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Material and methods 

Protein identification 

For peptide sequencing, purified AaGE1 was digested with either trypsin or chymotrypsin 
using the filter-aided sample preparation (FASP) method (Wiśniewski et al. 2009). Samples 
were desalted using PepClean C18 spin columns (Thermo Fisher Scientific) according to the 
manufacturer’s guidelines prior to analysis on Orbitrap Fusion Tribrid mass spectrometer 
(Thermo Fisher Scientific) interfaced with Easy nLC I000 liquid chromatography system. 
Peptides were separated using an in-house constructed C18 analytical column (300x0.075 mm 
I.D., 3 μm, Dr. Maisch, Germany) using a gradient from 5% to 25% acetonitrile in 0.1% 
formic acid for 30 min and finally from 25% to 80% acetonitrile in 0.1% formic acid for 5 
min. Precursor ion mass spectra were acquired at 120 000 resolution and MS/MS analysis was 
performed in a data-dependent mode where CID spectra of the most intense precursor ions 
were recorded in ion trap at collision energy setting of 30 for 3 s (‘top speed’ setting). Charge 
states 2 to 7 were selected for fragmentation, dynamic exclusion was set to 30 s.  
Data analysis was performed utilizing Proteome Discoverer version 1.4 (Thermo Fisher 
Scientific) against a database including the protein sequence.  Mascot 2.3.2.0 (Matrix 
Science) was used as a search engine with precursor mass tolerance of 5 ppm and fragment 
mass tolerance of 500 mmu. Tryptic and semi-tryptic (peptide with one tryptic and one non-
enzymatic cleavage site) peptides were accepted with one missed cleavage, while for 
chymotrypsin three missed cleavages were accepted. Methionine oxidation and cysteine 
alkylation were set as variable modifications. The detected peptide threshold in the software 
was set to 1% false discovery rate by searching against a reversed database and identified 
proteins were grouped by sharing the same sequences to minimise redundancy. 
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Figure S1. Protein sequences and annotation of putative fungal GEs

 

 
 

Signal peptide (predicted by SignalP v4.1) 
CBM1 (predicted by dbCAN v4.0) 
Proline-rich linker region 
CE15 domain (predicted by dbCAN v4.0) 
N-glycosylation site (predicted by NetNGlyc 1.0) 
 

AaGE1 (full length) 
Length: 496 aa 
Molecular weight (incl. signal peptide, excl. N-glycans): 51.6 kDa  
Molecular weight (excl. signal peptide, excl. N-glycans): 49.8 kDa  
> AaGE1 

1  MKSTVASALLVLAGTAVQAQSGPWQQCGGIGWQGPFTCVSGHTCQVLNDWYHQCVPGGGPSPPPTSPPPTTPPPT 

76  SPPPTSPPPTSPPPTSPPPTSPPPTSPPPTSPPPTSPPPTSPPPTSPPPSSGSCPSTPGGLGSGNQRLPDPFTFH 

151  NGNTVTSAADFQCRQREVSSLIQQYELGQFPAPPQSVTSSYSGNTLSITVSDQGRSISFSVSISGGSGSKSPAII 

226  AYGAPSIPVPNGVATIRFNNDDIAAQQSGSSRGQGKFYNLYGSGHSAGAMTAWAWGVARIIDALEKTPAAGIDPT 

301  RVGVTGCSRNGKGAMVAGALEPRIALTIPQESGSGGSACWRISNWQGQQGQNVQTPAQIITENVWLGPVFNNHAN 

376  NVNALPFDHHQLAGLIAPRALYVIENSDMEWLGWTATYGCMAAARTQWEALGALDNFGFSQVGGNQHCSFNSGKQ 

451  SAELNAFINKFLLQSGGGTTSILRTERNHGSFNLAEWTPWNVPNLR* 

 
LfGE1 (full length) 
Length: 404 aa 
Molecular weight (incl. signal peptide, excl. N-glycans): 43.1  kDa  
Molecular weight (excl. signal peptide, excl. N-glycans): 41.3  kDa  
> LfGE1 

1 MRSDILTFAALLVAAHGAPTPESVFERMLDLLPRQANVTCPATPNPMPKAAACPSVKTMPDPFLYLDGKTRVQSK 

76 EEWYQCRQPEIMKLLQEYQYGYYPDHSKETVTATRSGTKLDVSIATGGKTATISATVNLPSGTGPFPVVIAIGGI 

151 DNNSYLKAGIAVVTFDYGKVAADSNSKTGSFWTLYNGKDIGVLTAWAWGFHRVLDGIELKVPEIDAKKSGVTGCS 

226 RLGKAALAAGLFDARIAVTMPMCSGVQGAGPYRYSLSGQGENLENSKSGAGWWTSSGISQFVGKSTQLPYDAHTI 

301 VAAIAPRAVILEQGASDQFTDSKGTATVTFPAAKAVYNWLGVGPQLGMAIPKGGHCDMSGYADVLPFVQKILQGK 

376 TTTRNYDDLGSWKAMPEAYPWATDLPKGK* 

 
LfGE2 (full length) 
Length: 388 aa 
Molecular weight (incl. signal peptide, excl. N-glycans): 40.5  kDa  
Molecular weight (excl. signal peptide, excl. N-glycans): 38.7  kDa  
> LfGE2 

1 MKYSIILPFLATTVLAAPLESRQAACNVPTTFPTTANSKLPNPFKFFNGGDVKTKADFECKNKEVSAAIQAQELG 

76 VFPPKPSTVTASLSGSTLSISSTEGGKTVSFTVSIKTPSGNGPFPAIIAYGAASIPVPAGVATITFNNDNIGAQQ 

151 GQSSRGQGKFFDLYGSGHSAGALTAWAWGVDRVMDALEATSATKIDPKRVGVTGCSRNGKGAFVAAALVGRIALG 

226 LPQESGSGGAACWRVSDSEKAKGKNIQTASQIVGENVWFSKNFNAFSTKANTLATDHHQLAGMVAPRGLLVIENE 

301 IDWLGPVSTTACMKAGRLIYKALGVPDNMGFTGSGNHAHCQFPSNQQSDLTAYINKFLLNQDANTANIEKGPSAD 

376 VASYIDWTAPTLT* 

 
LfGE3 (full length) 
Length: 387 aa 
Molecular weight (incl. signal peptide, excl. N-glycans): 42.2  kDa  
Molecular weight (excl. signal peptide, excl. N-glycans): 40.5  kDa  
> LfGE3 

1 MLALLLPLLFSVPSLGQAPSCPNLPASINYAANPKLPDPFLALSGTRLSKKDQWPCRKEEIRQLFQRYSYGTFPP 

76 RPESVTAAMSGNALKITVSEGSKSMSFSVNIKLPSSGAAPYPAIIAYGSASLPIPNTVATITYQNFEMAADNGRG 

151 KGKFYEFYGSNHNAGGMIAAAWGVDRIIDALEMTPAAKIDPKRVGVTGCSRNGKGSMIAGAFVDRIALALPQEGG 

226 QSAAGCWRIADEIQKNGTKVETAHQIVNGDSWFSTDFSKYVDTVPTLPWDNHMLHALYAYPPRGLLIIENTAIDY 

301 LGPTSNYHCATAGRKVHEALGVKDYFGFSQNSHSDHCGFPKAQQPELTAFIERFLLAKDTKTDVWKTDGKFTIDE 

376 RRWIDWAVPSLS* 

 
PcGE1 (full length) 
Length: 472 aa 
Molecular weight (incl. signal peptide, excl. N-glycans): 49.2  kDa  
Molecular weight (excl. signal peptide, excl. N-glycans): 47.2  kDa  
> PcGE1 

1 MKSAAYLAALAAVLPAYVNAQAQEWGQCGGIGWTGATTCVSGTVCTVLNPYYSQCLPGTATTAPPPPPPPPTSVS 

76 SSSSSSTSSAPPSGPSGTSPTCSVASTIPGFSNAALPNPFVFNDGSPVQSKADFTCRQQQILALIQGYEAGALPG 

151 PPQSVTASFSKSGSTGTLSITVTDNGKSISFAPTISIPSGTPPANGWPLVIAFEGGSIPIPAGIAKLTYSNSDMA 

226 QQTDTSSRGKGLFYNLYGSGATASAMTAWAWGVSRIIDALEKTPSAQINTQRIAVTGCSRDGKGALMAGALEPRI 

301 ALTIPQESGSGGDTCWRLSKAESDQGHQVQTATEIVTENVWFSTNFNNYVNNLNVLPYDHHMLMALVAPRALVSF 

376 ENTDYTWLSPMSAWGCVNAAHTVFSALGVADHHGFAQVGGHAHCAWPDSLTPSLNAFFNRFLLDQNVDTNVFTTN 

451 NQFGGATWTQSSWINWSTPTLS* 

 
ScGE2 (full length) 
Length: 389 aa 
Molecular weight (incl. signal peptide, excl. N-glycans): 41.6  kDa  
Molecular weight (excl. signal peptide, excl. N-glycans): 39.5  kDa  
> ScGE2 

1 MLLASLVLTFFFFERARAQCAELPSTLPGVDDLDALNTLPDPFTFYNGTPLSSVDDWACRQQEIKQLVQHYFYGY 

76 LPDTSDEANPPLQTVTAKLSSGWQGQTLAITIASGSKSASFNATLTLPSGASADAPVPAIITLGGFGPSATGAAA 

151 VSFDAASVAYDGPLKTGAFWDLYEGDIGVLAAWGWGFSKIIDALEAAVPEVDIERIAVSGCSRYGKAALAAGFFD 

226 ERVTLTVPMSSGLMGMAPFRFQYEENGANEQLSDMDDTSSSWPDDTLVSFRNDPARLPVDSNFITAGVAPRALIW 

301 DEGTTDYWTNPEGTAAVTFPATLALYEWLGAGDNVGIALRNSGHCDPSGNTNVADFINKVFFGTETDRDYHDISP 

376 FTAHEETFPFAAPE* 

 
WcGE1 (full length) 
Length: 408 aa 
Molecular weight (incl. signal peptide, excl. N-glycans): 44.1  kDa  
Molecular weight (excl. signal peptide, excl. N-glycans): 42.2  kDa  
> WcGE1 

1 MASSSRFAALLLLALPALALPPSQVVPRAACATPSTVPGYNNDRLPDPFLFDDGTAVTSSADWDCRRSQIAAVVQ 

76 GYEAGYLPPQPPIVSATFSSSDGTGTLTVTAGLSSDNTISFSEPITYPSGTAPAAGWPLVIAYDVLSIPVPDGIA 

151 VMVYNNDDIAQENDLSSRGVGLFYDLYGTDATASAMTAWVWGVSRIIDALETTPAANINTAKIAVTGCSRDGKGA 

226 LMAGAFEPRVALTIPQESGSGGDTCWRLSKYEQDSGDVVQQATEIVTENVWFSTNFDNYVNNLSVLPYDHHELAA 

301 MVAPRPLLSYENTEYEWLSPLSAYGCMSAAHTVYEALGIPDYHGFVQVGNHSHCYFPDTLDDSLYAFFDRFLLDE 

376 DDVSTDYFTTNYQFNGTVWNASYWINWTTPQLD* 



 0

 0.25

 0.75

 1

 0  100  200  300  400  500
Sequence position

YinOYang 1.2: predicted O-β-GlcNAc sites in Sequence

Threshold
O-GlcNAc Potential

 0.5

O
-g

lyc
os

yla
tio

n 
po

te
nt

ia
l

 0

 0.25

 0.5

 0.75

 1

 0  50  100  150  200  250  300  350  400  450

O
-g

lyc
os

yla
tio

n 
po

te
nt

ia
l

Sequence position

YinOYang 1.2: predicted O-β-GlcNAc sites in Sequence

Threshold
O-GlcNAc Potential

 0

 0.25

 0.5

 0.75

 1

 0  50  100  150  200  250  300  350  400

O
-g

lyc
os

yla
tio

n 
po

te
nt

ia
l

Sequence position

YinOYang 1.2: predicted O-β-GlcNAc sites in Sequence

Threshold
O-GlcNAc Potential

Figure S2. Prediction of O-glycosylation of GEs with YinOYang 1.2. The orange 
bar indicates the location of the proline-rich linker region between CBM1
and catalytic CE15 domain. 
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EAEAEFQSGPWQQCGGIGWQGPFTCVSGHTCQVLNDWYHQCVPGGGPSPPPTSPPPTTPPPTSPPPTSPPPTSPPPTSPPPTSPPPTSPPPTSPPPTSPP
PTSPPPTSPPPSSGSCPSTPGGLGSGNQRLPDPFTFHNGNTVTSAADFQCRQREVSSLIQQYELGQFPAPPQSVTSSYSGNTLSITVSDQGRSISFSVSI

SGGSGSKSPAIIAYGAPSIPVPNGVATIRFNNDDIAAQQSGSSRGQGKFYNLYGSGHSAGAMTAWAWGVARIIDALEKTPAAGIDPTRVGVTGCSRNGKG

AMVAGALEPRIALTIPQESGSGGSACWRISNWQGQQGQNVQTPAQIITENVWLGPVFNNHANNVNALPFDHHQLAGLIAPRALYVIENSDMEWLGWTATY

GCMAAARTQWEALGALDNFGFSQVGGNQHCSFNSGKQSAELNAFINKFLLQSGGGTTSILRTERNHGSFNLAEWTPWNVPNLRGLEQKLISEEDLNSAVD
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Figure S3. Protein sequencing of AaGE1. The complete sequence of secreted AaGE1 (i.e. without signal peptide) is shown. 
Peptides (created by digestion with chymotrypsin and trypsin) found and matched to the AaGE1 sequence are
underlined. The proline-rich linker region between CBM1 and the catalytic CE15 domain is shaded in grey.
Percentage of covered parts: 73%. Of the 139 aa not covered, one stretch of 90 aa stretches over most of the 
proline-rich linker region.



.

Colour assignments:
Unconserved 0 1 2 3 4 5 6 7 8 9 10 Conserved

. . . . . . . . . 10 . . . . . . . . . 20 . . . . . . . . . 30 . . . . . . . . . 40 . . . . . . . . . 50
PcGE1_JGI300727---------- - --- -- -- -- ---------- - -- -- --- - - - --T C -SV AS
ScGE1_XP_003026---------- ------- --- ---------- -- ----- -- - - - -D C - DT P A
PcGE2_JGI6482 ---------- ------- --- - --- -- -- -- ------- - -- -- - F C- S TP S
CuGE_AIY68500 ---------- ------ -- -- ---------- -------- - - - -- A C GA I AS
WcGE1_JGI23632 ---------- ---------- ---------- ------- -- - - - - AC - AT PS
AaGE1_JGI107826---------- --- -- -- -- - ---------- -- -- --- --- -- - S CP S TPG
Cip2_AAP57749 ---------- ---------- -- -- -- --- - ------- -- - - - - TC S AL P G
JGI40592_Oidma ---------- -- --- -- -- - ------ -- -- ------- - -- -- - T CT P LP S
LfGE3_JGI349146---------- ---------- ---------- -------- - - -- -S CPN L P A
CCA74892_Serin ---------- -- -- -- -- -- ---------- - -- ---- -- - -- - SCT PL S G
XP_011114526_Da---------- ---------- ---------- ------- - -- -- - T CP A I PG
PaGE1_XP_001903---------- - -- -- -- --- -- -- -- -- -- -------- - - - - -T C PN T P S
EGX47404_Artol ---------- ---- ------ ---------- ------- -- - - - --C S V- - G
KDQ19074_Botbo ---------- ---- -----M SPLTSLFLLA L-PALTL - -- - --A AC DT PS
KDQ11090_Botbo ---------- - -- -- -- --M PRLTSLVLLA L-PVLA L- - - -- -A Q C DT P S
PcGCE_JGI247750---------- ---MAFRW LS FLLLALPVLA L-P QT SS - KE AQ S FG C S TP A
JGI392659_CerunMHLAKQKRTP KRTMFLNLFI QL ALV AG LV I ALPPQEP - S S E AS Q F CS T PS
ANB15160_Sugli ---------- ---MKLN NL F LLSLITNV FG AAVELDE RN G G G IG L T NL P Y
XP_007585921_Ne---------- ---MKRWECI LNSCVISICT LRQV--- - -- -- --- - - SS K
NcGE_NCU09445 ---------- - --M VH LT PA LLLASAAFAA A AP AS QI - - F E -R Q C -S V AG
JGI7888_Podan ---------- ---MVHLASA LLVASAAFAV AAPANEI -- F E R QT C - SV Q A
XP_003844265_Le---------- - -- MK YS IIL PFLA TT VL TA PVLEQRQ - -D N- V C -- T VP T
XP_018385058_Al---------- ---MKYSLVL PL LATTVLAA PAIEQRQ -- D A -T C - -N V PT
SNOG_09306_Parn---------- -- -MK YS IV L PLLATTVL AA PVIEERQ -- E A - AC P - AI P S
Rhyru1_111612 ---------- ---MKYIVPL LASTALAAPL SPASSLF - -E KR Q DT C ATP S
XP_008084971_Gl---------- - --M VS LL AT VLCLAVAPLA T AY PK AE - - A V EAR C GNI PS
XP_008087696_Gl---------- ---MKSV VSS ALLLALPVFA LP SSLHE -- R - Q DA C K AL P A
Rhyru1_116370 ---------- ---MAFM VAL L FYL GF PL LP QARPASS - -E VL A A CP S VP S
XP_018132613_Ps---------- ---T NP PA TL PPSETTTATG GTPSTCP- - T - -- - - -- I PG
JGI99197_Aspfu ---------- ------MFLF PVLLSLISSG ALAATCP -- S - - -- - - -L PS
Pc13g07350_Penr---------- -----MMFLY PVLLSLISSG ALAATCP -- S - -- -- - -L P S
LfGE2_JGI311197---------- ----- -- -- - ---------- -- -- ACN - -- -- - - -- - V PT
StGE2_JGI230838---------- ---------- -------- -- ----TCS- - - - - -- - -- V S D
MGG_03128_Magor---------- - --- -- -- -- --MPA SA IF S RQEATCS -- - - - - -- - -T P T
A0A090CBG6_Poda-----MRYSI LFTAATAAVL SAAAPASSEN DQEISPR Q VQ C AP LPS P F PT
MYCTH_96309_Myc-----MKLVS A YT LI GA AIG SASRVPRI-P RQ GGGN TM I E C A PIP SP F P T
CBX90574_Lepma ----SQGTPI ALNDLPPQLE LVPRQANI-- ------- -- T C P P TP N P MP K
OBZ79634_Grifr --------MV GV FI ITSALV Y AA YA SA A-- ------- - -A C PR L PN PL P T
LfGE1_JGI384728---------- - -- -- ----- ---------- ------- - -T CPA TP NP MP K
KDQ18272_Botbo ---------- ---- -RPTTS TTQGGSPT-- ------- - -N C PA L P AT F PN
ScGE2_JGI251746---------- ---- ------ - -- -- ----- ------- -- Q C A EL P S TL P G
CAB55348_Rumfl ---------- - -- -- ----- ---------- ------- - -P VF E K SY N FP A
MZ0003_CDW92038-----MQRTC VLIVLIVTST MWTPDPDVYA QPRGFNY - - - - -- -- -- DEA
Consistency 0000000000 00 01 000 11 1 1111111101 10 01 10 100 1 0 0 022 1 357 5

. . . . . . . . . 60 . . . . . . . . . 70 . . . . . . . . . 80 . . . . . . . . . 90 . . . . . . . . . 100
PcGE1_JGI300727TIPGFS-NAA L PN PFV FN D- ------- -- - -------- G S -- -P V QS K A D
ScGE1_XP_003026TVSGYS-NSA LPDPFT FN D- ---------- - -- -- -- -G S -- - PV T T AE D
PcGE2_JGI6482 NIPF-N-DDK LPDPFKFND- ---------- ------- - G S - -- P VR S F AD
CuGE_AIY68500 TVPNYN-NAK LPD PF TF AN - ------ -- -- -------- G T - - -A L R TK A D
WcGE1_JGI23632 TVPGYN-NDR LPDPFLFDD- ---------- ------- - GT -- -AV T SSA D
AaGE1_JGI107826GLGS-G-NQR LP DP FT FHN- ---------- - ------ - G N - --T VT S A AD
Cip2_AAP57749 SITLRS-NAK LNDLFTMFN- ---------- -------- G D - - -K V T TK D K
JGI40592_Oidma SITLQA-DSK L ND LF TMFN- -- -- -- --- - ------- - GN -- - KV T T KD Q
LfGE3_JGI349146SINYAA-NPK LP DP FLALS- ---------- ------- -G T - - - RL S K KD Q
CCA74892_Serin NPTSST-IPK LPDPFQRAS- ---------- ------- - GS - -- R VT TK AE
XP_011114526_DaSIPLVS-NSK LPD PF TF VS- ---------- -- --- - -- G A - - -K V TTK D Q
PaGE1_XP_001903GLGTPV-ANQ LNDPFTFHN- -- -- ------ ------- -G N - - - KV T S KA D
EGX47404_Artol SISLVS-NSK LP DP FT FAN - - -- -- ----- ------- - G Q - -- K VT T K EQ
KDQ19074_Botbo TLPSFT-NDN LPDPFLFSN- ---------- -------- G N T --R T A TV D D
KDQ11090_Botbo TLPSFT-NDN L PD PFLFPD- ---------- ----- -- -G R -- - RT A T VND
PcGCE_JGI247750NIP-FN-DDK LPDPFLFND - ---------- ---- --- - G T - -- P VR S L TD
JGI392659_CerunFIPHFN-DTK LP NPFLLNN- - -- ------- -- ---- -- G Q - - -RV RT K N D
ANB15160_Sugli PLPYYE-NPL LPDPFSSAL- ---------- ------- -T G R - - RA T N KQ Q



XP_007585921_NeNDPLEE-TAK LP DP FTF AN - ---------- -- -- -- -- GT - -- Q VTT K SA
NcGE_NCU09445 NYPTAA-VSK LPDPFTTAA- - --------- -------- G Q - - -K I TT K A D
JGI7888_Podan NYPTQN-NSK L PD PFT SA S- ------- -- - ------- -G Q -- - KI T T KA D
XP_003844265_LeTFPTTA-NAK LPNPFKFFD- ---------- ------- - G R - -- DVK T KAD
XP_018385058_AlTFPTTA-NAK LPNPF KF FD - ---------- -- -- -- -- G R - - -AV A TKA D
SNOG_09306_ParnTFPSAT-NAK LPNPFK FFD- ---------- - -------G T -- - AV T T KA Q
Rhyru1_111612 TAPTTS-NAK LPDPFT FID- --- -- -- -- - -------- G K - -- K VT T K AE
XP_008084971_GlNYQPPS-ITT LPDPF TF IN - ---------- -------- G D - -- R VK S KR D
XP_008087696_GlNYAYSPASSK LPDP FT FA D- ------- --- -------- G T - -- K V TT K AQ
Rhyru1_116370 NPAYSA-NTK LPDPFLSIS- ---------- ------- -G S - --K V T TK D D
XP_018132613_PsSINPPS-VAT LND PF TP LS- ---------- -- ----- - GS --- R IT T KA Q
JGI99197_Aspfu SPQLQS-ITT LPDPFSWYP- ---------- -------- L Q K TG R V ST L SD
Pc13g07350_PenrSPQLQS-ITT LP DP FS WHP- --- -- -- --- ------- -L Q H S G RV T TL S D
LfGE2_JGI311197TFPTTA-NSK LPNPFKFFN- ---------- ------- - GG -- - DVK T KA D
StGE2_JGI230838NYPTVN-SAK L PD PFTTAS- ---------- ------ -- G E - -- KV TT K D Q
MGG_03128_MagorNFPAVS-ERQ LP DPWKMAS - ---------- ------ -- G K - - -SV AS AE D
A0A090CBG6_PodaWQQLPL-QSS LPDP FL PL KY TTTDNAAGSS T FA RDVMTG N A P N RI R S RA E
MYCTH_96309_MycWQELPL-QSS MPDPFLPLAY T -- -- -- -TP DNAADVVA GR G KG R VQ T P EE
CBX90574_Lepma ASAFPS-VKT MPD PF FY LD- ---------- -------- - - G K TR V QS K D E
OBZ79634_Grifr VDGLPS-IPT LPDPWTFFD- ---------- ------- -- - GT - PL R S PA D
LfGE1_JGI384728AAACPS-VKT MP DP FL YLD - ---------- - --- --- - -- G KT R VQS K EE
KDQ18272_Botbo GASLPV-TAT LPDPWTFYG- ---------- -------- -- G S -K V T SK S Q
ScGE2_JGI251746VDDLDA-LNT L PD PFTFYN- -- -- -- --- - ------- -GT -- - PL S S VD D
CAB55348_Rumfl VNQLKS-SKD IPDPFIFMD - ---------- -------- G S -- -K VE ST D D
MZ0003_CDW92038QVP----KYT L PD PLVMV D- ---------- --- -- -- -GT -- - KVT S AK Q
Consistency 4443350445 9889855350 00 00000000 0000000 0 7 4 0 00 5 8 57 5 56

. . . . . . . . . 110 . . . . . . . . . 120 . . . . . . . . . 130 . . . . . . . . . 140 . . . . . . . . . 150
PcGE1_JGI300727F-TCRQQQIL ALIQGYEAGA LPGPP--Q-- ---SVTA S FS KS G-- - --- -
ScGE1_XP_003026W-ECRRSQIL A LIQ GY ES GA APPEP--E-- - -- SVTG T A - - --- - --- --
PcGE2_JGI6482 W-DCRRQQLS ALIQGYEAGT LPPRP--P-- ---VVTS TF T K S G- - - -- - -
CuGE_AIY68500 W-SCRRAEIS ALIQN YE AGT L PPK P- -P -- ---VVTA S FS KS G - -- - -- -
WcGE1_JGI23632 W-DCRRSQIA AVVQ GY EA GY LPP QP -- P- - ---IVSA TFS S S D -- - -- - -
AaGE1_JGI107826F-QCRQREVS SLIQQ YE LG Q FPAPP- -Q-- ---SVTS S YS G- - - -- - -- -
Cip2_AAP57749 F-SCRQAEMS ELIQRYELGT LPGRP--S-- ---TLTAS F S G- -- - -- - - -
JGI40592_Oidma W-LCRQAEMS TL LQ QY EL GT LPGPP--A-- - -- TLT A SL S G- - -- - -- - -
LfGE3_JGI349146W-PCRKEEIR QLFQRYSYGT FPPRP--E-- ---SVTA A MS G- - - -- - - --
CCA74892_Serin W-QCRREEIS Q LM QT NE LGT KP PK P- -S -- ---SVTGS M S G - -- - -- - - -
XP_011114526_DaF-KCRQAEIL AAMSQYELGT KPPKP--Q-- ---TVTA SW S G - --- - -- - -
PaGE1_XP_001903W-ACRQREIS EL LQ RYELGT LPPKP--S-- ---SVTA S FS G --- -- - - --
EGX47404_Artol F-KCRQAEIS AAMQQYEL GT KPGKP--Q-- --- SL TAS WS G -- - - -- - - -
KDQ19074_Botbo W-TCRRSQIS ALIQGYEAGT LPE KP -- A- - ---TVTG SFS K S G -- - -- - -
KDQ11090_Botbo W-QCRRSQLA ALIQG YE AG S IPGKP--T-- ---TVTG S FT KN G - -- - - --
PcGCE_JGI247750W-SCRRQQLA SLIQGYEAGT LPPKP--P-- ---IVT ST F S QN G- - -- - - -
JGI392659_CerunW-ACRRRQIS SL IQ GY EA GS LPPRP--H-- - -- RLS G SF S R S N -- - --- -
ANB15160_Sugli F-ESLQQEQS LLFEATELGP MAVKP --D-- ---RLHG S LD ND - - -- - - --
XP_007585921_NeW-ACRQQEIS Q LF QT YE LGA KP PK P- -S -- ---SVTSS L S S N -- - -- - - -
NcGE_NCU09445 F-DCRKAEIS KILQQYELGT YPGKP--D-- ---KVEG SL S G N --- - - -- -
JGI7888_Podan F-ECRQEEIS KI MQ QY EFGV YPPPP--D-- - --SVTG TM S GN - --- -- --
XP_003844265_LeF-DCKNQEVS AAM QA QELGD FPKKP--S-- ---SVTA TFS GS - - -- - -- -
XP_018385058_AlF-ACKNKEVS AAIQAQELGD FP KK P- -S-- ---SVTAT F S G S- - - -- - - -
SNOG_09306_ParnF-DCRNKEVS AA IQ AQ ELG D FPKKP--S-- ---SVTA TF S G T - -- - -- - -
Rhyru1_111612 W-ECRQKELN WLIQKQELGE IPTTA----- ---KTTG T VS SS -- -- --- -
XP_008084971_GlF-RCRQKEIA A LF AR FEL GD KPAAD----- --- SV KGS F A N N -- - --- - -
XP_008087696_GlW-ACRKQEIL QLFYLQELGD KP AKP--E-- ---SVTG TV S A T - -- - -- - -
Rhyru1_116370 W-ACRKEEIR KL YQDYQ MG A M PPKP--S -- ---SVTT S FS SN - - ----- -
XP_018132613_PsW-TCRQDEIK QLFQKYELGT L PP KP --S-- ---SVTGS FS G S- - -- - - --
JGI99197_Aspfu W-QCRQSHIS S LL QQ LE LGT KPPAP--S-- ---SPKQT H H H R -- - -- - - -
Pc13g07350_PenrW-QCRQSHIS TLLQQLELGT KPPAP--S-- ---SVTS TF S Q N - -- -- -- -
LfGE2_JGI311197F-ECKNKEVS AA IQ AQE LG V FPPKP--S-- -- -T VTA S LS G S- - --- - --
StGE2_JGI230838F-ECRRAEIN KILQQYELGE YPGPP--D-- ---SVEAS LS G N -- - -- - - -
MGG_03128_MagorW-TCRQAEMS K AL QQYVLGD YP PP P-- D- - ---SVTA TST AT - -- - - -- -
A0A090CBG6_PodaWYQCRQPEIL QFLQEYQFG Y YPDPTQ-E-- ---KVEA T R S GT- - -- - - --
MYCTH_96309_MycWYRCRQPEII QLLQEYQYGY YPDPSE-E-- ---KVE ATRS GN - -- - - -- -
CBX90574_Lepma WVQCRQPEIL KLLQEYQYGY YPDHSQ-E-- ---TVSA T R S G N- - -- - - --
OBZ79634_Grifr WA-CRREEVL TL VQQ YF YG Y YPDHSK EE -- ---RVHAS R N G T -- - - -- - -
LfGE1_JGI384728WYQCRQPEIM KLLQEYQYGY YPDHSK-E-- ---TVTA T RS GT --- - --- -
KDQ18272_Botbo W-ACRKAELF KL LQ EY MY GY YPDHSQ-E-- - -- TVTA T R N G N-- - --- --
ScGE2_JGI251746W-ACRQQEIK QLVQHYFYGY LPDTSDEANP PLQTVTA KL S S G W- - - -- - -
CAB55348_Rumfl W-WKRQSEIS CMYEY YM YGK WI DG SD D- -- ---ETTY S IS GN - -- - - -- -
MZ0003_CDW92038WNDKRRDEVQ QLFE AY MYGK VPDGET---- ---ELIF T D A K GE R A LG G AA
Consistency 7048965885 57684775*4 4944700400 0005876 74 7 5 3 000 0 00 0 0

. . . . . . . . . 160 . . . . . . . . . 170 . . . . . . . . . 180 . . . . . . . . . 190 . . . . . . . . . 200
PcGE1_JGI300727STGTLSITVT DNG-KSIS FA PTISIPSGTP PAN GW PLV I A F E -- G -- - - -



ScGE1_XP_003026SGNSLSVQVS YGG-KSITFN NSITYPSGTA PAEGWPVI I A Y E- - F-- - --
PcGE2_JGI6482 TTGNLTVTAG FP G- KT ITFS SPITFPTGTA P FGGWPL VI A YG - -G- -- --
CuGE_AIY68500 NTGTLAITAG LSN SQ TIKFS PTISYPSGTP PANGWPL IIA YE - - G- - -- -
WcGE1_JGI23632 GTGTLTVTAG LSSDN TISFS EP IT YP SGTA PAAGWPLVI A Y D- - V -- - - -
AaGE1_JGI107826--NTLSITVS DQ G- RS IS FS VSISGGSG-- --SKSPA II A Y G - -A - -- - -
Cip2_AAP57749 --NTLTINCG EAG-KSISFT VTITYPSSGT --APYPA I IG YG - - G- --- -
JGI40592_Oidma --STLTINCG D SG -K SMS FT AAITYPSSGT --A PY PAI I A F D -- G --- - -
LfGE3_JGI349146--NALKITVS EGS-KSMSFS VN IKLPSSGA --APYPA II A Y G- - S- - - --
CCA74892_Serin --NTLTINVS EAG-KSISFS ISISYPSSGT --APYPAI I A Y G -- A - -- - -
XP_011114526_Da--NKLTINVS N GG -TSISFA VT IT APS GG R --SPYPA IIG YG - -G - - -- -
PaGE1_XP_001903--STLSISVS EGG-KSISF T VSINNRPSGA --GPHPA I I N FGT F G- - - --
EGX47404_Artol --NTLTINVS DQ G-KSISFS VTVTAPSGGR --APYPAI I G YD -- G- -- - -
KDQ19074_Botbo NTGTLTVTAG - DNGKSVN WA NSISYPTGTA PAG GW PL L IA YG - -G - - -- -
KDQ11090_Botbo NSGSLTVTAS -QNGKSVNWA NSISYPSGT P PAGGWPL L I A L G- - G -- - --
PcGCE_JGI247750LTGNLTVTAG -F PGN TT TF S SPVTFP NG TV PTEGWPLL I A Y S -- G - -- - -
JGI392659_CerunTTANLTITAG LSADNEITFT PTISYPSGNA PKGGWPL II G Y G -- G - -- - -
ANB15160_Sugli ---TLIITAE -VNGRSITYN ATIVYPSAG- -RAPYPA M IA YS - - G- --- -
XP_007585921_Ne---TLTITAS - EG GKS IS FS VSISYPSSG- - TA PY PAI I A Y G-- Y --- --
NcGE_NCU09445 ---TLTVRIT -VGSQTVSF S ASIKKPSSG- -SGPFPA II G I G - -G - -- - -
JGI7888_Podan ---NIQVRVT -VGSKSITF S A GI RKP -S G- -SGPFPA I IG VG - - G- - -- -
XP_003844265_Le---SLSITST -EGGKS VS FS VSIKKP-SG- -AGPFPAI I A Y G- - A -- - --
XP_018385058_Al---SLSITST -EGGKSVTFS VSIKKP-SG- -TGPFPA II A Y G - -A - -- --
SNOG_09306_Parn---SLAITST -EGGK SV SF S VTIKKP-SG- -A GP FPA IIA YG - - A- - ---
Rhyru1_111612 ---SISVSVS -DGGKSISFT ASVR APS GG - -SAPYPA VI A F G - -G - -- - -
XP_008084971_Gl---ILTVTVT -NNKKSIAFN ATITYPEKG- -KAPYPA I IT LG - -Y- - ---
XP_008087696_Gl---SISVKVT - NA GK SI SFS ATVKMPSGV- -T GAAP AI I A Y G --G -- - - -
Rhyru1_116370 ---SLKITVE -DNG KSTSFS VSIKYPSSG- -SGPFPAII G Y G - -G - - -- -
XP_018132613_Ps---TLTINVS -EGG KSISFT A SI TY PSSG- -TAPYPA I IA I G- - G- - - --
JGI99197_Aspfu ---HQCR--- --- -K HHLLH SNHHLPLLR- -RRPYPAM I A Y G -- G -- - - -
Pc13g07350_Penr---KLSITAS -NAGKTISFT ATITYPSSG- -AGPYPA MI A Y G- -G -- -- -
LfGE2_JGI311197---TLSISST -E GG KT VSF T VSIKTPS--G - NGP FPA I IA Y G- - A-- - --
StGE2_JGI230838---SITVRVT -VGSKSISFS ASIRKPS--G -AGPFPAI IG IG - - G- - -- -
MGG_03128_Magor---GLNIQIK - VG SN TRAIS VG IT KP TNP G -TSGGPAI I G I G -- G -- - - -
A0A090CBG6_Poda---TLQITVT GPQNKRGSFR ATIQLPSGAS SSRPAPV VI N I G GMQ - -- - -
MYCTH_96309_Myc---TLNIVVT A- GGKQGSFR ATISLPSGAS ASNPAPV V IN IG G M Q- - - --
CBX90574_Lepma ---TLTITIA A-GGKTAS IA ATLTLPSGS- --G PF PVI I S I G GM D -- - - -
OBZ79634_Grifr ---TLNISVS V -GNRTGTFN AT LTFPN GT T RFRPVPV MIN T G G VN - -- - -
LfGE1_JGI384728---KLDVSIA T-GGKTA TI S ATVNLP-S G- -TGPFPV V IA IGG I D- - - --
KDQ18272_Botbo ---TLSISVS A-GGKTGTFS ATITLPTTG- -QAPYPVV I T PG SV D-- - - -
ScGE2_JGI251746QGQTLAITIA SG S- KS ASF N ATLTLPSGAS A DAP VP AII T L G G FG - --- -
CAB55348_Rumfl -SMTINVKRK STG-KTASFK A VI NLPKNVR HEGGAPVI LG MH K G I- - -- -
MZ0003_CDW92038IRKQVKISFG E KE -D APA MD LL IY LPADA - -KVRVPVF L G L N FH G NH T I H
Consistency 0016859555 1262775786 5695495541 03565*6 89 6 5 7 0 05 0 00 0 0

. . . . . . . . . 210 . . . . . . . . . 220 . . . . . . . . . 230 . . . . . . . . . 240 . . . . . . . . . 250
PcGE1_JGI300727---------- -------- -- ---------- --- -- --- GS I P IP A GI A K L
ScGE1_XP_003026---------- - --------- -- --- -- -- - ------- -PS L P I PS N VA T L
PcGE2_JGI6482 ---------- ------- -- - ---------- ------- - VS IPI P DG I A VL
CuGE_AIY68500 ---------- - -- -- --- -- --------- - ------- - GS IP I PA G V AT L
WcGE1_JGI23632 ---------- ---------- ---------- ------- - L S I PV PDG I AVM
AaGE1_JGI107826---------- -- --- -- -- - ---------- -- -- -- -- P S I P VPN G VAT I
Cip2_AAP57749 ---------- ---------- ---------- -------- GS LP A PA G V AM I
JGI40592_Oidma ---------- ---- -- -- -- ----- -- -- - -------- G S L PA P A SV A MI
LfGE3_JGI349146---------- ------- --- ---------- ------- -A S L P IP N TVA T I
CCA74892_Serin ---------- ------- --- ---------- -- ----- - MS IP T PA GV AV I
XP_011114526_Da---------- ---- -- -- -- ---------- - -- ---- - GS I PV P A GV ALI
PaGE1_XP_001903---------- -- -- -- --- - ---------- - --- -- - -A S L P V PA G VAT I
EGX47404_Artol ---------- ---------- ---------- -------- GS IP I P AG V AK I
KDQ19074_Botbo ---------- - -- ------- -- -- -- --- - -------- G S I PV P A GI A T L
KDQ11090_Botbo ---------- ---------- ---------- ------- -G S I P VPA G IA T L
PcGCE_JGI247750---------- -- -------- ---------- ------- - LS IP I P DG I AV L
JGI392659_Cerun---------- -------- -- ---------- --- -- --- P S I P IP D GV A V M
ANB15160_Sugli ---------- ---------- -- --- -- -- - ------- -IS I P Q PD N IA F I
XP_007585921_Ne---------- ----- -- -- - -------- -- ------- -PS IP I PAG V ATI
NcGE_NCU09445 ---------- - -- -- ----- ---------- ------ -- I S I P IPS TV A T I
JGI7888_Podan ---------- ---- ------ ---------- ------ --A S I P I PS N VA T I
XP_003844265_Le---------- -- -- ------ - -- -- ----- ------- - AS I PV P AN V A TI
XP_018385058_Al---------- - -- -- ----- ---------- -------- A S L P VP S NV A T I
SNOG_09306_Parn---------- ---------- ---------- ------- -A S I PV PA TV AT I
Rhyru1_111612 ---------- -- -- --- -- - ---------- -- -- --- - SS L PI P AGV A TI
XP_008084971_Gl---------- ---------- - --------- -------- PN I P KL D GV A F I
XP_008087696_Gl---------- - -- --- -- -- ------- -- - ------- - AS LP I PA G V AT I
Rhyru1_116370 ---------- - --- -- -- -- ----- -- -- - ------- - G S I PI P A NV A SI
XP_018132613_Ps---------- ---------- ---------- ------- -L S I PTP A GVA V I
JGI99197_Aspfu ---------- - -- -- -- --- ---------- -- ----- - LS IPL P PG V AA I



Pc13g07350_Penr---------- -- -- --- -- - ---------- -- -- -- -- LS I PL P PGV A TI
LfGE2_JGI311197---------- ---------- - --------- -------- A S I P VP A GV A T I
StGE2_JGI230838---------- - -- --- -- -- ------- -- - ------- -A S IP I PS N V AT I
MGG_03128_Magor---------- ---------- ---------- ------- - I S I PV PAG I GRI
A0A090CBG6_Poda---------- ----- -- -- - ---------- -- -- -- -- N Q P Y LQA G IAV A
MYCTH_96309_Myc---------- ------ ---- ---------- - -------N Q PY L SA G I AV A
CBX90574_Lepma ---------- ------ ---- --- -- -- -- - -------- V K S YT N AG I A VA
OBZ79634_Grifr ---------- ----- -- -- - ---------- -------- E T V FL G S GVA L A
LfGE1_JGI384728---------- --------- - ---------- ---- -- - -N N S Y L KA G IA V V
KDQ18272_Botbo ---------- ---------- - -- --- -- -- ------- - NN AF L S QG V AL V
ScGE2_JGI251746---------- -------- -- ---------- -------- - - - PS A T GA A A V
CAB55348_Rumfl ---------- ---------- ---------- ------- SE S T AT SN G YA V I
MZ0003_CDW92038KDKEIWLTES WVRTN KK FG I TKNKANELSR GV AA GRW Q IE KA I A KG Y G VA
Consistency 0000000000 0000000000 0000000000 00000000 3 7 6 7 67 5 78 9 5 7

. . . . . . . . . 260 . . . . . . . . . 270 . . . . . . . . . 280 . . . . . . . . . 290 . . . . . . . . . 300
PcGE1_JGI300727TYSNSDMAQQ TDTSS----- ---------- RGKGLFY NL Y G S G -- - -A T A
ScGE1_XP_003026SFQNSAMGKQ DS TSS -- -- - ------ -- -- RGQGLFY D LY GS S - -- - SN A
PcGE2_JGI6482 TYDNSAMAEQ NDQSS----- ---------- RGVGLFFD V Y G A N- --- A TA
CuGE_AIY68500 TYSNSDMAQQ NSASS- -- -- ---------- R GQ GLFY QL Y G S T --- -H SA
WcGE1_JGI23632 VYNNDDIAQE NDLSS -- -- - ---------- RG VGLFY DLY GT D - -- - A TA
AaGE1_JGI107826RFNNDDIAAQ QSGSS----- -- -- -- -- -- RGQGKFYNL Y G S G- - -- H S A
Cip2_AAP57749 NFNNDNIAAQ VNTG S- -- -- ---------- RGQGKFY DL Y G S S -- - -H S A
JGI40592_Oidma NFNCDDMAAQ VSTSS----- ---------- RGQGKFY D LY G SG - -- -A SA
LfGE3_JGI349146TYQNFEMAAD N G- -- -- --- ---------- RGKGKFY E F Y G SN --- - H NA
CCA74892_Serin TFNNDDIAAQ QNSGS -- -- - ---------- RG SG KF YT L Y G S N- - - -H S A
XP_011114526_DaNFNNDEIAAQ TNTGS----- ---------- RGQGKFY T LY GS G -- - - HS A
PaGE1_XP_001903NFNNDDIAQQ QG GS S- -- -- --- -- -- -- - RGRGKFY D L Y G SS - -- - H SA
EGX47404_Artol SFSIADIAAQ TNTGS----- ---------- RGQGKFYN L Y G SG- - --H S A
KDQ19074_Botbo NYNNDNIGQQ N SG SS ----- ---------- RGVGLFY N LY GSS -- -- AT A
KDQ11090_Botbo NYNNDNIAQQ SSTSS----- ---------- RGTGLFY N L Y G NT - - -- A TA
PcGCE_JGI247750TYDNSAIGEQ ND QT S----- - -- -- ----- RGVGQFF DV Y G H N- - - -A T A
JGI392659_CerunFYDNSGMAQQ N DL SS----- ---------- R GVGLFYD LY GR N -- - - AS S
ANB15160_Sugli VFDNSNFAQQ NAMYSA SG IA YGG GD AF TT T RGQGQFYD L F G AA - -- - H PS
XP_007585921_NeTFNNDDIAAQ TNTGS -- -- - ---------- RGQGKFYT L Y G S G- - - -H G A
NcGE_NCU09445 TFPNDDFAQQ SGTSS----- ---------- RGRGKFY T LF GS S -- -- HS A
JGI7888_Podan TFGNDAFGAQ SG MG S- -- -- ---------- R GR GQFY D LF G SS - - -- H SA
XP_003844265_LeTFNNDEIGQQ QGGNS----- - -- -- ----- RGKGKFF DLY G S S- - - -H S A
XP_018385058_AlTFNNDEIGQQ Q GG SS -- --- -- -- ------ RGKGKFF D LY GS S -- - - HS A
SNOG_09306_ParnTFNNDDIGQQ SGGSS----- ---------- RGKGKFY D L Y GSS - - -- H SA
Rhyru1_111612 TFNNDQMGAQ SGGSS----- ---------- RGKGKFY DL Y G SG -- --H S A
XP_008084971_GlNFPNDQIAGQ IG ASY -- -- - ---------- RG QG LFY E LY GKN - --- A SA
XP_008087696_GlTFNNDGVAQQ TNSGS----- ---------- RGKGLFYD L Y G S G- - -- H S A
Rhyru1_116370 SYSNFDIGAD NG -- -- -- -- ----- -- -- - RGKGKFY DI Y G K D -- - -H S A
XP_018132613_PsNFGNDDIAAQ NSGSS----- ---------- RGQGKFY T IY GA G --- - HSA
JGI99197_Aspfu TFDNSQIAQQ NDQSS -- --- ---------- RG QGLF YT L Y G A N-- -- HS A
Pc13g07350_PenrTFDNSQIAQQ NDQS S- -- -- ---------- R GKGLFYTL Y G A D -- - - HP A
LfGE2_JGI311197TFNNDNIGAQ QGQSS----- - -- -- ----- RGQGKFFD LY G SG - -- - H SA
StGE2_JGI230838TFNNDEFGAQ MGSGS----- ---------- RGQGKF Y DL F G R D -- - -H S A
MGG_03128_MagorNFGNDACASQ AG SQ S----- - -- -- --- -- HGTGWFF D LH G RS - -- - H SA
A0A090CBG6_PodaQFDYTTVAPD SNSK------ ---------- --TGVFWS I Y N -G- - -- R D I
MYCTH_96309_MycQFDYTTVSPD S NAK------ ---------- --TGAFW SI Y N -G -- - - RD I
CBX90574_Lepma AFDYTKVAAD SN SK--- -- - ---------- -- SG SFW T LY N -G - -- - K DI
OBZ79634_Grifr TFDVDSVAAD STTP------ - --------- --GGAFWD L Y S - G- - -- E D I
LfGE1_JGI384728TFDYGKVAAD S NS K-- -- -- ------- -- - --TGSFW TL Y N- G -- - - KD I
KDQ18272_Botbo SFSVTAVAAD SASK------ ---------- --TGAFW S V Y N -G ---- R N I
ScGE2_JGI251746SFDAASVAYD G P-- -- -- -- ----- -- -- - LKTGAFW DL Y E - - -- - -G D I
CAB55348_Rumfl TYDSDGMFSA PGTAQ----- -------DNN QHKGAFY D LY PY G RNW D EQT
MZ0003_CDW92038TIYCGDIDPD FNFPS -- --- ---------N GI QAYY YK K D Q T IP- EK GQ W
Consistency 6856547757 4544 50 00 00 0000000000 6 65949768 8 7 4 5 00 0 0 56 7

. . . . . . . . . 310 . . . . . . . . . 320 . . . . . . . . . 330 . . . . . . . . . 340 . . . . . . . . . 350
PcGE1_JGI300727SAMTAWAWGV SRI ID AL EKT P--SAQINTQ RIAVTGCS R D G K GA L MA G A L
ScGE1_XP_003026SAMTAWAWGV SRIIDAIEST P--DAKLNPA AVGVTGC SR N G K G AL MA GA L
PcGE2_JGI6482 SSMTAWVWGL SR II DS LEV T P--AAHINTA K IAV TGC S RN G K GA L MA G A F
CuGE_AIY68500 SAMTAWVWGV SRIIDALEMT P--TAQINTQ RIGVTGC SR D G K G AL M AG A F
WcGE1_JGI23632 SAMTAWVWGV SR II DALETT P--AANINTA KIAV TGC S RD GK G A LM A G AF
AaGE1_JGI107826GAMTAWAWGV ARIIDALEKT P--AAGIDPT RVGVT GCS RN G K GA M VA G A L
Cip2_AAP57749 GAMTAWAWGV S RVIDALELV P- -GA RI DT T KIGVTGC SRN G K G AM V A GA F
JGI40592_Oidma GAMTAWAWGV SRVIDAL EI T S--SAKIDTT RIGVTGC S RN GKG A MV A G AF
LfGE3_JGI349146GGMIAAAWGV DRIIDALEMT P--AAKIDPK RVGVTGCS R N GK GS M IA G A F
CCA74892_Serin GALIAWAWGV SRIIDA IE TT T--NVRINPA K IG VT GC SR N G K G AI V A GA F
XP_011114526_DaGALTAWAWGV SRIIDALEIT P--AAGV NPA RVG VT GC SR N G K G AIV A GAL
PaGE1_XP_001903GALTAWAWGV SRIVDALEL T Q-AQTGIDPT RLGV TGC SR N G KG A IV A G AL
EGX47404_Artol GALTAWAWGV SRIIDAIEI T P --A TN IN P

A

KIGVTGCSR N G K GA F VA G A L

CE15 consensus:  G-C-S-R-x-G



KDQ19074_Botbo SAMTAWTWGV SR II DAL ET T P--AAGIDLS KI AI TG CS RN G KG A LMA G AF
KDQ11090_Botbo SAMSAWTWGV SRIIDALETT P --AASINTE RIAVTGCS R N G K GA L MI G A F
PcGCE_JGI247750SAMSAWVWGV S RI IDV LE VT P--AAHV NT A KIAVTGC SR D GK G AL M A GA F
JGI392659_CerunSSMTAWVWGV SRIIDVLERT P--AAQINVK KIGVTGC S R N G KG ALM A GAF
ANB15160_Sugli SAMMAWAWGA SRIVD VL EQ L P--QAKINPK RI GI TG CS R D G K GAL V AGA Y
XP_007585921_NeGAMTAWAWGV SRIIDA VAST A-D-ARIDAA R IGVTGCSR N GK G AF V A GA L
NcGE_NCU09445 GALIAWAWGV DRLVDA LEQV Q-S TS GI DP K RLGVTGCS R N G KG A FV A G AL
JGI7888_Podan GSLTAWAWGI DRLID AL EK T P-A-AGIDTT RLGVTGCS R N G KG A F VAG A F
XP_003844265_LeGALTAWAWGV DRIIDALEI T P--AAGIDPK FVGV TG C SR N G K G AF V AA A L
XP_018385058_AlGALTAWAWGV DRIMDALEAT P -- GAG ID PK RVGVTGC S RN GK G A FV A AA L
SNOG_09306_ParnGATTAWAWGV DRIMDALE LT A-SSTGIDPK RVGVTGCS R N G KG A F IA A A L
Rhyru1_111612 GAMAAWAWGV SRIMDVLEAD G--GKIIDPK RIGVTGC SR N G KG AF V AG A F
XP_008084971_GlGSLTAWAWGV SRLID AL EE T R--GTKINVE FI GV TGC S RN GK G A FV V G AL
XP_008087696_GlGATTAWAWGV SRILDVIEAD T--TKKIDVT RIGVTGCS R N G K GA L IA G A L
Rhyru1_116370 GAMIAWAWGV GR II DA LE KT P--EA KI DP K RVGVTGC SR N G K G AM V AG A F
XP_018132613_PsGATTAWAWGV SRLIDVLETQ A-TAARINVK KLGVSGC SR N GK G AF I V GA L
JGI99197_Aspfu GALMAWAWAT SLIIDRLEAT P-A-ARINTS RIGVTGC S R N G KG ALV A GAF
Pc13g07350_PenrGAMMAWAWAT SLIID RL EA T P-A-ARINTA RI GV TG CS R N G K GAL V AGA F
LfGE2_JGI311197GALTAWAWGV DRVMDA LEAT S--ATKIDPK R VGVTGCS RN GK G AF V A AA L
StGE2_JGI230838GSLTAWAWGV DRLIDG LEQV GAQ AS GI DT K RLGVTGCS R N G KG A FI T G AL
MGG_03128_MagorGATTAWAWCV GRIID AL EQ L GPAVTGINTA RLGVSGCS R N G K GA F I VG A L
A0A090CBG6_PodaGVLTAWAWGF HRTLDAIQLT ---VPEIDPY RVGVTGC S RL GK A AL VA GL F
MYCTH_96309_MycGVLTAWAWGF HR TL DA IN LT ---VPEIDAA R VG VTGC S RL G KA A L AA G LF
CBX90574_Lepma GVLTAWAWGF HRVLDGIELK - -- VP EIDAT KSGVTGC S RL GKA AL A A GL F
OBZ79634_Grifr GVLTAWAWGY HRIMDAIIDK ---VPEIDPQ RFGVTGC S R W G KA A LA A G IF
LfGE1_JGI384728GVLTAWAWGF HR VLDGIELK - -- VPEIDAK KSGVTGCS R L G K AA L A AG L F
KDQ18272_Botbo GVLTAWAWGY H RV LDAII LR ---VPEIDT S RVGVTGC S RY GK G AL A A GL F
ScGE2_JGI251746GVLAAWGWGF SKIIDALEAA ---VPEVDIE RIAVSGC S R Y G KA AL AA GFF
CAB55348_Rumfl GDLMAWSWGI SR IL DAL YN G AAKELNINPD SS IV TG VSR Y G K AAS V CG A F
MZ0003_CDW92038GTIAAWAFGL SCAMDYFETD ----TDIDHK KVAVLGHS RL GK T SL W A GA I
Consistency 7777*98997 6 888 *7 88 46 30035 49 75 5 77799*9 * * 6 * *8 9 6 68 9 87

. . . . . . . . . 360 . . . . . . . . . 370 . . . . . . . . . 380 . . . . . . . . . 390 . . . . . . . . . 400
PcGE1_JGI300727EPRIALTIPQ ESGSGG DT CW RLS KA ES DQ G HQVQTATE I - - -- - -- - - --
ScGE1_XP_003026EPRVALTLPQ ESGSG GD AC W RLSRYEEQQG SQVQTATE I - - - -- - - -- - -
PcGE2_JGI6482 EERIALTIPQ ESGSGGDTCW RLSKFEQDSG DVVQQAT E I- -- - -- -- -- -
CuGE_AIY68500 EERIALTIPQ ES GS GG DA CW RLSKYEIDNG N QV QDAV E I- - -- - - -- - --
WcGE1_JGI23632 EPRVALTIPQ ESGSGGDTCW R LS KY EQDSG DVVQQAT EI- - - -- - - -- - -
AaGE1_JGI107826EPRIALTIPQ E SG SG GS ACW RI SN WQGQQG QNVQTPA Q I- -- - -- - - -- -
Cip2_AAP57749 EKRIVLTLPQ ESGAGGSACW RISDYLKSQG ANIQTAS E I - --- - - -- - --
JGI40592_Oidma DNRIVLTLPQ ESGAGGSACW RISDYLKSQG ANIQTAG EI - - -- -- --- - -
LfGE3_JGI349146VDRIALALPQ EG GQS AA GC W RIADEIQKNG TK VE TAH Q I- --- - --- - --
CCA74892_Serin DTRVALTIPQ ESGSGGSACW RLSDAQKSSG QNVQTASQ I - - - -- - -- - - -
XP_011114526_DaDDRIALTIPQ ES GS GG SA CW RLSDY QK SQ G QNVQTAS QI - - - - -- - -- - -
PaGE1_XP_001903EPRIALTLPQ ESGAGGSGCW RIATWQKNNG QNVQDST Q I- -- - --- - ---
EGX47404_Artol DDRIALTLPQ ESGSG GS ACW RLSDYQKSQG QN VQTA SQ I - - - --- -- -- -
KDQ19074_Botbo ETRIALTIPQ ESGS GG DA CW RLSKFEESSG S KVQTATEI - - - - -- - - -- -
KDQ11090_Botbo ETRIALTIPQ ESGSGGDACW R LS KF EESSG SKVQTATQ I- - -- - -- - - --
PcGCE_JGI247750EERIALTIPQ ESGSGGDTCW RLSKFEQDSG DVVQQA T EI - - - - -- - -- - -
JGI392659_CerunEERIALTIPQ ES GS GGDTCW R LS KF EQD NG SVVQEAV E I- - -- - -- - - --
ANB15160_Sugli DDRFVLTIPQ ESGSGGAACW RLSQYNLTHN DVVQTATE I - - --- - -- - - -
XP_007585921_NeDDRVALTIPQ E SGAGGAACW RISDQQKAAG KNVQTAS QI - - -- -- - - -- -
NcGE_NCU09445 VDRIALTIPQ ES GAGGA AC W RISDSEKSAG KN IQ TAS Q I- - -- - -- - - --
JGI7888_Podan VKRIALTIPQ ESGAGGAACW R ISDQQKSSG ANIQTASQ I - - - -- - -- - - -
XP_003844265_LeVKRIALGLPQ E SG AGG AA CW RISDSEK AK G KNIQTSS QI - -- - -- - - -- -
XP_018385058_AlVDRIALGLPQ ESGSGGAACW RISDSEKAKG KNIQTSS Q I - - -- ---- - - -
SNOG_09306_ParnVDRIALGLPQ E SGS GG AA CW RISDS EK AK G KNIQTSS QI - - - - -- - -- - -
Rhyru1_111612 EPRIALTLPQ ESGSGGAACW RISDSQKSAG KNIQTAS Q I- -- - --- - ---
XP_008084971_GlDDRIGLTIPQ ESGTG GS GCW RVADATKAAG TN IQTA AQ I - - - --- -- -- -
XP_008087696_GlDDRIALTLPQ ESGS GG AA CW RISDLEEAAG K KIQTAHEI - - - - -- - - -- -
Rhyru1_116370 EERVALSIPQ EGGQGSAGCW R IA DE IQ KNG TKVETAHQ I- - -- - -- - - --
XP_018132613_PsEPRIALTIPQ ESG SG GA ACW RISDSVFAAG GNIQTAHE I - - - -- - -- - - -
JGI99197_Aspfu DSRIALTVPQ ESGTGGSGCW RLAAASEGAP QNVQTAG EI - - - - -- -- -- -
Pc13g07350_PenrDSRIALTVPQ ES GT GG SGC W RLAAASEGAP Q DVQ TAG EI- -- --- - - -- -
LfGE2_JGI311197VGRIALGLPQ ES GS GG AA CW RVSDSEKAKG K NI QTAS Q I - - -- - - -- - --
StGE2_JGI230838VDRIALTIPQ ESGAGGAACW RISDQQKAAG ANIQTAA QI - - - -- - - -- - -
MGG_03128_MagorEKRIALTIPQ E SG SG GA ACW RI SD SE KA KG KNIQTAS Q I- -- - -- - - -- -
A0A090CBG6_PodaDKRITVTMPM SSGVQGLGPY RYFTLSG-QG ENLENSK Q G - --- - --- - --
MYCTH_96309_MycDKRITLTMPM SS GV QGAGPY RYYDMSG-QG ENLENSK QG - -- -- - - -- - -
CBX90574_Lepma DKRIAVTMPM C SGVQGAGPY RYSLSGQ--G ENLEN AK S G- -- - - -- - -- -
OBZ79634_Grifr DERVALSIPM S SGLEGIGPW RF FF EEDGA N EMIQNIFG Y - - -- - - -- - --
LfGE1_JGI384728DARIAVTMPM CS GVQGAGP Y RYSLSGQGEN LENSKSGA -- -- - - -- - -- -
KDQ18272_Botbo DERITLTLAM S PGLEGVG PW RF FYE SG GA N EKIENIWG Y - - -- - - -- - --
ScGE2_JGI251746DERVTLTVPM SSGLMGM AP F RFQYEENGAN EQLSDMD -- - - - -- - - -- - -
CAB55348_Rumfl DTRIKMCAPS CSGAGGLALY RYSSVGKTYD FSSKGGS S SY TY K E NE P LG S

CE15 consensus:  G-C-S-R-x-G

catalytic res:   E



MZ0003_CDW92038DTRFALTISN CSGCGGAALS RRRFGE---- -TVRRINT S- -- - - -- - -- -
Consistency 64*9797898 7 9*6 79 56 68 *6744 55 44 7 4588674 6 6 0 0 00 0 0 00 0 00

. . . . . . . . . 410 . . . . . . . . . 420 . . . . . . . . . 430 . . . . . . . . . 440 . . . . . . . . . 450
PcGE1_JGI300727---VTENVWF STNFN NY VNN LNVLPYDHHM LM ALVA- - PR -AL V SFE NT D
ScGE1_XP_003026---VGENCWF SAGFDQ YV NN LDSLPYDHHL L AALVA-- PR - GL I S YA N TD
PcGE2_JGI6482 ---VQENVWF STNFDNYVFN I SL LP YD HHE LAALVA- -PR - P L IS Y EN T D
CuGE_AIY68500 ---VGENVWF STN FN NY VQ K LPTVPEDHHL LAAMVA- - PR -A M I SF E NT D
WcGE1_JGI23632 ---VTENVWF STNFDNYVNN LSVLPYDHHE LAAMVA -- P R - PLL SY E NT E
AaGE1_JGI107826---ITENVWL GPVFNN HA NN VNALPFDHHQ L AG LI A-- P R - AL Y V IE N S D
Cip2_AAP57749 ---IGEDPWF STTFNSYVNQ VPVLPFD HH S LAALIA- -PR - G L FV I DN N I
JGI40592_Oidma ---IGEDPWF SSNFN NY VN Q VPILPF DH HS LAALIA- - PR -G L F VI D NN I
LfGE3_JGI349146---VNGDSWF STDFSKYVDT VPTLPWDNHM LHALYAYP P R -G LL IIE N T A
CCA74892_Serin ---ITENVWF SK SF DP FV TS VTRLPFDHHL L AG MVA- -P R -G L LV I EN T S
XP_011114526_Da---ITENVWF STNFNANVNQ VNRLPFDHHS LAGLVA- - PR -G L Y VI E N TS
PaGE1_XP_001903---VQENVWF S PN FN SYVNN VN QL PF DH HL LAGLIA-- P R - A LY V ME N V D
EGX47404_Artol ---ITENVWF STAFNANVNQ VNRLPFDHHS LAALVA--P R - G LY V I EN T S
KDQ19074_Botbo ---VGENVWF STNFNN YV NT LGKLPFDHHS LMAMVA- -P R -G L IS F ENT D
KDQ11090_Botbo ---VTENVWF SSGFNS YVNQ LSKLPYDHHS L VALVA- - P R - GLV SF EN TD
PcGCE_JGI247750---VQENVWF STNFD NF VF N ISVLPYDHHS LA GL IA-- P R - P MI S Y EN T D
JGI392659_Cerun---VQEDVWF STNFENFVHN IS VL PY DHHF LAGMVA- - PR -P M IS F E NT D
ANB15160_Sugli ---VQENVWF ST SF ER YA NY TDQLPLDHHI LAGLVA- - P R - GL A I FE N IG
XP_007585921_Ne---VTENVWF SKAFEQYTSR VPSLPEDHHM LAALVA-- P R - G LL V I EN D-
NcGE_NCU09445 ---VTENVWF S PA FN AYT RQ TTNIPADHHM LAA LT V- - PR -G L IAF E ND-
JGI7888_Podan ---IGEQPWF SKNFDAHVRS ITNIPQDHHF LA AM IV- - PR -GL A VF E NN -
XP_003844265_Le---VGENVWF STRFNAFSTK ASTTSTDHHQ LAGMVA-- P R - GL L V IE N E-
XP_018385058_Al---VGENVWF ST RF NS FSTK SNT LA TD HHQ LAGMVA- -P R - G L LV I EN E -
SNOG_09306_Parn---VTENVWF STRFNAFSTK ANTLATDHHQ LAGMVA- - PR -G L LVI E NE -
Rhyru1_111612 ---VGENVWF S PN FN SFSTK TNTLATDHHE LAALVA -- P R - GL FV IE N D -
XP_008084971_Gl---ITENTWL SQ RFDPWTTK VSSLPIDHHL LAGLVA --P R - G L LV I DN D -
XP_008087696_Gl---IGENVWY SK RFDPFATK T ST LAVDHHM LPALIA- - PR -G L L VI E NN -
Rhyru1_116370 ---VNGDTWY S TT FP KYV DT VPTIPFDNH L LHALYAYP A R - G LL I IE N T A
XP_018132613_Ps---VGENVWF SPNFNAYVNT IPT MP FD HHM LAGLVA- -PR - G L FV I EN N I
JGI99197_Aspfu ---VQENVWF STA FN AY AN D EDRLPFDHHM LAGLIA- - PR -G L L SI D NA G
Pc13g07350_Penr---VQENVWF SAAFNTYAND VDRPPFDHHM LAGLIA -- P R - GL V S ID NA G
LfGE2_JGI311197---VGENVWF SK NF NA FST K ANTLATDHHQ L AGM VA --P R - G L LV I ENE -
StGE2_JGI230838---ITENPWF SRNFDPHVNS I TS VPQDHHL LAALIV-- PR -G L A VF E NN -
MGG_03128_Magor---VTENAWF S PR FN SFT SR TT TI PADHH F LAAMVA-- P R - G LF V IE N D -
A0A090CBG6_Poda---A--GWWS NSKLGSFMNH HENLPFDAHT IAAAIA- -P R - A L II D QG T G
MYCTH_96309_Myc---A--GWWT NS KLGTFVNH AQNLPYDAHT IVAA IA- - PR -A V I ID Q G TG
CBX90574_Lepma ---A--GWWT SSG IS QF VG K STQLPYDAHT IV AA IA -- P R - A VIL S QNS G
OBZ79634_Grifr ---A--PYWS TSRLGQFVPN VTNLPFDAHL HAALVA-- PR -A I VW D E GE I
LfGE1_JGI384728------GWWT SSGI SQ FV GK STQ LP YD AH T IVAAIA-- P R - AV I LE Q G AS
KDQ18272_Botbo ---A--PWWV STRIG EF VND ARKLPFDAHS IAAVIA-- P R - A LI W DVG T S
ScGE2_JGI251746---DTSSSWP DDTLV SFRND PARLPVDSNF ITAGVAP R -- -AL IW DE GT T
CAB55348_Rumfl LQASGEQGWF NG RF ME FR -N AEQFPMDQHM L GA LCCD P DR Y LF I I GS C ES
MZ0003_CDW92038-----FPHWF CSRFHQYNDK E DK LP IDQHM LIALCA- -PR - P VL I N SA T E
Consistency 00073664*7 8 54 85 46 655 544884*694 8777890 0 89 06 8 65 4 7 75 2

. . . . . . . . . 460 . . . . . . . . . 470 . . . . . . . . . 480 . . . . . . . . . 490 . . . . . . . . . 500
PcGE1_JGI300727YTWLSPMSAW G-CVNAAHTV FSAL GV -- -- ------ADH H G F AQ V GG H A H
ScGE1_XP_003026YVWLSGMSSF G-CM TA AH AV YEALG V- --- ------P EN H G F E QV G GH S H
PcGE2_JGI6482 FEWLSPLSGF G-CMTAAHTV WEAMGI---- ------P D KH G FV QVG N H SH
CuGE_AIY68500 YLWLSPMSSF G -C MT AA HTV WQGLGI---- -- ---- AD S H G F AQ V GG H A H
WcGE1_JGI23632 YEWLSPLSAY G-CMSAAHTV YEALGI---- ------P DY H G F V QV G N HS H
AaGE1_JGI107826MEWLGWTATY G- CM AAARTQ W EA LG A- --- ------L D NF G FS Q VG G N QH
Cip2_AAP57749 D-WLGPQSCF G-CMTAAHMA WQALGV---- ------SD H M G YSQ I GAH A H
JGI40592_Oidma D-WLGPQSCF G- CMTTARMA Y QA LG V---- ------T N NM GY S Q IG A H AH
LfGE3_JGI349146IDYLGPTSNY H -C AT AGR KV HEALGV---- ------KD Y F G F SQ N SH S D H
CCA74892_Serin MEWLGNMSCF G-CMKAGQTI YQALGV---- ------Q SN M G FS QV GNH N H
XP_011114526_DaMEWLGALSTY G- CM KVG SL I YQALGV---- -- -- --S S NM G YS Q VGN H NH
PaGE1_XP_001903MEWLGKISTY G-CMGIARKQ WEALGA---- ------LD NF G Y SQ V GG N S H
EGX47404_Artol MEWLGALSTY G -CM KA GS LV YQALGV- -- - ------S SN M G Y S QV G H GD H
KDQ19074_Botbo FVWLSPMSSW G-CASAAHTV YKALGV---- ------P Q NH G FA Q IG G HNH
KDQ11090_Botbo FIWLSPMSNW G-CVS AG RTV YRALGV---- -- ---- PQ NH GFA Q VG G H NH
PcGCE_JGI247750FEWLSPLSGF G- CMTAAHPI WEAMGV---- ------ PD N H G F VQ V G NHS H
JGI392659_CerunLVWLSPMSGF G-CMTAAH SV WQALGV---- --- -- -P D NH GF V QV G G HA H
ANB15160_Sugli YPWLGPWSVY G-CMVAARNI YE AVG A- -- - ------TS N F G FS Q D GP H NH
XP_007585921_NeIDWLGPVSTT G-CMKVG RL I YKAAGA---- ------P DA M G F SL V G GH N H
NcGE_NCU09445 IDWLGPVSTT A-CMQAGRLI YKAYGV---- ------S N HM GF SLV G G HG H
JGI7888_Podan IDWLGPVSTT G-CM RA GR QI YKAYGV---- - -- -- -P N N M G FS L I GG H NH
XP_003844265_LeIDWLGPVSTT A-CMKAGRLI YKALGV---- ------P DN M G L TG S G NH N H
XP_018385058_AlIDWLGPVSTT A -C MK AG RLI YKAL GV -- -- -- -- --P DN M G F TG S G NH N H
SNOG_09306_ParnIDWLGPGSTT A-CMKAGRLI Y KAY GV -- -- ------P A NM GF T G SG N HN H
Rhyru1_111612 IDWLGPVSTT G-CM KV GR LI YKAVGA---- ------AD A M G FG L V GG H SH

catalytic res:   H



XP_008084971_GlIDWLGPTSTA V- CM GVG QL V YKALGE---- -- -- -- TD AF G YS D VGA H NH
XP_008087696_GlIDWLGPVSTT G-CMRVGALA Y QALGA---- ------TD S F G F SE V AP H N H
Rhyru1_116370 IDYLGPPSNY M -C AKA GR MV FQSLGI- -- - ------T DY M GF S QN S H SN H
XP_018132613_PsD-WLGPMATT G-CMKTGQMI YKALGV---- ------P D N M G FS ETT P HSH
JGI99197_Aspfu YQWLGPCSSL G-CMG TA RL V WQAMGV---- -- -- -- PD R M G Y SMS T NHP H
Pc13g07350_PenrYQWLGPWSSL G-CMGT ARLI WQAMGV---- - -----PDR M GY S MS T D HP H
LfGE2_JGI311197IDWLGPVSTT A-CMKA GRLI YKA LG V- -- - ------PD N M G FT G SG N H AH
StGE2_JGI230838IDWLGPVSTT G-CMA AG RL I YKAYGV---- ------PN N M G FS L VG G HN H
MGG_03128_MagorIDWLGPVSTT A-CM KA GR AI YQALGV- --- ------GP S M G FS L V GG H QH
A0A090CBG6_PodaDQFVNSKGTA TVIFPAAKVV YDWLGA---- ------G DK I G INV R S GG - H
MYCTH_96309_MycDPFVNSKGTA VVV YP AA KVV YDWLGA---- -- ----G E NI GIS V RG G G- H
CBX90574_Lepma DQFTDSKGTA QITFPAAKVV YKWLGV---- ------GE K L G MS I P SG G -H
OBZ79634_Grifr DYWTNPEGEA SV TF PA AHAV YEW LG A- --- ------G DR V G V A IR P GD - H
LfGE1_JGI384728DQFTDSKGTA TVTFPAAKAV YNWLGV---- ------G P QL GM A IPK G G- H
KDQ18272_Botbo DYWTNPEGES A VT FPAAKAV YNWLGA---- ------ SG Q V G LA TR SG G - H
ScGE2_JGI251746DYWTNPEGTA AV TFPATLA L YEWLGA---- ------ GD N V G I ALR NS G- H
CAB55348_Rumfl EDWVNAPSVW MAY- LG MK HV WDYVGI---- - -- ---SDH L A I N IH K S G- H
MZ0003_CDW92038DKWADPHGEF L-AAQGADAV Y RM LG TG GLD AKKWPEPN KL V KS T IG Y H LR
Consistency 4487664854 507 64 76 547 7667*70000 00000046 5 5 9 6 64 4 65 6 3 9

. . . . . . . . . 510 . . . . . . . . . 520 . . . . . . . . . 530 . . . . . . . . . 540 . . . . . . . . . 550
PcGE1_JGI300727CAWP---DSL TP SL NA FFN R FLLDQ-NV-- D TNV FTT N NQ F -- - --- G GA
ScGE1_XP_003026CQWP---SQL DGSLNAFINK FLLGQ-DV-- STDYFESN NQ F - -- - - -N G V
PcGE2_JGI6482 CDFP---SSL N PT LFAFFDK FL LG K- EA- - NTSIFET NGL F- - -- - - NG T
CuGE_AIY68500 CAWP---SSL TPQLNAFIN R FLLDQ-SA-- TTNVFTTN N Q F --- - -- G K V
WcGE1_JGI23632 CYFP---DTL DDSLYAFFDR FLLDEDDV-- STDYFTT NY Q F -- -- --N G T
AaGE1_JGI107826CSFN--SGKQ SA EL NAF IN K FLLQSGGG-- TT SI LRT E RN H -- - --- G --
Cip2_AAP57749 CAFP---SNQ QSQLTAFVQK F LLGQ-ST-- NTAIFQSD - F S - -- - -- - - -
JGI40592_Oidma CSFP---SNQ Q SQL NA FV QQ FLLGQ-S A- - NTNIFQS D- F T - - -- - - -- -
LfGE3_JGI349146CGFP---KAQ QPELTAFIER FLLAK-DT-- KTDVWKT D -G K -- --- - F--
CCA74892_Serin CSFP---SSQ QTELT AF VQR FLFDQSSA-- NT AIFK TD - G N - --- -- L- -
XP_011114526_DaCAFP---SSQ QSELNA FANR FLLDQ-SV-- A TNIFRTD- G S- - -- - - F- -
PaGE1_XP_001903CSFP--SSQQ GSELNA FIEK FLL KR SG G- - NTNIFRS TQT H - - -- - -S - -
EGX47404_Artol CGFP--AAQQ GSELN SF IN R FLLDQ- SV-- TTNVFRT D -G N- - - -- - F- -
KDQ19074_Botbo CAWP---TSL TPTLNAFFDK FLLGKSVN-- TDYFTTNS V F G- -- - -- P A -
KDQ11090_Botbo CAWP---SSL TP TL NA FF DK FLFGKNVN-- T DF FST N NV F G- - -- - -P A -
PcGCE_JGI247750CEFP---SDL NPTLFAFFDK FLLGKEAN-- TTIFETN E VF N- - - -- - G T-
JGI392659_CerunCAFP---STL N DQ LF SF IDR FL LN EP AN -- TTVFTTND V F N - -- - -- N V -
ANB15160_Sugli CSFP--TDDQ GAELQAFYNK FLLDENVN-- TNVFRTN -- - G - --- - -G Y -
XP_007585921_NeCSFP---SAQ QP EL SAFIDK YLLKGSSS-- TANIEKS N -- Q --- -- - - --
NcGE_NCU09445 CQFP---SSQ QSELTSYI NY FLLKAGTA-- PGA VE RSS -- A -- - - -- - - -
JGI7888_Podan CQFP---SGQ NSELNQYINY FLL KS GT A- - PGSVERS T-- S - - -- - -- - -
XP_003844265_LeCSFP---SNQ QTELT AF IN K FLLGQSSN-- TANIEKG P -- S- - - -- - - --
XP_018385058_AlCQFP---SNQ QADLTAFINK FLLGQSSN-- TANIEK GP - - S- -- - -- - - -
SNOG_09306_ParnCSFP---SNQ GA DL TA FI NK FLLNQ-SA-- E TN IEK G P- - A - - -- - --- -
Rhyru1_111612 CQFP---SSQ QADLTAFFNK FLLGG -TG-- NTDVEKS P -- A- - - -- - - --
XP_008084971_GlCLFP---DSQ K PQ LE AF VKK WL FD KE VD -- TDGVFVTS - - R - -- - -- - - -
XP_008087696_GlCTFP---SSQ QTELTAFINR FLKGDASA-- KTAGVDK S- - D - --- - - QA -
Rhyru1_116370 CGFP---SAQ QP EL TA FINR FLLNQ-TA-- D TNVFKT D- - G- - --- -K F-
XP_018132613_PsCSFP---SSQ QAD LT AFVQK FLFDQ-NT-- NTAVSKS D-- Q- - - -- - -- -
JGI99197_Aspfu CSFP---DQQ REDLFAFINR FL LG M- EV-- NTTVQKNY - - A -- - - -- G I -
Pc13g07350_PenrCSFP---DQQ RG DL FA FIN R FMLGM-EV-- NTTVQKN Y- - A - - -- - -G I -
LfGE2_JGI311197CQFP---SNQ QSDLTAYINK FLLNQDAN-- TANIEKG P -- -- -- -- --- -
StGE2_JGI230838CQFP---SSQ N QD LN SYI NY FLLGQGSP-- SGV EH SDV - - - - -- - --- - -
MGG_03128_MagorCQFP---SAT TANLNSYINR FL LGTGQT-- NNVETSR A- - - - - -- - -- - -
A0A090CBG6_PodaCD-----MSG FN GILPF VQ K I FFNTTTT RN FHSLGTY N -T P- - - ---LA -
MYCTH_96309_MycCD-----LSG YTAILPYVQK I FF GT PTDKD YNNLGSYG -S P -- - -- - V S-
CBX90574_Lepma CD-----QNG Y AD VL PF VQK VLQGKSTTRD YDDLKTWK A M P - -- - -- E A Y
OBZ79634_Grifr CD-----ISG YTNIQDFMNK IFFNEKITRN YSDISPY -- T P - - -- -- YT E
LfGE1_JGI384728CD-----MSG YA DV LPF VQ K ILQGKTTTRN YD DL GSW - -K A -- - --- M P-
KDQ18272_Botbo CD-----NAG FTNVQGFMNK IFFGKTPSKN YDSTSPY- -T A - -- - -- H T -
ScGE2_JGI251746CDP----S-G N TN VADFINK VF FG TET -- - DRDYHDI --- -- - -- - - -S P
CAB55348_Rumfl AVI----AED IEKMVQYFD Y HVYGIQP--- KMNLEEL Q T S VFA L PK N K DS
MZ0003_CDW92038PGKHDVTARD WDVYIEFADH HMTGGAE--- ------ ---- -- - -- - - -- -
Consistency 9455000655 4458469667 7865514300 4545344 3 0 1 2 00 0 00 0 1 00

. . . . . . . . . 560 . . . . . . . . . 570 . . . . . . . . . 580 . . . . . . . . . 590 .
PcGE1_JGI300727TWTQSSWI-N W- -- -S TPT L S--------- - --- -- --- - -
ScGE1_XP_003026TWSESQWI-N W--- -E TP TL N------ -- - ------- -- - -
PcGE2_JGI6482 EWVASQWI-N W -- -- TTP RF T--------- --- -- -- --- -
CuGE_AIY68500 QWNAANWI-T W---- TT PT L T--------- ------- - -- -
WcGE1_JGI23632 VWNASYWI-N W----TTPQ L D--------- ---- --- - - - -
AaGE1_JGI107826SFNLAEWT-P W--- -N VPNL R--------- ------- - - - -
Cip2_AAP57749 -ANQSQWI-D W----TTP TL S--------- --- -- --- -- -
JGI40592_Oidma -FSQSQWI-D W----T VP TL T--------- - -- -- --- - - -



LfGE3_JGI349146TIDERRWI-D W----AVPSL S--------- -------- -- -
CCA74892_Serin NFDQAGWM-P W----SVPTL S--------- ------- - -- -
XP_011114526_DaSFNQAQWV-D W----TVPTL T--------- ------- - - - -
PaGE1_XP_001903SFNLNNWS-P W----AVPSL N--------- ------ -- - - -
EGX47404_Artol NFNQANWV-D W----SVPTL N--- -- -- -- --------- - -
KDQ19074_Botbo KWDATRWM-N W- ---SVPTL SGTASP---- -------- - - -
KDQ11090_Botbo KWDANRWM-N W----SVPTL S GT AS PT GS- ------- --- -
PcGCE_JGI247750VWNPSQWI-N W ----TTPTL SH-------- ------- -- - -
JGI392659_CerunTWNPRDWI-N W -- -- STPRL V- -- -- ---- ------- - -- -
ANB15160_Sugli SPDFSSWI-N W----KTPR L F--------- - --- -- --- - -
XP_007585921_NeNVNTADWV-D W----T VP TL S--------- ------- -- - -
NcGE_NCU09445 KVDLKSWA-P W -- --DVPAL S--------- ----- -- --- -
JGI7888_Podan NANTDAWY-P WA--A SA PT L S--------- ------- - -- -
XP_003844265_LeGADAATYI-D W----TAPT L S--------- ---- --- - - - -
XP_018385058_AlGADAATYI-D W--- -TAPTL T--------- ------- - - - -
SNOG_09306_ParnGTDASQYI-D W----TAP TL T--------- --- ----- -- -
Rhyru1_111612 TADPASFI-D W----TPPTL A--------- -------- - - -
XP_008084971_GlNITLTDWY-K W----KVPRL Y--------- ------- -- - -
XP_008087696_GlNVKASTYI-T W----TAPTL T--------- ------- -- - -
Rhyru1_116370 QVDDKHWV-D W --- -S VP TL A------ -- - ------- - - - -
XP_018132613_PsTFDQAKWV-T W -- -- SVP TL T--------- --- -- - -- - - -
JGI99197_Aspfu AFDNKPWV-N W- --- QV PN L T----- -- -- -------- - - -
Pc13g07350_PenrAFDSKPWV-N W- -- -Q VPT L T--------- - --- -- --- - -
LfGE2_JGI311197SADVASYI-D W--- -T AP TL T---- ----- ------- -- - -
StGE2_JGI230838NVNVAEWA-P W G- -AGAP TL A--------- --- -- -- --- -
MGG_03128_MagorTVNMAEWTSN W-- -S AA PK I TLT-SPARL- ------- - -- -
A0A090CBG6_Poda-----TSY-P WA--TAV PQ A ---------- -- -- --- - -- -
MYCTH_96309_Myc-----SAF-P WA-- TAVPGA ---------- ------- - - - -
CBX90574_Lepma PWGTDLPR-D VGTMALYE YF RTESSCELYM FCARHSSL ST T
OBZ79634_Grifr AF---PWI-- ----NDAPGK ---------- ------- - - - -
LfGE1_JGI384728-----EAY-P W A--TDLPK- -- -- ------ ------- - - - -
KDQ18272_Botbo -----ETH-P WA--SSPPPA ---------- ------ -- - - -
ScGE2_JGI251746FTAHEETF-P F- ---AAPE- - -- --- -- -- --------- - -
CAB55348_Rumfl FAD-TFAS-K W- -- -L Y--- ---------- - ------ -- - -
MZ0003_CDW92038---------- - --------- -- --- -- -- - ------- --- -
Consistency 3342445504 8 00 00 55856 3000000000 0000000 0 00 0

Figure S4. Multiple sequence alignment of CE15 domain containing proteins. The conservation scoring was performed
by PRALINE (http://www.ibi.vu.nl/programs/PRALINEwww/; Simossis & Heringa, 2005). The scoring 
scheme works from 0 (blue) for the least conserved alignment position, up to 10 for the most conserved 
alignment position (red). The conserved CE15 consensus motif G-C-S-R-x-G, containing the catalytic serine,
as well as the catalytic histidine and aspartic acid residues are labelled.
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