
 

Supplemental Figure 

Primary structure alignment of the CE8 tree shown in Figure 3. Residues implicated in substrate 

recognition are indicated with triangles and catalysis with an asterix. Sequences are numbered and the 

subclade designations are indicated. 

 

|325664414| ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- --M---DDTP FIIFLKNGVY 15

|330863421| ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------M NAAQ------ ---------- ------YNAV VS-TSPQGDE FSSINAALKS APM---DDTP FIIFLKNGVY 45

|318607251| ---------- ---------- ---------- MPINLLGKTL LLGLISFAVL G--------- ---------- --------TV NAAQ------ ---------- ------YNAV VS-TSPQGDE FSSINAALKS APM---DDTP FIIFLKNGVY 67

|122087878| ---------- ---------- ---------- MPINLLGKTL WLGLISFAVL G--------- ---------- --------TV NAAQ------ ---------- ------YNAV VS-TTPQGDE FSSINAALKS APK---DDTP FIIFLKNGVY 67

|21960740| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|169752388| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|186696946| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|51588202| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|294352981| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|108774108| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|262360552| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|115346236| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|45438358| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|320017015| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|108781764| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|145212159| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|342852720| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|152962166| ---------- ---------- ---------- MPINALSKTL LLGLISFAAL G--------- ---------- --------EV SAAQ------ ---------- ------YNAV VS-AMAQGDE FSSINAALQS APP---DSSP FVIFLKKGVY 67

|148466| ---------- ---------- ---------M LKT--ISGTL ALSLIIAASV H--------- ---------- --------QA QAATT----- ---------- ------YNAV VSKSSSDGKT FKTIADAIAS APA---GSTP FVILIKNGVY 68

|49612701| ---------- ---------- ---------M INASHLGKTL TLAMLISSPW A--------- ---------- --------LA QAAD------ ---------- ------YNAL VSANVTDAKA YKTITEAIAS APA---DSSP FVIYVKNGVY 69

|29341427| --MANKNLYG GNPERGWCMV LPGFFSEDIR VDNHAANGRS SKSFISEGRW AKVISQVKKG DYVFIQFGHN DEKADSARHT DPGTTFDDNL RRFVNETRVK GGIPVLFNSI VRRNFVQPED ASIATDARRA PGEQELPKEV NVLYDTHGAY 148

|1786989| MNTFSVSRLA LALAFGVTLT ACSSTPPDQR PSDQTAPGTS SRPILSAKEA QNFDAQHYFA S----LTPGA AAWNPSPITL -PAQP----- ---------- ------DFVV GP-AGTQGVT HTTIQAAVDA AIIKRTNK-R QYIAVMPGEY 122

|16419292| MNTLSVSRLA LALAFGVTLS ACSSTPPDQI PSDQTAPGTA SRPILSANEA KNFVAARYFA S----LTPNT APWSPSPITL -PAQP----- ---------- ------DFVV GP-AGTPGVT HTSIQAAVDA AMVKRTNK-R QYIAIMPGDY 122

|150954197| MNTYSVSRLA LALAFGVTLS ACSSTPADQQ PSTQTAPGTT ARPILNAEEA KNFTPAAYFQ S----LAPNA AAWTPSAISL -PAQP----- ---------- ------DFIV GP-AGTQGVT HTTIQAAVDA AIARHSNR-R LYIAIMPGEY 122

|306528163| MSLTHYSGLA AAVSMSLILT ACGGQTPNSA RFQPVFPGTV SRPVLSAQEA GRFTPQHYFA HGGEYAKPVA DGWTPTPIDT SRVTA----- ---------- ------AYVV GPRAGVAGAT HTSIQQAVNA ALRQHPGQTR VYIKLLPGTY 129

|49609594| MKKTTY---- ---------- ---------- ------PGTV SRPILSAQEA DRFTLPDYFT LRGHDGH--A DVWQPAPIEV DPATP----- ---------- -------WVV GPQVGVDGAT YANIQQAVNA ALQAQQGRAH IDIKVLPGSY 96

|325664414| TERLEVARS- ---------- ---------- ---------- ---------- -----HVTLK GENRDGTVIG ANTAAGMLNP QGEKWGTSGS STVLVNAPN- -FTAENLT-- ---------- ---------- ---------- ---------- 75

|330863421| TERLEVARS- ---------- ---------- ---------- ---------- -----HVTLK GENRDGTVIG ANTAAGMLNP QGEKWGTSGS STVLVNAPN- -FTAENLT-- ---------- ---------- ---------- ---------- 105

|318607251| TERLEVARS- ---------- ---------- ---------- ---------- -----HVTLK GENRDGTVIG ANTAAGMLNP QGEKWGTSGS STVLVNAPN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|122087878| TERLEVARS- ---------- ---------- ---------- ---------- -----HVTLK GENRDGTVIG ANTAAGMLNP QGEKWGTSGS STVLVNAPN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|21960740| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|169752388| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|186696946| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|51588202| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|294352981| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|108774108| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|262360552| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|115346236| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|45438358| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|320017015| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|108781764| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|145212159| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|342852720| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|152962166| TERLEVNRD- ---------- ---------- ---------- ---------- -----NVTLK GEERDTTVIG ANTAAGMLNP QGTKWGTSGS STVLVNAAN- -FTAENLT-- ---------- ---------- ---------- ---------- 127

|148466| NERLTITRN- ---------- ---------- ---------- ---------- -----NLHLK GESRNGAVIA AATAAGTLKS DGSKWGTAGS STITISAKD- -FSAQSLT-- ---------- ---------- ---------- ---------- 128

|49612701| HERLTVTRP- ---------- ---------- ---------- ---------- -----NIHLQ GESRDGTVIT ATTAAGMLKP DGSKWGTYGS NTVKVDAPD- -FSARSLT-- ---------- ---------- ---------- ---------- 129

|29341427| LDSPRNVAKE MGVAFIDMNK ITHDLVQGLG PAESKKLFMF VEPEKVPAFP KGREDNTHLN VYGARTIAGL TVDAIAKEIP ELAKYVRHYD YVVAQDGTGD FFTVQEAINA VPDFRKNVRT TILVRKGTYK EKIIIPESKI NISLIGEDGV 298

|1786989| QGTVYVPAAP GGITLYGTGE KPIDVKI--- ---------- ---------- -----GLSLD GGMSPADWRH DVNPRGKYMP GKPAWYMYDS CQSKRSDSIG VLCSAVFW-- ---------- ---------- ---------- ---------- 202

|16419292| QGTVYVPAAP GSLTLYGTGE KPIDVKI--- ---------- ---------- -----GMAID GEMSVADWRR AVNPGGKYMP GKPAWYMFDN CQSKHAATIG VMCSAAFW-- ---------- ---------- ---------- ---------- 202

|150954197| PGTVYVPAAP GALTLYGTGD KPIDVKI--- ---------- ---------- -----SEAID SEMDRNTWRR LVNPGGKYMP GKPAWYMFDS CQSKSAATVG VMCSAVFW-- ---------- ---------- ---------- ---------- 202

|306528163| TGTVYVPEGA PPLTLFGAGD RPEQVVV--- ---------- ---------- -----SLALD SMMSPADYRA RVNPHGQYQP ADPAWYMYNA CATKAGATIN TTCSAVMW-- ---------- ---------- ---------- ---------- 209

|49609594| IGTVYLPADS PPLTLFGAGE QPDNVVI--- ---------- ---------- -----QLALD SMFSPATYQK TVNPHGEYQP GDPAWYMYDL CASKQNATID TLCAAVVW-- ---------- ---------- ---------- ---------- 176

|325664414| ---------- ---------- --IRNDFDFP ANKKKADTDP TKLKDTQAVA LLLAENSDKA RFKAVKLEGY QDTLYSKTGS ---------- -RSYFSDCEI SGHVDFIFGS GITVFDNCNI VARDRSDIEP --PYGYITAP STLTTSPYGL 190

|330863421| ---------- ---------- --IRNDFDFP ANKKKADTDP TKLKDTQAVA LLLAENSDKA RFKAVKLEGY QDTLYSKTGS ---------- -RSYFSDCEI SGHVDFIFGS GITVFDNCNI VARDRSDIEP --PYGYITAP STLTTSPYGL 220

|318607251| ---------- ---------- --IRNDFDFP ANKKKADTDP TKLKDTQAVA LLLAENSDKA RFKAVKLEGY QDTLYSKTGS ---------- -RSYFSDCEI SGHVDFIFGS GITVFDNCNI VARDRSDIEP --PYGYITAP STLTTSPYGL 242

|122087878| ---------- ---------- --IRNDFDFP ANKKKADTDP TKLKDTQAVA LLLAENSDKA RFKAVKLEGY QDTLYSKTGS ---------- -RSYFSDCEI SGHVDFIFGS GITVFDNCNI VARDRSDIEP --PYGYITAP STLTTSPYGL 242

|21960740| ---------- ---------- --IRNDFDF- ---------- ---------- ---------- ---------- ---------- ---------- ---------- -------FG- -VTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 173

|169752388| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|186696946| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|51588202| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|294352981| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|108774108| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|262360552| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|115346236| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|45438358| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|320017015| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|108781764| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|145212159| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|342852720| ---------- ---------- --IRNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|152962166| ---------- ---------- --ILNDFDFP ANQAKAEGDP TKLKDTQAVA LLLAEKSDKA RFRQVKLEGY QDTLYSKTGS ---------- -RSYFTDCDI SGHVDFIFGS GVTVFDRCNI IARDRRDISP --PYGYITAP STQNTAPYGL 242

|148466| ---------- ---------- --IRNDFDFP ANQAKSDSDS SKIKDTQAVA LYVTKSGDRA YFKDVSLVGY QDTLYVS-GG ---------- -RSFFSDCRI SGTVDFIFGD GTALFNNCDL VSRYRADVKS GNVSGYLTAP STNINQKYGL 244

|49612701| ---------- ---------- --ISNDFDYP ANQAKADEDP TKLKDSQAVA LLVAENSDRA WFHDVSLTGY QDTLYVK-GG ---------- -RSFFSKCRI SGTVDFIFGN GTALFDDCDI VARNRTDVKD -QPLGYLTAP STDIKQKYGL 244

|29341427| VLTNDDFANK KNVFGENMGT SGSSSCYIYA PDFYAENITF ENSAGPVGQA VACFVSADRA FFKNCRFLGY QDTLYTYGKH S--------- -RQYYEDCYI EGTVDFIFGW SVAVFNRCHI HSKRD----- ----GYVTAP STDQGKKYGY 429

|1786989| ---------- ---------- --SQNNGLQL QNLTIENTLG DSVDAGNHPA VALRTDGDQV QINNVNILGR QNTFFVTNSG VQNRLETNRQ PRTLVTNSYI EGDVDIVSGR GAVVFDNTEF RVVNSRTQQE ----AYVFAP ATLSNIYYGF 326

|16419292| ---------- ---------- --SQNNGLQL QNLTIENTLG DSVDAGNHPA VALRTDGDKV QINKVNILGR QNTFFVTNSG VQNRLQTDRQ PRTLVTNSYI EGDVDMVSGR GAVVFDNTNF QVVNSRTQQE ----AYVFAP ATLSNIYYGF 326

|150954197| ---------- ---------- --SQNNGLQL QNLTIANNLG DSVDAGTHQA VALRSDGDQV QINKVNILGR QNTFFVTNSG VQNRLQDNRQ TRTLVTNSYI EGDVDIVSGR GAVVFDNTDF RVVNSRTQKE ----AYVFAP ATLKSVTYGF 326

|306528163| ---------- ---------- --SQSNDFQL KNLTVVNALL DTVDSGTHQA VALRTDGDRV QLENVRLLSR QDTFFVNTSD RQNSYVTDHY SRAYIKDSYI EGDVDYVFGR ATAVFDRVRF HTVSSRGSKE ----AYVFAP DSIPSVKYGF 333

|49609594| ---------- ---------- --SQSDNFQM KNLTVVNSLL DSVDSRAHQA VALRTDGDKV QLERVRLIGR QDTFFVNTSN LHNEYVTDRY SRVYIKDSYI EGDVDYVFGR ATAVFNRVHF HTVSSRGAKD ----IHVFAP DSMPWVQYGF 300

|325664414| IFINSRLTKE PG-VPANSFA LGRPWHPTTT FADGRYADPA AIGQSVFINT TMDDHIYGWD KMSGKDKQGE KIWFYPQDSR FFEANSQGPG AAINEGRRQL SAEQLKAFTL PMIFPDWAVH ------ 309

|330863421| IFINSRLTKE PG-VPANSFA LGRPWHPTTT FADGRYADPA AIGQSVFINT TMDDHIYGWD KMSGKDKQGE KIWFYPQDSR FFEANSQGPG AAINEGRRQL SAEQLKAFTL PMIFPDWAVH ------ 339

|318607251| IFINSRLTKE PG-VPANSFA LGRPWHPTTT FADGRYADPA AIGQSVFINT TMDDHIYGWD KMSGKDKQGE KIWFYPQDSR FFEANSQGPG AAINEGRRQL SAEQLKAFTL PMIFPDWAVH ------ 361

|122087878| IFINSRLTKE PG-VPANSFA LGRPWHPTTT FADGRYADPA AIGQSVFINT TMDDHIYGWD KMSGKDKQGE KIWFYPQDSR FFEANSQGPG AAINEGRRQL SAEQLKAFTL PMIFPDWAVH ------ 361

|21960740| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 292

|169752388| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|186696946| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|51588202| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|294352981| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|108774108| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|262360552| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|115346236| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|45438358| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|320017015| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|108781764| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|145212159| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|342852720| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|152962166| IVLNSRLTKE PG-VPAKSFA LGRPWHPTTA FDDGRYADPA AIGQAVFINT VMDDHIYGWD KMSGKDKQGE KVWFYPQDSR FFEANNQGPG AEINEGRRQL SAEQLKAFTL PMIFPDWTVQ ------ 361

|148466| VITNSRVIRE SDSVPAKSYG LGRPWHPTTT FSDGRYADPN AIGQTVFLNT SMDNHIYGWD KMSGKDKNGN TIWFNPEDSR FFEYKSYGAG ATVSKDRRQL TDAQAAEYTQ SKVLGDWTPT LP---- 366

|49612701| VIINSRVIKE KD-VPAKSYG LGRPWHPTTT FEDGRYADPN AIGQTVFLNT SMDDHIYGWD KMSGKDKQGE KIWFHPQDSR FFEYKSSGTG TEKNDQRRQL SEAEAAEYTA DKVLAGWVPT APKGK- 368

|29341427| VFYDCRLTAD PD---VAKVY LSRPWRPYA- ---------- ---QAVFIRC ELGKHILPEG WHNWGKKEAE KTVFYAEYDS HGEGANPKAR AAFSRQLKNL KGYEMETVLA GE--DGWNPL KNDSVK 536

|1786989| LAVNSRFNAF ----GDGVAQ LGRSLDVDA- ---------N TNGQVVIRDS AINEGFN--- --------TA KPWADAVISN RPFAGNTGSV DDNDEIQRNL NDTNYNRMWE YNNRGVGSKV VAEAKK 427

|16419292| LAINSRFNAS ----GDGVAQ LGRSLDVDA- ---------N TNGQVVIRDS VINEGFN--- --------VA KPWADAVISK RPFAGNTGTV DDKDEVQRNL NDTNYNRMWE YNNRGIGSKV VAEPKQ 427

|150954197| LATNSRFTAS ----GDNVAQ LGRALDVDG- ---------N SNGQVVIRDS AINEGFN--- --------IA QPWAAAVGSG RPFSGNTGSA DDKGNLQRNL NDNGFNRMWE YNNRGVGSTV VAEPKQ 427

|306528163| LVINSQLTGD NGYRGAQKAK LGRAWDQGAK QT-GYLPGKT ANGQLVIRDS TIDSSYD--- --------LA NPWGAAATTD RPFKGNISPQ -------RDL DDIHFNRLWE YNTQVLLHE- ------ 433

|49609594| LAVKCRFTGD EGFSRERKAK LGRAWDQGAR QT-GYQPGLT ANGQLVIRDS TIDASYD--- --------RE QPWGAAATTA RPFVGNTDSA -------RNL DDMHFNRLWE YNNIDKA--- ------ 398
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