
 

Figure S1. Enzyme reaction of BLGLB1 (a), BPGLB1 (b) and commercial β-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 β -

galactosidase E were 34.8 mg/mL、17.8 mg/mL, and 21.92 mg/mL respectively. 

 



 

Figure S2. NCBI BLASTp results of the BLGLB1 (a), BPGLB1 (b). 

 

 



1 10 20 30 40 50X  X  X  X  X  X
AAR24113.1                                      c          c      cc c              DF   DEF A      A DEEEEEEEEEEEEF DEEF DF  DEEEE                                     P          D      AG N              RR   WP  L      I FGGDYN DQW EDI DD I LM    V  ..........MSA  NFE  EL TADGRG A          S   W    R  KQ    T

ACJ53184.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RR   WP  L      I FGGDYN DQWPEDV DD I LM    V  ..........MRA  DFA  KL TADGRG A              W    R  GQ    T

BPGLB1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              HR   WP  L      I YGGDYN DQW EDV DE V LM    V  ............M  TFK  EL TDNGKG A          S   W    R  KQ    T

ABE95118.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RR   WPS L      I FGGDYN DQWPEE  DE I LM    V V..........MTT  AFR   L TESGRG A             TL    R  GE     

BAR71185.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RR   WPS L      I FGGDYN DQWPEE  DE I LM    V V..........MTT  AFR   L TESGRG A             TL    R  DE     

ALO71994.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              HR   WPS L      I FGGDYN DQWPEE  DE I LM    V V..........MTT  AFR   L TESGRG A             TL    R  GE     

BLGLB1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RR   WPS L      I FGGDYN DQW EE  DE I LM    V  ..........MTT  TFR   L TESGRG A          S  TL    R  VQ    T

ACJ53083.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              HR   WPQ L      I YGGDYN DQWPEEV DE V LM    V L...........ME  AFK   P AGNKPR W              W    A  QQ     

AAL02053.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              HR   WPQ L      I Y GDYN DQWPEEV DE V LM    V L...........ME  AFK   P AGNKPR W V            W    A  QQ     

AAU00556.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              HR   WPQ L      I YGGDYN DQWPEEV DE V LM    V L...........ME  EFK   P AGGKPR W              W    A  QK     

ABE95226.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              HR   WPQ L      I YGGDYN DQWPEEV DE V LM    V L...........ME  EFK   P AGGKPR W              W    A  QK     

ACD98372.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RK   WPQ L      I YGGDYN DQWPEEV DE I LM    V L...........ME  EFK   P AGNEPR W              W    E  QQ     

BAQ98551.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RR   WPQ L      L YGGDYN DQWPEEV DD I LM    V L......MERNMSK  KHS   P KGAESR W              W    R  KK     

ABP87597.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RR   WPQ L      L YGGDYN DQWPEEV DD I LM    V L..........MSK  KHS   P KGAESR W              W    R  KK     

ADO53518.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RR   WPQ L      L YGGDYN DQWPEEV DD I LM    V L..........MSK  KHS   P KGAESR W              W    R  KK     

CAC14567.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              RR   WP  L      I YGGDYN DQWPEDV DE I LM    V L..........MAQ  AHR  KP SGRPDR W              W    R  RQ     

AGH68883.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              HR   WPQ L      I FG DYN DQWPEDV DE I LM    V I.......MSASTQ  AHR   P PGNDRK W  A           Q    R  KQ     

ACS45863.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N              HR   WPQ L      I FG DYN DQWPEDV DE I LM    V I.......MSASTQ  AHR   P PGNDRK W  A           Q    R  KQ     

ACJ53470.1                                      c          c      cc c              KG   KdG B      B KddddddddddddG KddG KG  Kdddd                                     P          D      AG N                       I        FGGDWN EQW E    D I  L    I  MTDTMAHTQPASPASPASPAPT TAPGGRFV          D STWA   AK ER    E

ACS45449.1                                      c          c      cc c              JH   JIH C      C JIIIIIIIIIIIIH JIIH JH  JIIII                                     P          D      AG N               R    P         A Y  EY       D  D  M MM    I V............MA AYTD ILFG..... A YD  I ..RDL RI T  E  TR     

60        70        80        90       100       110 X         X         X         X         X         X
AAR24113.1        c               c   c              c   c c     c     EEEEEEEF DEEF DF DEEEEEEEEEEEEEEEEEEEEEEF DEF DEEF   DEEEF         W               D   D              T   P W     P     V LAIFS  RI P E  WDF WL RII KLG AGIVVDLAS  AT  L L   H EVL   A      D  Q T DR   G          N         A   A    YES     PR

ACJ53184.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     V LAIFS  RL P E  W FDWL RII KLG AGIAVDLAS  AT  L L   H EVL   A      D  Q T DH N            Q         A   A    YEN     PR

BPGLB1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     V VAIFS  RI P E  WDF WL RII KLGKAGIAVDLAS  AT  L L   H EVL   A      D  Q E NR   G                    A   A    YEK     PQ

ABE95118.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSLAIFS  KIEP EG F FEWL HVI RLGKAGIAVDLAS  AT  L L   H EVL          D    V  A T                      A   A    YES     PV

BAR71185.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSLAIFS  KIEP EG F FEWL HVI RLGKAGIAVDLAS  AT  L L   H EVL          D    V  A T                      A   A    YES     PV

ALO71994.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSLAIFS  KIEP EG F FEWL HVI RLGRAGIAVDLAS  A   L L   H EVL          D    V  A T                      A  AA    YES     PV

BLGLB1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     V LAIFS  KIEP EG F FEWL HVI KLG AGIAVDLAS  AT  L L   H EVL   A      D    R  E T            A         A   A    YER     PI

ACJ53083.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSVAIFS  KLEP EG YDFDWL RVI KLGKAGIAVDLAS  AS  M M   H EIL          A    E  V                        G   P    TQA     WV

AAL02053.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSVAIFS  KLEP EG YDFDWL RVI KLGKAGIAVDLAS  AS  M M   H EIL          A    E  V                        G   P    TQA     WV

AAU00556.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSVAIFS  KLEP EG YDFDWL RVI KLGKAGIAVDLAS  AS  M M   H EIL          A    E  V                        G   P    TQA     WV

ABE95226.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSVAIFS  KLEP EG YDFDWL RVI KLGKAGIAVDLAS  AS  M M   H EIL          A    E  V                        G   P    TQA     WV

ACD98372.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSVAIFS  KLEP EG YDFDWL RVI KLGKAGIAVDLAS  AS  M M   H EIL          A    E  V                        G   P    TQA     WV

BAQ98551.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSV IFS  KIEP EG YDFDWL RAI KLGKAGIAVDLAS  AS  M L   H EVL     G    A    E  K                        A   P    TQA     WK

ABP87597.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSV IFS  KIEP EG YDFDWL RAI KLGKAGIAVDLAS  AS  M L   H EVL     G    A    E  K                        A   P    TQA     WK

ADO53518.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSV IFS  KIEP EG YDFDWL RAI KLGKAGIAVDLAS  AS  M L   H EVL     G    A    E  K                        A   P    TQA     WK

CAC14567.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSV IFS  RIEP EG YDF WL RII KLGKAGIAVDLAS  AS  M L   H EVL     G    A    E  V   G                    A   P    TQA     WK

AGH68883.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSLAIFS   IE  DG FEFDWL RVI KL KAGIAVDLAS  AS  M L   H EVL          AN  TS  N             Y          A   P    TSA     RR

ACS45863.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     VSLAIFS   IE  DG FEFDWL RVI KL KAGIAVDLAS  AS  M L   H EVL          AN  TS  N             Y          A   P    TSA     RR

ACJ53470.1        c               c   c              c   c c     c     dddddddG KddG KG KddddddddddddddddddddddG KdG KddG   KdddG         W               D   D              T   P W     P     ATI VFS   I P E  YDF  L RIV  L        LAT      A I     DA      N    AL Q D SR   AM      L VAHDFGFV   S GAL    AQRY   TRT

ACS45449.1        c               c   c              c   c c     c     IIIIIIIH JIIH JH JIIIIIIIIIIIIIIIIIIIIIIH JIH JIIH   JIIIH         W               D   D              T   P W     P     I I   T    EP  G FDW  I RAL  A  AGI V V T        L     DVL   R GES  STC  QP H   TH      A TN   N I G P YAV T  VAMY    AT

120       130       140       150       160       170  X         X         X         X         X         X
AAR24113.1    c     c c       c                             cc         A  A     A DF A DEEEEEEEEEF DEEEEEEEEF DEEF  DEF DEEF  DEEEE   G     G R       P                             NE         D           Q W PTS VFKEYAL LCRKLAERY  NPYV  WHM   YG  NR DY KY HPVNA S  S S           T         GT    TA   G    WN  E  

ACJ53184.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS VFKEYAL LCRKLAERY  NPYV  WHM   YG  NR DY KY HPVNA S  S S           T         GT    TA   G    WN  D  

BPGLB1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS VFKEYAL LCRKLAERY  NPYV  WHM   YG  NRYDY KF HPVNA S  S S           T         GT    TA   G    WN     

ABE95118.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS VFKEYAL LCRKLAERYK NPYV  WHM   YG  NRYDY RY HIVNA S  S Q           R          D    TA   G    WN     

BAR71185.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS VFKEYAL LCRKLAEHYK NPYV  WHM   YG  NRYDY RY HIVNA S  S Q           R          D    TA   G    WN     

ALO71994.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS VFKEYAL LCRRLAEHYK NPYV  WHM   YG  NRYDY RY HTVNA S  S Q           R          D    TA   G    WN     

BLGLB1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS V KEYAL LCRKLAEHYK NPYV  WHM   YG  NRYDY RY HVVNA S  S Q     L     R          D    TA   G    WN     

ACJ53083.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W  TS VF DYAL LCRKMAEHYK NPYV  WHV   YG  NRFDY YR DVCQP A  H RA     L    N          D    VS   S    CH     

AAL02053.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W  TS VF DYAL LCRKMAEHYK NPYV  WHV   YG  NRFDY YR DVCQP A  H RA     L    N          D    VS   S    CH     

AAU00556.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W  TS VF DYAL LCRKMAEHYK NPYV  WHV   YG  NRFDY YR DVCQP A  H RA     L    N          D    VS   S    CH     

ABE95226.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W  TS VF DYAL LCRKMAEHYK NPYV  WHV   YG  NRFDY YR DVCQP A  H RA     L    N          D    VS   S    CH     

ACD98372.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W  TS VF DYAL LCRKMAEHYK NPYV  WHV   YG  NRFDY YR DVCQP A  H RA     L    N          D    VS   S    CH     

BAQ98551.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D             W PTS VFREYAL LCRRMAEHYK NPYV  WHV   YG  NRFDY ER DTVWP A EH R           N          G    VA   S    CH     

ABP87597.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D             W PTS VFREYAL LCRRMAEHYK NPYV  WHV   YG  NRFDY ER DTVWP A EH R           N          G    VA   S    CH     

ADO53518.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D             W PTS VFREYAL LCRRMAEHYK NPYV  WHV   YG  NRFDY ER DTVWP A EH R           N          G    VA   S    CH     

CAC14567.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS VFREYAL LCR MAEHYR NPYV  WHV   YG  NRFDY ER DVCQP A  H R           R   A      D    VA   S    CH     

AGH68883.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS  FR YAL LCR MAEHYK NP I  WHV   YG  N FDY EQ HVIWP A  H R    T  T   R   E      D  A VS   G    CH Y   

ACS45863.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D           Q W PTS  FR YAL LCR MAEHYK NP I  WHV   YG  N FDY EQ HVIWP A  H R    T  T   R   E      D  A VS   G    CH Y   

ACJ53470.1    c     c c       c                             cc         B  B     B KG B KdddddddddG KddddddddG KddG  KdG KddG  Kdddd   G     G R       P                             NE         D               PNS  F   A  L  KLAERY  N  L  WHI    G      Y YE RRHRF V HNAC    N LRL GA AG      GA DH IA   S  L G...RC 

ACS45449.1    c     c c       c                             cc         C  C     C JH C JIIIIIIIIIH JIIIIIIIIH JIIH  JIH JIIH  JIIII   G     G R       P                             NE                     Q     N AYR Y   V R LI H   QP V  Y V            TPA .EPHY A  IMNIV     L GER I S  S VAQ  C IG Q D  TKYYDSVSH

180       190       200       210          220  X         X         X         X            X
AAR24113.1                       c c     c            c                EF DF DF  DF  DEEEEEEEEEEEEF DF DEEF A DEF DF DF      A DEEF                      N A     W            P                SD AL AF  WC  KYGTIDAL   WGT F  Q MN F EVL     G         TP   N  E  RA  RR         Q    T  G E  G D   H TVH R...RLRWS  A

ACJ53184.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SD AL AF  WC  KYGTIDAL   WGT F  Q MT F EVL  R MG      S VNPG  N  E  RA  RR         Q    T  G E  G D   I  F  ....AD M    

BPGLB1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SD AL AF  WC  KYGTIE L   WGT F  Q MN F EVL  R MG      S VNPG  N  N  RL  ER      N  K    T  G E  G H   I  F  ....AD M    

ABE95118.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SD AL AF  WC  KYGTIDAL E WGT F  QHVN F EVL  R MG        VNPP  N  A  RT  EA              A  S    S D   L  H  ....GDAM    

BAR71185.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SD AL AF  WC  KYGTIDAL E WGT F  QHVN F EVL  R MG        VNPP  N  A  HT  EA              A  S    S D   L  H  ....GDAM    

ALO71994.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SD AL AF  WC  KYGTIDAL E WGT F  QHVN F EVL  R MG        VNP   N  A  RT  EA              A  S    S D   L  H  ....GDAM   S

BLGLB1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SD AL AF  WC  KYGTVDAL E WGT F  QHVN F EVL  R MG      S VNPP  N  A  RT  EA              A  S    S D   L  H  ....GD M    

ACJ53083.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SE A  AF  WC  KYGTIDAV D WGT F  QRMN F EII  R IG      N MNPG  D ER  QK  EK              A  A    N S   P  F  ....DG F    

AAL02053.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SE A  AF  WC  KYGTIDAV D WGT F  QRMN F EII  R IG      N MNPG  D ER  QK  EK              A  A    N S   P  F  ....DG F    

AAU00556.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SE A  AF  WC  KYGTIDAV D WGT F  QRMN F EII  R IG      N MNPG  D ER  QK  EK              A  A    N S   P  F  ....DG F    

ABE95226.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SE A  AF  WC  KYGTIDAV D WGT F  QRMN F EII  R IG      N MNPG  D ER  QK  EK              A  A    N S   P  F  ....DG F    

ACD98372.1                       c c     c            c                dG KG KG  KG  KddddddddddddG KG KddG B KdG KG KG      B KddG                      N A     W            P                SE A  AF  WC  KYGTIDAV D WGT F  QRMN F EII  R IG      N MNPG  D ER  QK  EK              A  A    N S   P  F  ....DG F    
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ACS45449.1                              c        c        c             JH JH    JIIIH  C       C  JIIH   JH C JIIIH  C C  C   C  C                             A        G        L                I     A  T           D    IT   FG   A WVG           L  AANDF EMLSP PE HVLAWYDHYAW SYA   RHA  S D Q   TQ QADAWRTV AE 

  640 650    X   X
AAR24113.1                                                         c      DF                                 A DEF  A        A A  D                                                        F                                           VLH  R        F     LAASSQE..............................NAD   TV ASAD..AT D YLP

ACJ53184.1                                                         c      KG                                 B KdG  B        B B  K                                                        F       P                                   VLH  R        F    TLAAR QDGRQPEA...............NLRSPASGVTSD   TV QSDD..AI D YL 

BPGLB1                                                         c      KG                                 B KdG  B        B B  K                                                        F                                           VLH  R        F    SIVEDSAN.........................VANPTDSD   TV KSAD..AT D YL 

ABE95118.1                                                         c      KG                                 B KdG  B        B B  K                                                        F                                         P ILH  R        F    NGSRWREL.....SAQPTE.........GGQTPTYPTTD R   TI RSADGSTR D YL 

BAR71185.1                                                         c      KG                                 B KdG  B        B B  K                                                        F                                         P ILH  R        F    NGSRWREL.....SAQPTE.........GGQTPTYPTTD R   TI RSADGSTR D YL 

ALO71994.1                                                         c      KG                                 B KdG  B        B B  K                                                        F                                         P ILH  R        F    NGSRWQEL.....SAQPTE.........SGQTPTYPTTD R   TI RSADGSTR D YL 

BLGLB1                                                         c      KG                                 B KdG  B        B B  K                                                        F      AP                                 P ILH  R        F    NNTT  SD.....ERAPDQRPGGGEINAATTTAAATTHD R   TI QSSDGTIR D YL 

ACJ53083.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      LG                                 G VLR  R        F    NLEE  IETS........................AEDDR E   VE ADETGENH V LF 

AAL02053.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      LG                                 G VVR  R        F    NLEE  IETS........................AEDDR E   VE ADETGENH V LF 

AAU00556.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      LG                                 G VLR  R        F    NLEE  IETS........................AEDDR E   VE ADETGENH V LF 

ABE95226.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      LG                                 G VLR  R        F    NLEE  IETS........................AEDDR E   VE ADETGENH V LF 

ACD98372.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      LG                                 G VLR  R        F    NLEE  IETS........................AEDDR E   VE ADETGENH V LF 

BAQ98551.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      MG                                 G VLR  R        F    NLGS  LSDL........................AGD.. R   VE ADAAAASR E VF 

ABP87597.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      MG                                 G VLR  R        F    NLGS  LSDL........................AGD.. R   VE ADAAAASR E VF 

ADO53518.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      MG                                 G VLR  R        F    NLGS  LSDL........................AGD.. R   VE ADAAAASH E VF 

CAC14567.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      LG                                 P LLR  R        F    NFSS  VEVP........................EASD. G   VE VDEASGAR V LF 

AGH68883.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      LG                                 G VLR  R        F    NCAA  FELD........................ADPRA D   VV EQED.GAI E LF 

ACS45863.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      LG                                 G VLR  R        F    NCAA  FELD........................ADPRA D   VV EQED.GAI E LF 

ACJ53470.1                                                         c      KG                                 B KdG  B        B B  K                                                        F      AG                                   V    R             NVRR  VTGIVS..........................PEP EVVT RYPSRGESLT VI 

ACS45449.1                                                         c      JH                                 C JIH  C        C C  J                                                        F      AG                                                       LSN  VHTPG..............MELAGTVCVRSGTNTAGDTVTYLLNYSGSPIT RAP



660 670       680       690       700X   X         X         X         X
AAR24113.1 F A  DF   DEF DEEF            DF  DEEEEEF       R    V    IEG PVIL            TV  NGVLVVR        GKKT ELQG   E    FQTDREEKPGSY  RR       R......

ACJ53184.1 G B  KG   KdG KddG            KG  KdddddG       R    V    I G PIVL            TV  NGVLVMK        GKSD ELRD A E    FRAERGSDGGAY  HR       RPNPSV.

BPGLB1 G B  KG   KdG KddG            KG  KdddddG       R    IA   IEG PI L            TV  NGVLVVK        GKKE  LQG   E  Y FQAEAEEQTGSY  HR       RA.....

ABE95118.1 G B  KG   KdG KddG            KG  KdddddG       R N  VA   VEG PIIA            TL  N ILIAK        S QP  ING   K    HRCETDAVG..Y  NR A     TSC....

BAR71185.1 G B  KG   KdG KddG            KG  KdddddG       R N  VA   VEG PIIA            TL  N ILIAK        S QP  ING   K    HRCETDAVG..Y  NR A     TSC....

ALO71994.1 G B  KG   KdG KddG            KG  KdddddG       R N  VA   VEG PIIA            TL  N ILIAK        S QP  ING   D    HRCETDAVG..Y  NR A     TSC....

BLGLB1 G B  KG   KdG KddG            KG  KdddddG       R    VA   VEG PIIA            TL  N ILIAK        SKQP  VNG   D    HRCETDAVG..Y  NR A     TSC....

ACJ53083.1 G B  KG   KdG KddG            KG  KdddddG       R T  VA   VEG PLVA             I  NGVLVVK        . HD  VVD   E    SLAQVNESEHTAA QP       L......

AAL02053.1 G B  KG   KdG KddG            KG  KdddddG       R T  VA   VEG PLVA             I  NGVLVVK        . HD  VVD   E    SLAQVNESEHTAA QP       L......

AAU00556.1 G B  KG   KdG KddG            KG  KdddddG       R T  VA   VDG PLVA             I  NGVLVVK        . HD  IVD   E    SLAQVNESEHTAA QP       L......

ABE95226.1 G B  KG   KdG KddG            KG  KdddddG       R T  VA   VDG PLVA             I  NGVLVVK        . HD  IVD   E    SLAQVNESEHTAA QP       L......

ACD98372.1 G B  KG   KdG KddG            KG  KdddddG       R T  VA   VEG PLVA             I  NGVLVVK        . HD  VVD   E    SLAQVNESEHTAA QP       L......

BAQ98551.1 G B  KG   KdG KddG            KG  KdddddG       R T   V   VEG  IAA            TI  TGVVVLR        . HEP TVD   EA   SLAHVDDG..RA  DP       R......

ABP87597.1 G B  KG   KdG KddG            KG  KdddddG       R T   V   VEG  IAA            TI  TGVVVLR        . HEP TVD   EA   SLAHVDDG..RA  DP       R......

ADO53518.1 G B  KG   KdG KddG            KG  KdddddG       R T   V   VEG  IAA            TI  TGVVVLR        . HEP TVD   EA   SLAHVDDG..RA  DP       R......

CAC14567.1 G B  KG   KdG KddG            KG  KdddddG       R T  VI    DG PVIA            TV  NGVIVLR        . HA  EAMQ  R    SLADVGDG..KV  RP       K......

AGH68883.1 G B  KG   KdG KddG            KG  KdddddG       R T   V         ML            TL  NGVLA R        . RNT TADRPAG.D  ICSLATDSTDKV  EP     F R......

ACS45863.1 G B  KG   KdG KddG            KG  KdddddG       R T   V         ML            TL  NGVLA R        . RNT TADRPAG.D  ICSLATDSTDKV  EP     F R......

ACJ53470.1 G B  KG   KdG KddG            KG  KdddddG       H     A       G                L   GV VVR        ADTAT WQDTPFA CESVLDG.TVLGRDLV EPY  T   TAA....

ACS45449.1 H C  JH   JIH JIIH            JH  JIIIIIH            LL    D    AV            TL   GV II        ASGTF  GHPT DGEQ  TAETPVTVGDAV  PRW  D  VGRQPTMN

Figure S3. a series of conserved amino acid residues of the BLGLB1 and BPGLB1.



1       10        20        30        40        50        60X        X         X         X         X         X         X
BLGLB1                       c  c c  c      cc c c  cc   c    c c                      A A  A DF A  A   DEEF A  DEEF A A  A A                        G  Y P  W      ED R M  AG   V    F W                      A       D    E     I       VN   L       MTTRRTFRWPSLLTESGRGI F GD N  Q SE TLD    L VQ    T A AI S DK

BPGLB1                       c  c c  c      cc c c  cc   c    c c                      B B  B KG B  B   KddG B  KddG B B  B B                        G  Y P  W      ED R M  AG   V    F W                      A       D    D     V       VN   V       ..MHRTFKWPELLTDNGKGI Y GD N  Q SE VWD    L KQ    T A AI S DR

ABI35985.1                       c  c c  c      cc c c  cc   c    c c                      C C  C JH C  C   JIIH C  JIIH C C  C C                        G  Y P  W      ED R M  AG   V    F W                      M       E    E     A       LS   I       .................... L VC Y  H PK RWK    R RE    H R GE A AL

70        80        90       100       110       120 X         X         X         X         X         X
BLGLB1   c        ccc  c  c   c  c c   ccc c cc    cc cc c  c     cA A      A DEF DF  A   DF A A A DEF A DF DF DEEEF DF DF    A  P        WLD  I  L   G  V L   TAT P WL    PE LP D  G     GI        F     V        I     S          ER   V    R  H      E REGEFT E   H  DK GAA  A D A A   A L  Y  H     I  Y  VVNA 

BPGLB1   c        ccc  c  c   c  c c   ccc c cc    cc cc c  c     cB B      B KdG KG  B   KG B B B KdG B KG KG KdddG KG KG    B  P        WLD  I  L   G  V L   TAT P WL    PE LP D  G     GI        F     I        I     S          EK   V    K  H      Q EENRWD G   R  DK GKA  A D A A   A L  Y  H     Q  F  PVNA 

ABI35985.1   c        ccc  c  c   c  c c   ccc c cc    cc cc c  c     cC C      C JIH JH  C   JH C C C JIH C JH JH JIIIH JH JH    C  P        WLD  I  L   G  V L   TAT P WL    PE LP D  G     GL        W     A        L     T          DR   I    R  R      E EPGRLE G   E  AT AAE  K V G P   P K  V  Y     V  E  RRRF 

130       140       150       160        170  X         X         X         X          X
BLGLB1  c      ccc  c c      ccc c     c      cccc       c      ccc A  A  DEEF DF A  A   DEEEF     A  A   DEEF       A      DEF R      SPV  E A      LAE Y     V      NEYG       Y      AFR    W  T    K     L      H         W                        S QS QP    L  Y LR CRK     KDNPY TA HMG    WNN.RYD SDNALA   

BPGLB1  c      ccc  c c      ccc c     c      cccc       c      ccc B  B  KddG KG B  B   KdddG     B  B   KddG       B      KdG R      SPV  E A      LAE Y     V      NEYG       Y      AFR    W  T    K     L      R         W                        S QS SP    F  Y LT CRK     GTNPY TA HMG    WNN.RYD SDNALN   

ABI35985.1  c      ccc  c c      ccc c     c      cccc       c      ccc C  C  JIIH JH C  C   JIIIH     C  C   JIIH       C      JIH R      SPV  E A      LAE Y     V      NEYG       Y      AFR    Y  S    R     I      R         F                        G RH CF    Y  E RR VTL     GGLEA AG QTD    CHDTVRC CPRCQE   

180       190       200       210       220       230X         X         X         X         X         X
BLGLB1  c c  ccc   cc cccc cc c    c cc  c         cc   cc  cc  c   A A DEEEEF DF DEEF DF A    A DF DEF    A   DF   DEF DF DF A W E  YGT   LN AWGT FW Q    F EV  P         NP   LD  RF  D       K   VD                      L R    D          Y    N  LT C A      A  E    A  S HVNS D  L   HMGG SMV  PQQ   E  G  M 

BPGLB1  c c  ccc   cc cccc cc c    c cc  c         cc   cc  cc  c   B B KddddG KG KddG KG B    B KG KdG    B   KG   KdG KG KG B W E  YGT   LN AWGT FW Q    F EV  P         NP   LD  RF  D       K   IE                      I R    D          F    N  LL C R      N  K    T  G EMNG H  L   FMGA SMV  GQK   E  G  M 

ABI35985.1  c c  ccc   cc cccc cc c    c cc  c         cc   cc  cc  c   C C JIIIIH JH JIIH JH C    C JH JIH    C   JH   JIH JH JH C W E  YGT   LN AWGT FW Q    F EV  P         NP   LD  RF  D       R   IE                      L H    E          Y    S  VG L A      A  E    A  S RYRS A  E   LTVA ..P  SHL   Y  A  Q 

240 250 260 270 280X   X   X   X   X
BLGLB1   c            c c  c ccc        c    c   cc c c c            A DF  DEF    A A  A DEF       DF    A DEEEEF A A            F            P K  T NFM        D    A   DF S D Y              KA  DAI                     M       EV  V               LD Y  ER   EEIC G PF T   VSTDQCT  YAQW N      N H ..........

BPGLB1   c            c c  c ccc        c    c   cc c c c            B KG  KdG    B B  B KdG       KG    B KddddG B B            F            P K  T NFM        D    A   DF S D Y              KA  DAI                     M       EV  V               LD Y  ER   AEIC D PF T   VSTDQCC  YADW E      N H ..........

ABI35985.1   c            c c  c ccc        c    c   cc c c c            C JH  JIH    C C  C JIH       JH    C JIIIIH C C            F            P K  T NFM        D    A   DF S D Y              RL  EIL                     L       DL  A               RA N  QV   RAHA G FV H   G..FFTD  AFAL Q      W S PLGFTDLMPL

 290 300 310 320 330 340      X   X   X   X   X   X   
BLGLB1             c c       c      c    ccc     c c c c     c                 A A A     A   A  DF DEEEF A   DEF A A     A                 H D       L      G    VME     V W P N     G                     L         L   K WY    S    Q                ......FHEGES L E ACSDA MDS AL  P     H TSA   K L MRKRA ELMRD

BPGLB1             c c       c      c    ccc     c c c c     c                 B B B     B   B  KG KdddG B   KdG B B     B                 H D       L      G    VME     V W P N     G                     L         L   K WY    S    Q                ......FHEGES I E FCSDA MDS AL  P     H TSA   K L ARKRK ETVRD

ABI35985.1             c c       c      c    ccc     c c c c     c                 C C C     C   C  JH JIIIH C   JIH C C     C                 H D       L      G    VME     V W P N     G                     A         V   R FW    Q    N                PPEEKLRYARTG P V AFHHD YRG GR  .     Q PGP   A H PSPAP MVRLW

350       360       370       380       390       400  X         X         X         X         X         X   
BLGLB1      c cc     c cc      c  c             c         c  c     A   DF DEEEEEEF DF      A  A  A          A  A  A   A  A          A GA     F WR      E  H             F         L  L     S   V    DAINF                M             V  L             LAH  M        Q  QSASGA AF SA VPHAGSDTKL RG CE GAA KT SDAGV

BPGLB1      c cc     c cc      c  c             c         c  c     B   KG KddddddG KG      B  B  B          B  B  B   B  B          A GA     F WR      E  H             F         L  L     S   V    DAINF                L             V  L             IAH  M        Q  ASAFGA SF SA VPHAGEDTKL RQ CE GAA KT GDAGV

ABI35985.1      c cc     c cc      c  c             c         c  c     C   JH JIIIIIIH JH      C  C  C          C  C  C   C  C          A GA     F WR      E  H             F         L  L     T   L    EVVSY                L             A  V             WEA  H        R  QAPFAQ QM AG HRPDSAPDQG FE KR AEE AA ALP..

410       420       430       440       450       460  X         X         X         X         X         X   
BLGLB1           c  c  c  c                 c   c      c   c cc        A     DEEF  A  DF        A  A    A  DF     DF  DEEEF              A  F  E  W                 V   Y      G   D VP        L      IL       A        M  N       W      A   A V      QDTE KRADT    SA SE  TRSETLPS KL HWHD RD  RGYLD  AR     LAYD

BPGLB1           c  c  c  c                 c   c      c   c cc        B     KddG  B  KG        B  B    B  KG     KG  KdddG              A  F  E  W                 V   Y      G   D VP        L      IL       A        M  N       W      A   A I      QGTE EQSDT    SA SE  TRSETLPS KL HWHD RD  RAFLN  TR     LKYD

ABI35985.1           c  c  c  c                 c   c      c   c cc        C     JIIH  C  JH        C  C    C  JH     JH  JIIIH              A  F  E  W                 V   Y      G   D VP        V      LV       I        A  S       F      L   V V      ...P AQAPV    DY AA  YEVQPQ.G EW YLGL YL  SALRR  LD     PGAS

470       480       490       500       510       520  X         X         X         X         X         X   
BLGLB1    c   c c               c    c c  c   c   c c       cc    c   A  DEEEEF DF       A  A    A DF A  DF   A A       DF    D   Y   V P               F    G V  G   G   E F       PG    L      I L TV AL       I          I    T                     WSG QT      I  SDEDTRR AD AENG T  V YA  LID H HIGLGGY  AGNG 

BPGLB1    c   c c               c    c c  c   c   c c       cc    c   B  KddddG KG       B  B    B KG B  KG   B B       KG    K   Y   V P               F    G V  G   G   E F       PG    L      V L TV ML       L          V    T                     WSA KT      I  SAEDTQR AD AAAG R  I YA  LID N HTWLGGY  AGDG 

ABI35985.1    c   c c               c    c c  c   c   c c       cc    c   C  JIIIIH JH       C  C    C JH C  JH   C C       JH    J   Y   V P               F    G V  G   G   E F       PG    L      A V SL IV       L          L    S                     LRG AF      P  R...EEA EA REAE P  F PR  SKT T QIPKELP  PLQA 

530       540       550       560       570       580  X         X         X         X         X         X   
BLGLB1 c             c   cc       c       cc                       F   A         A   DF       A       DF                       L             L   AE       L       LW                           L                                                        RDM GIRSEEFNI GEE  DEPAEIG SNGLTTR  QNDVTSVAPDTRVLATYVGTAAA

BPGLB1 c             c   cc       c       cc                       G   B         B   KG       B       KG                       L             L   AE       L       LW                           L                                                        REM GIRGEEFNI GAE  GEPSEIR SSGAVTR  QNDVNVDGERAQVLATYEGEEAD

ABI35985.1 c             c   cc       c       cc                       H   C         C   JH       C       JH                       L             L   AE       L       LW                           V                                                        PLK VRVESLPPG LEV  GALGRFP G......  R......................

590       600       610       620       630       640  X         X         X         X         X         X   
BLGLB1  c             c c     c  c                                 DF   DF  A     A A     A  A                                  W             G G     G  L                                 D    GV  I                                                    ELD  PA TSHPH Q AAIYV CD GRHDITHLLKELNTTAPSDERAPDQRPGGGEIN

BPGLB1  c             c c     c  c                                 KG   KG  B     B B     B  B                                  W             G G     G  L                                 E    GA  I                                                    ELG  AA TRNPY S ETYFV CD NVADLTEFVREN....................I

ABI35985.1  c             c c     c  c                                 JH   JH  C     C C     C  C                                  W             G G     G  L                                 E    PL  L                                                    VEA  KP LTFQD K ALYRE RY YLAAWPSPELAG.....................



650       660       670       680       690       700  X         X         X         X         X         X   
BLGLB1        c                      c              cc                A  DF      A             A A  A     A A   DF    A               A                      F              EG                T  A       I             F    N     V V         A        AAT TA  TTHDPR LHTIRQSSDGTIR D YL RSKQP A NGV  DPII HRCETDAV

BPGLB1        c                      c              cc                B  KG      B             B B  B     B B   KG    B               A                      F              EG                S  V       V             F    S     I L         L        VED AN  NPTDSD LHTVRKSAD..AT D YL RGKKE A QGI  EPIY FQAEAEEQ

ABI35985.1        c                      c              cc                C  JH      C             C C  C     C C   JH    C               A                      F              EG                S  A       L             W    N     V A         L        RLL AL  EAGLKV SLPEGLRLRRRGT V AF YGPEA E PAS  ARFL GSRRVGPY

710  X
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 β-galactosidase from Thermus thermophiles.
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