399
AAR24113.1 ETVRDSLAHVINMEAPAINFFQWRASAFGABAFHSAMVPHAG|. . . . EDTKLF RIQVCE L[GA|S
ACJ53184.1 ETVRDSLAHVIAVEABATINFFOWRASAF|GARAFHSAMVPHAG. . . . ENT[KLFRQVCE L{galT
BPGLB1 ETVRDSTAHVIWM[EAMA INFFQWRASAF|GARS|FHSALVPHAG|. . . . ED TK|LFRQVCE LEAR
ABE95118.1 ELMRDSLAHVIAVMEAMATCFFOWRQSVSIGAAFHSAMLPHAG|. . . . ADT[K[VF R[GVCE L{gK/A
BAR71185.1 ELMRDSLAHVAMEAPATCFFQWRQSV|S|GARIAFHSAMLPHAG|. . . . ADS[K[VFRIG[VCEL[EKA
ALO71994.1 ELMRDSLAHVINM[EAMATCFFQWRQOSK|S|GAMAIFHSAMLPHAG|. . . . ADS[K[VFRIGVCE L[gKA
BLGLB1 ELMRDSLAHVIAM[EADA INFFQWRQSAIS|GAMAIF HSAMVPHAG|. . . . SDTKLFRGVCE L[EAA
ACJ53083.1 ELVRDSLAHLEMEAPRATCYFOWROSKAIGARKWHSAMVPHAG|. . . . PDS|QT FRD|VCE L{gap
AAL02053.1 ELVRDSLAHLIMEAPRATCYFOWRQSKAGARKWHSAMVPHAG|. . . . PDS|Q|T FRD|VCE L{gap
AAU00556.1 ELVRDSLAHLIMEAPBATCYFOWRQSKAGARKWHS|SMVPHAG|. . . . PDS|Q|T FRD|VCE L{gap
ABE95226.1 ELVRDSLAHLIMEARATCYFOWRQSKAGARKWHS|SMVPHAG|. . . . PDS|QT FRD|VCE L{gap
ACD98372.1 ELVRDSLAHLEMESHATCYFOWRQSKAGAMKWHS|SMVPHAG|. . . . PDS|Q|TFRID|VCE L[EAD
BAQ98551.1 SVVRDSLAQVEMEAMATCYFQWROSKAGAPKWHS|SMVPHAG|. . . . EDS|QIFRDVCEL[EAD
ABP87597.1 SVVRDSLAQVIAMEAPATCYFOWRQSKAGARKWHS|SMVPHAG|. . . . EDS|Q|T FRD|VCE L{gap
ADO53518.1 SVVRDSLAQVIAMEAPATCYFOWRQSKAGARKWHS|SMVPHAG|. . . . EDS|Q|T FRD|VCE L{gap
CAC14567.1 QLVRDSLAHVEAMESPAVCYFQWRQOSKAGARKEFHSAMLPHAG|. . . . EDS|QVFRDVCEL[ES|G
AGH68883.1 ELIRDSMLHLIVEABATCYFOWRQSR|SGAK[FHSAMLPLAG|. . . . EHS|QT YR[D|VCAL{EaD
ACS45863.1 ELTIRDSMLHLEM[EAMA TCYFOWRQOSRIS|GAMKFHSAMLPLAG. . . . E[HS|QT YRD|VCAL[AD
ACJ53470.1 RMRAESYQAVEH[EARTVQYFOLKOQOSRGGFK|[Y HGAVISHGGR . . . EDER|V Y GE[VRA L{EGE
ACS45449.1 QLRLOAYSHLINS[EABGIMYWHWHS I HN|SFIT|YWR|GILLSHDFE SNP TYEEAGR|FIGRE I[e]p[p
409 419 429 439 449 459
AAR24113.1 [(Ju T[LJADAGVIQG[TIE[JAHS D T[A T LF|S AE SEEJA TIR S Q T L[P SMK[LIN[H WHDV R[] . [W ¥ R A|F[L D|AG S
ACJ53184.1 |1|0A|L|AD|AIG VIQG|S[E[LAHAD T|A T LF|SA[E S|EJA TIR S E T L SMK|L|N|H W/H[D[VR[D|. W ¥ R AlF|L N|A|G A
BPGLB1 LIK T|L|G|D|A[G V|Q G|T|E[L|E|Q|S D T|A T LF|S AE S|EJA T|R SE T L|P SMK|L|N|H WH[D[VR[D|. [ ¥ RAF|LN|A/G T
ABE95118.1 |L|KT|L|S[D|AIG L|QG|TE[L[E[RAGTA T LF|SA[E S[ERJA TIRSE T LP SMK[L|N|H WHD|VR[D|. W ¥ R G|F|L D|AG 1,
BAR71185.1 |[LK T|L|S|D[2|G LJQG|T|E[LERAGT|A T LF|SAE S[ERAT|R S E T L{P SMKLN/H W|H[D|V R[D| . [if Y R G|F|L, D|A|G L
AL071994.1 |L|KT|L|SPDAIG L|QG|TE[L[E[RAGTA T LF|SA[E S|ERYA TIRSE T LIP SMK|L|N|H WHD[V R[D|. W ¥ R G|F|L D|AG T,
BLGLB1 L|K T|L|S|D|A[G V|Q D|T|E[LK|RIAD T|A T LF|S AE S|[ERJA T|R SE T LP S|MK|L|N|H WH[D|V R[D|. [# ¥ R G|¥|L D|A|G A
ACJ53083.1 |L|NK|LJAD[E(G L|L S|TK|L[V[K|S K V|A T VE|D Y[E S|QEJA T|EH T A TP T|Q E[VR|H W T|E[P Lp|. W F RA|L/ADN|G 1,
AAL02053.1 |L|NK|L|AD[E(G L|L S|TK[L[V[K|S K VAV VD Y[E S|QEJA T|EH T A TP T|Q E[V[R|H W T[E[P Lp|. W F RA|LADN|G T,
AAU00556.1 |L|NK|L|ADE(G L|L S|TK|L[V[K|S K VAV VED Y[E S|QJA TIEH T A TP TIQE[V[R[H WT[E[P LA|. W F RA|LADN|G L,
ABE95226.1 |L|NK|L|AD[E(G L|L S|TK|L[V[K|S K VAV VED Y[E S|QEJA TIEH T A TP TIQE[VR|H WT[E[P LA|. W F RA|LADN|G L,
ACD98372.1 |L|NK|L|AD[E(G L|L S|TK|L[V[K|S K VAV VD Y[E S|QJA TIEH T A TP T|Q E[V[R[H W T[E[P LA|. W F RA|LADN|G T,
BAQ98551.1 |[L|GR[L|S|D[E|G LMG|T|K|T|VK|S K V|AVVED Y[E S|QA T|E Y T AN|P T|Q QV|D|H W|T|E|P LiD| . [ F R A|LA DN|G T
ABP87597.1 |L|GR|L|SDE|G LM G|TK|T|V|K|S K V]A vV E[D Y[E S|QEJA T|E Y T ANP T|Q Q[V|D|H W T|E|P LiD|. |W F R A|L|A D|N|G T
ADO053518.1 |L|GR|L|S|D|E|G LMG|TK|T|V|K|S K V]A vV F[D Y[E S|QEJA T|E Y T ANP T|Q Q[V|D|H W|T|E|P LiD|. |W F R A|L/A D|N|G T
CAC14567.1 |[LNA[L|ADN|G L|L G[T|R|LAK|S RVIAVV Y|D Y[E S[E[A S|E H T AT|P TIQK[V|R|H VD[E|P LA . [if F' R A|L|A D[N|G V|
AGH68883.1 |1|D T|1|S|D|AIG I|L RS[K[L[S|KIARVIA TV QD I[Q S|E[YA TIEH T A TP T|QH|T|[RE WT[E[P Lp|. WEF AAFANR|GY
ACS45863.1 |1|D T|1|SD|AlG T|L RSK[L(S[KIARVIA TV QD I[Q S|E[YA TIEH T A TP T|Q H|T|R[E WT[E[P L|. WEF AAFANR|GY
ACJ53470.1 |L|AAHGRAREV|GG]|.|. |L|T/E/AP VA LMEDWD S|Y[S TIEN T S L|L P[K G[FD|Y PID|Q|V RIR|. [W Y A P|F|H HRN T
ACS45449.1 [R/TGD/T|LIS|HLIS KRINAVIAIT LA|SNE ST TIA L/S[F HT E T GF[P MG G|T|L|T YN[D|V LIR/S|T YD AIL[F E|LN V|




479 48(? 499 509 51(?
AAR24113.1 R Y DS . VVLETVLI TS AAD T QR IJAl VVIGN|ATGL IE HFH
ACJ53184.1 R AYDWS . IVLETV[LMLSDADTRR LA VIV[GIY[A|IT G LLER[F|H
BPGLB1 R KYD[WS . VVLIET[V|IML SAED TQRL|A V|I[GlY[A|T G L ID)E N|F|H
ABE95118.1 R AYDWT . IVLIJTVILISLSDEDVRR I|A IV(GIY[A|T G LVDIE Y[F|H
BAR71185.1 R AYDWT . IVLITVL|SLPDEDVRR I|A IV(GlY[alT G L IPE HF|H
ALO71994.1 R AYDWT . IVLIJTVILISLSDEDVLR I|A 1vielyaaGL IPE EFE
BLGLB1 R AYD[WS . IVLIJTV[IALSDEDTRR I|A IviGlyalTG L IPE HFH
ACJ53083.1 T RGP[WD . vV LES|LA|I LS E QT TRR VIR F|v|T|Y|¥|T G L V[§D RID|H
AAL02053.1 T RGP[WD . VVLIES|LAIT LS EQIT TRIR VIR F|V|T|Y|¥|T G L V|§D RID|H
AAU00556.1 T RGP[W|D . VvV LIES|LIT|I LS EE|T TRIR VIR F|V|T|Y|¥|T G L V|§D K|D|H
ABE95226.1 T RGP[WD . VvV LIES|LIT|I L SEET TRIR VIR F|v|T|Y|Y|T G L V|§D K|D|#
ACD98372.1 T RGPE[WD . VVLIES|LIT|I L SEET TRR VIR F|v|T|Y|¥|T G L V|§D K|D|#
BAQ98551.1 T RSD[WD . AV LECVIY|LLSEE|T SRR VR F|v|T|Y|Y|T G L S|§E N|D|#
ABP87597.1 T RSD[WD . AV LECVIY|LLSEE|T SRR VR F|v|T|Y|Y|T G L S|§E N|D|#
ADO53518.1 T RSD[WD . AVLECVY|LL SEET SRR VIR F|V|T|Y|¥|T G L S|§E N|D|H
CAC14567.1 T RSN[W|D . AVLIESVY|I LSEET TRR VIR IWV|T|¥|Y|T G L SPJE K[D|H
AGH68883.1 T HAQWD . . . VvV IECVY|ILF SEEMAERLR F|v|T|Y|Y|S A L AE HD[R
ACS45863.1 T HAQWD . . . TMD AV IJFC[V|Y|LF SEEMAERLR F[v|T|Y|Y|S AL ANE HD[R
ACJ53470.1 A DID|AIGRLAGMRVILVAJALMMAKP GVRE|LVE LIA|T[VMA G M HBJE H|D[N
ACS45449.1 E DASADQLAGHS LV I AIJA[LY|TTDQQT IDR LA LAITMR[S F v AE NVK

520 540 550 560 570
AAR24113.1 TWLGG YIJGAGD[GIL| GEEF|T I[LGAE|AEGE P GE[T|R[L|S[SADD SAALDGT T TRILWQN
ACJ53184.1 TWLGGY|JGAGD|GIL G|E EF|N I|LG|T|E|TEDE P SE|I|R|LIA|S T|GD SP TMD GAV T|RLWQN
BPGLB1 TW|L GG YJJGAGD|GL GEEFNILGAEAEGEPSE/TRLS|SE. .. ... .. AVTR[LWON
ABE95118.1 T|GLGGYJJGAGN|GIL SEEFNI|LGEEAEGEPSE[T|S[L|SNG. . ... ... LT TRILWQN
BAR71185.1 I|G|LGGYJdGAGN[GL SEEFNI|LGEEAEGEPSE[T|SL|SNG]. . . .. ... LMTRILWQN
ALO71994.1 I|GLGGYJJGAGN|GIL| SEEFNI|LGEERAEGEPSE[T|SL|SNG]. . ... ... LT T[RILWQN
BLGLB1 I|G|L GG Y| G AGNIG|L SEEFNI|LGEEAEDEPAEIGLSNG. . . .. ... LT T[RILWQN
ACJ53083.1 VW .lels V|E EF[APMG|T|D[AP|GTMD HILDILDNG|. . . . .. .. T VA[H[D|F|AD
AAL02053.1 VW .lels VIEEF|APMG|T|D[AP|GTMD HLDILDNG|. . . . .. .. TVA[HD[F|AD
AAU00556.1 VW .lgls VIE E F|A PMG[N/D|F P|GAMD H[LDLDNG|. . . . .. .. TV A[H[D|F|AD
ABE95226.1 VW .lgls V|E E F|A P[MG[N/D|F P|GAMD H[LD|LDNG|. . . . . . .. TV A[H[D|F|AD
ACD98372.1 VW .lgls V|E E F|A P|MG[N[D|F P|GAMD H|LD|LDNG|. . . . . . .. TV A[H[D|F|AD
BAQ98551.1 I[W .lgls V|E E F|APMG[NDMP|GA LD HLDLDNG|. . . .. ... T VA[H[D|F|AD
ABP87597.1 IW .lels V|EE F|APMGNDMP|GA LD HLDILDNG. . . .. ... T VA[H[D|F|AD
ADO53518.1 I|W .lels V|EEF|APMGNDMP|GALDHLDLDNG. . . ... .. TVA[HD[F|AD
CAC14567.1 1I[W .lgls VIEEF|[AP|LGDDWR|GIPEYLDLDNG. . . ... .. T T AH[D|F|AD
AGH68883.1 I|H .l I|EE H|CP|LG|T|L[F P|GMLD HLDV[SNG|. . . . .. .. TV V|H[D|LAD
ACS45863.1 LJH jeid I|EE H|CP|LG|T|L[F P|GMLD H[LDVSNG. . . . . ... TV V|H[D|LJAD
ACJ53470.1 V|I .lela ME EMDM|I PD|GRD[VIRVVF|G[SIGEGED . . . . . .. ADT|D|G|SIRV
ACS45449.1 VW 55 YNQF|TRPMGV|SLKCPDTILADLAG. . . ..ot .. Ll.Llas

589 599 619 63(?
AAR24113.1 DVNV[TGEHAQVLAT YAGEEADEWE LD RNPVGSEERYFVE VA D[T]T K LVR A[Y]
ACJ53184.1 D|VT[VAGPHVQVLAAYAGEEANEWEL|D RNT|YGE[ERAYFLG V|SD|L|IT RFVIGG[W
BPGLB1 D|VN[VDGERAQVLATYEGEEADEWEL|G RNP|YGS[EETYFVG VIAD|L|IT EF[VREN
ABE95118.1 D|VT|S[VAADTT|VLASY|TGESAADWEL|E SHP[YGN[ETAIYVG R|HD|I|AQL|LIK AL
BAR71185.1 D[VT|SVAADAT[VLASY|TG[E[SAADWEL[E SRP[YGN[ETAIYVG R|HD|I|AQLLIK AL
ALO71994.1 D|VT|SVAADTT[VLASYAGKSAADWEL|E SRPYGN[ETAIYVG RHD|I|AQLLIK AL
BLGLB1 D|VT|S[VAPD TRVLAT Y|VGTAAADWE LD SHPHG|QEARTYVG RIHD|T|THL|LKEL
ACJ53083.1 V|IT|S[VADTAHVVASFKAD. .KWTGE|D VND|F GD[EKAAY VG R[E G|L[AK S|L|P A[L
AAL02053.1 V|IT|S[VADTAHVVASFKAD. .KWTGF|D VNDF GD[EKAAY VG R|E G|LAK S|L/P AL
AAU00556.1 V|IT|S[VADTAHVVAAFKAD. .KWTGE|D IND[F GD[EKAAYVG R|E G|LAK S|L|P AL
ABE95226.1 V|IT|S[VADTAHVVASFKAD. .KWTGE|D IND[F GD[EKAAYVG RE G|LIAK S|L|P AlL
ACD98372.1 V|IT|S[VADTAHVVASFKAD. .KWTGE|D VNDF GD[EKAAY VG RE G|LIAK S|LIP V|L
BAQ98551.1 V|IT|SITADTSTVLASY[KA[E..RWTGMN ANG|Y GD[ERITVYVG RQG[L[AK S|L|P AM
ABP87597.1 V|IT|S[TADTSTVLASYKAE. .RWTGMN ANG|Y GD[ERITVYVG RO G[L[AK S|L{P AM
ADO53518.1 V|IT|S[TADTSTVLASVYKAE. . RWTGMN ANG|Y GD[ER/TVYVG RIOG|LAK S|P AM
CAC14567.1 V|IT|SVGEHATVIASF[KDD|. .PWTGMD GNA[YGE[ERTVYVG R|D G|I|AR S|L|P MM
AGH68883.1 V|IDA[IADDTTVLATEEAD..PATGMD VHP|YHE[GVAYIA RDG|I|sQS|LIP E|T
ACS45863.1 V|IDA[IADDTTVLATEEAD. .PATGMD VHP|YHE[GVAYIA RDG|I|SQS[LIP E[T
ACJ53470.1 S|LVA[GLIKLD[GGARP|LAAYAGDVF YR VND[FGA[ETAYFAG E[A GMD A V|V|GD|V|
ACS45449.1 AND[F|IEMLSPRAPETHVLAWYDHYAWD RHAF Gs[gpaowve ADAWRT VLA ER]

640 650

AAR24113.1 LAA[SSIOE . ottt et et e e e NADVLHTVRASAD . . AT[FDEY LP
ACJ53184.1 LAARPIODGROPEA. ... ..o wvn.n.. NLRSPASGVT|S|DVLHTV[RIQSDD . . AT[F[DIYY LT
BPGLB1 TVEDSIAN . ot e e e e e e e e e VANP TD|S|D|VLHTVREKSAD . . AT[F|DRY LIS
ABE95118.1 GSRWREL..... SAQPTE . ........ GGQTPTYPTTD|P|R|TLHTIRRSADGS TRF|DJY LN
BAR71185.1 GSRWR[EL..... SAQPTE . ........ GGQTPTYPTTD|P|R|TLHTIRRSADGS TR[F|DJY LN
ALO71994.1 GSRWQEL..... SAQPTE . ........ SGQTPTYPTTD[P|R|I LHTIRRSADGSTRF|DJY LN
BLGLB1 NTT[AP|SD. . ... ERAPDQRPGGGEINAATTTAAATTHDPR[ILHTIRQSSDGTIRFDEYLN
ACJ53083.1 LEE[LGTETS . v v vt v e e ie e eeeeenn AEDDRIGEVLRVERADETGENH[F|VIILFN
AALO02053.1 LEE[LGTIETS . v v v v v et e ie e e e e AEDDRIGEVVRVERADETGENH[F|VILFN
AAU00556.1 LEE[LGIETS . v o v v v e et e een.n AEDDRIGEVLRVERADETGENHF[VIILEFN
ABE95226.1 LEE[LGIETS .. o' oo ev et et e ee e AEDDR|GEVLR[VERADETGENHF|VILFN
ACD98372.1 LEE[LGIETS . v« v v v ettt ettt ee e AEDDRIGEVLR[VERADETGENHF|VILFN
BAQ98551.1 LGSMGLSDL . v vt vt it it e e e e AGD. .[GRVLR[VERADAAAASR[FERVFEN
ABP87597.1 LGSMGLSDL « v v v v v e e e e e ee e e AGD. .|GRVLRVERADAAAASRFERVEN
ADO53518.1 LGSMGLSDL « v v v v e e e e et e e AGD. .[GRVLRVERADAAAASHFERVEN
CAC14567.1 FSSILGVEVP .t vttt ettt e e e e e e EASD.[PGLLRVERVDEASGAR[F|VIYLFN
AGH68883.1 CAA[LGFELD . v o v v v et ettt ee e ADPRAGDVLR[VVREQED . GAI[F|ERILFN
ACS45863.1 CAALGFELD . v o v v v e i et et et e ee e e ADPRAGDVLR[VVREQED . GAI[F|ERILFN
ACJ53470.1 VRRAGVTGIVS . . e v et ettt et et e e PIEP[VEV|VTRRYP SRGE S|L|TjgV I[N
ACS45449.1 LSNAGVHTPG. . ... oo nnn... MELAGTVCVRSGTNTAGDTVT|YJLLNYSGSP|ITERA[P




Figure S3.

660 670 680 690 700
AAR24113.1 RGKKIVELQGIEGEPVILFQTDREEKPGSY[TVRRNGVLVVRR. ... ..
ACJ53184.1 R|GK/SD|VELRD|IAGEPIVLFRAERGSDGGAY|TVHRNGVLVMKRPNPSV.
BPGLB1 RIGKKE|TALQG|TEGEP IYLFQAEAEEQTGSY|[TVHRNGVLVVKRA . . . . .
ABE95118.1 R|SN|QP|VA|INGVEGK[PTITAHRCETDAVG. . Y|TLINRNATLIAKTSC. ...
BAR71185.1 R|SNQP[VA|INGVEGKPIIAHRCETDAVG. . Y[TLNRNAILIAKTSC. ...
ALO71994.1 RISNQP[VA|INGVEGD|PTIAHRCETDAVG. . YTLNRNATILIAKTSC. ...
BLGLB1 RISKIQPVAVNGVEGD|P TTAHRCETDAVG. . YTILNRNATILIAKTSC. . . .
ACJ53083.1 R|.[T|HD|VA|VVDVEGEPLVASLAQVNESEHTAAIQPNGVLVVKL. .. ...
AAL02053.1 R|.|[T|HD|VA|VVDVEGEPLVASLAQVNESEHTAATIQPNGVLVVKL. .. ...
AAU00556.1 R|.|T|HD|VA|IVDVDGEPLVASLAQVNESEHTAATIQPNGVLVVKL. .. ...
ABE95226.1 R|.|[THD[VA|[IVD[VDGEP LVA[SLAQVNESEHTAATI|QPNGVLVVK[L. ... ..
ACD98372.1 R|.|[THD[VA[VVD[VEGE[P LVA[SLAQVNESEHTARAT|QPNGVLVVK[L. .. ...
BAQ98551.1 R|.|T|HEPV|TVDVEGERIAASLAHVDDG. .RATIDP[TGVVVLRR. .....
ABP87597.1 R|.[T|HE[PV|TVDVEGERTIAASLAHVDDG. .RATIDPTGVVVLRR. .. ...
ADO053518.1 R|.|[T|HE[PV|TVDVEGERATAASLAHVDDG. .RATIDPTGVVVLRR. .. ...
CAC14567.1 R|.[THAVI|EAMQDGR[PVIASLADVGDG. .KV|[TVRPNGVIVLRK. ... ..
AGH68883.1 R|.|TRN[TV[TADRPAG.DMLICSLATDSTDKV[TLEPNGVLAFRR. ... ..
ACS45863.1 R|.|TRNTV[TADRPAG.DMI/ICSLATDSTDKV[TLEPNGVLAFRR. ... ..
ACJ53470.1 HADTATAWQDTPFAGCESVLDG. TVLGRDLVILEP[YGVTVVR|ITAA. . . .
ACS45449.1 AlS(GTF|LLIGHP|TDDIGEQAV|ITAETPVTVGDAV|TLPRWGVDIIV/GRQP TMN

a series of conserved amino acid residues of the BLGLB1 and BPGLB1.



1 10 20

. : : 30 a0 50 60
BLGLB1 MTTRRTFRWPSLLTESGRGTIAF[EGDR4NIZDOWS E|E|T L DA LISV OF:Ned TA\YALATIYSEYD K
BPGLB1 . .MHRTFKWPELLTDNGKGIAY[EGCDF4NIZDOWIS EDV WD)l VIRILIK QF:NelV N|T\YAV|A TI3SYD R
ABI35985.1 .. ... .. ... ML{[EV CRAYIFE HWP KER WK AIARIUR EEYE L SIHWR|I|GERARIA L

7 9 100 110 120

(o} 80 [0}
BLGLB1 IEIJREGEF T|F|EQENsHVED KpAG A Ale] T|ANDIAA(S|A AATAAY E R HIH VIR T RIY (€& HV VN A
BPGLB1 IIQIJEENRWD|F|GIUENR(TE4D KAG K Ale] T|A\YDIAA(S|A ATOAAY E K H)H VIR OB K| F (e HP VN A
ABI35985.1 |LE|]JEPGRLEWGLENEARA TIHAAE[ELKNAVHG|TP PIEAKLEAVD RY IS TIR] VS RIE[GRRRREF

130 140 150 160 170

BLGLB1 SIO SWOP|TERAYLKIHYENL RILICRKPSHHMKDNP YWY T AWHMGREREEWNN . RYDPSDNALAPS®A
BPGLB1 SI0 SW|S P|TERAYUFE [KIHYENL TLICRKPESHRMG TNP YWY T AWHMGRER4EWNN . RYDF4S DNA L NS
ABI35985.1 GERHYCFSEFAYYRIHEEIRR|IVT LpSHRI{GGLEAMAGE|Q TDRIR4ECHD TVRCE4CP RCQELSF

180 190 200 210 220 230
BLGLB1

o
TRICIAAKpgery LN A S{eJHV N S)YDIAYLLIFRHMG GD|S M V] PQOIMY|E G[NaIM|L|
BPGLB1 LQCIAR|[KpdeRy T £ NIBYK| T G[OJE MN Gl HIA L T)4RFMGADISMV GQKIMEE G[NaIM|L|
ABI35985.1 GILIHARNMERYT EAIRNE A SERYRSIPAPRYELIJHL TVAE]. . P SHLpgslY|Y A|ISIOV|

240 260 270 280
BLGLB1 LD GlAP FpyT VSTDQCTMPIYAQW D F (Y SINJD )31 Y [
BPGLB1 LD DIMP Ry T VSTDQCCMPIYADWIAEE VSR VISINISIHN, . . . . . . . ...
ABI35985.1 RA GldF VEYH| G..FFTDLIJAFALEIOD LpRYARIWIB]Sp4P LGF TDLMP L

290 300 310 320 330 340
BLGLB1I . ..... FHEGE SE{LIELACSDAMMD S|LIA LK PW Y\NAUWAH|S|T S ANMONKIALIYMR KRA[EE LMRD
BPGLBL ...... FHEGE SR{IBE|LEFCSDAMMD S|L|A L{¢ YNAUAH|S|T S ANMORKIALRARKRKIGE TVRD
ABI35985.1 PPEEKLRYARTGEPPVIAIAFHHDMY RGV|GR[e WARUSHOOP GPNYNIYAIJHIP SPAP[EMVRLW

350 360 370 380 390 400

BLGLB1 S|LAHVEAM[EFAD A T N F)FO) QSASGAPAFEISAMVPHAGSD TKLIBRGVICE|LIGAAMK TISDAGV
BPGLB1 S|I AH[VE\M[eFAD F'[0) ASAFGAIYSFEISALIVPHAGED TKLIFRQV|ICELIGAAMK TIAGDAGV
ABI35985.1 |[I|WEA[LEVH[EFAE YR QAPFAQIMOMEIAGLIHRPDSAPDQGIIF EAKRVAEEMAAMALP . .

410 420 430 440 450 460

BLGLB1 QODTE|LKRADTINI LIFSAIMSEPYATRSETLP SMKLINHWHD\YRD|WMRGY LDA[GARAPIVAIAJLAY D
BPGLB1 QGTE|LEQSDTINI LIFSAIMSERYATRSETLP SMKLINHWHD\YRDWHRAF LNA[ETRAPI IWVAJL. KY D
ABI35985.1 .. .PVAQAPVENLVIYD YIHAARIIYEVQPQ .GAEWSYLGL\YY LIEP4SALRR|L[ELD[VISJVARYP GA S

470 480 490 500 510 520

BLGLB1 WS Gp4Q T|T\YLIJT SDEDTRR|I|ADIFAENG[ETYI|VIEYAT[LIDIHHIPFHIGLGGY AGNG#
BPGLB1 WSAMKT|VIALIZT SAEDTQR|LADIHAAAG[ERYV|I[EGYAT[ELIDIANIFHTWLGGY AGDG#
ABI35985.1 LRGMAFANMVIZSIPIIVIR. . .EEALEAIYREAE[EPWMLIF[EPRIS[ESKTIHTIHQOIPKELP PLQOApY

530 540 550 560 570 580
BLGLB1 IARDMLIGIRSEEFNIGEE DEPAEIGMSNGLTTRMYONDVTSVAPDTRVLATYVGTAAA
BPGLB1 IAREMLIGIRGEEFNIGAE GEPSEIRMSSGAVTRIAYONDVNVDGERAQVLATYEGEEAD
ABI35985.1 MPLK[V[VRVESLPPGLEV] GALGRFPMG. ... .. L T 3

590 600 610 620 630 640

BLGLB1 DRELDGVIPA|IIITSHPHEOEAATIYV[ECDMGRHDITHLLKELNTTAPSDERAPDQRPGGGEIN
BPGLB1 ERELGGAAA|IITRNPY[ESEETYF VEICDANVADLTEF VREN
E P|LJ K]

ABI35985.1 LVEAP LK LTFQD ALYRE[GRYMYLAAWPSPELAG




650 660 670 680 690 700

BLGLB1 AAT|ITITAAINTTHDPRIILHTIRQSSDGTIR[FDIRFYLINRSKQP|VIAVINGV|HeDP ITAHRCETDAV
BPGLB1 VED|S|IAN[VEANP TDSD[VLHTVRKSAD . . ATFDJRY LISRGKKE|IALQGIHEEP IYLIFQAEAEEQ
ABI35985.1 RLL[SALAK\EAGLKV|L/SLPEGLRLRRRGTWVIHAFNYGPEAVERAPAS|HEYARFLLIGSRRVGPY

719
BLGLB1 G..YTLNRNAILIAKTSC
BPGLB1 TGSYTVHRNGVLVVKRA.

ABI35985.1 DLAVWEEA..........

Figure S4. The key amino acid residue positions of sequence alignment of BLGLB1 and BPGLB1
with the B-galactosidase from Thermus thermophiles.
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