
Additional File 14. Trimmed alignment of Dact protein sequences.  
 

 
Alignment of protein sequences for all Dact genes used in the phylogenetic analysis after removal of 
poorly aligned columns. This aligment was used for the reconstruction of the phylogenetic trees. 
Gaps are indicated by ‘-‘, missing sequences by ‘X’.  
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Hs_1   MTERQRTRER QEATLAGLAE LEYLRQRQEL LVRGALLRKQ LLRGLLQELD KQISDLRLDE TDSRPSSGFY ELSDGASGSL SNSSNSVFSE CLEATLSSDG CPKSA-DLEV RSPKYQCDLV SKNGNDVYRY PSPLHAVAVQ SPMFKMDGYI LSLVQKKTRK PRTSVDPKRS VCVKAQFIPG HMGVKKHRKT RKKCRDDLKK   

Md_1   MTERQRTRER LEATLAGLAE LEFLRQRQEL LVRSVLLRQQ LLRGLLQELD KQISDLRLDE TDSRPSSGFY ELSDGASGSL SNSSNSVFCE CLETSLSSDG HPKST-DLEV RSPKYQCDLV SKNGNDIYRY PSPLHAVAVQ SPMFKIDGYI LSLVQKKTRK LRTSVDPKRS VCVNAQFIPG NVRLKKHRKS RKKCHDDFKK   

Gg_1   MAERQRTRER LEATLAGLGE LEYLRQRQEL LVKSLLLRRQ LLRGLLQELD KQISDLRLDE TDSRPSSGFY ELSDGASGSL SNSSNSVFSE CLEATLNSDG RPKSA-DLEV RSPKYQCDLV SKNGSDVYRY PSPLHAVAVQ SPMFRIDGYI LSLVQRKTRK PRTSLDPKRS MCVNAQYIPA TVKLKKHRKG KKKCRDELKK   

Ac_1   MAERARTRER LEATLAGLAE LSFLRRRQEL RVQRWMLRRQ LLRGLLQELD KQISDLRLDE TDSRPSSGFY ELSDGTSGSL SNSSNSVFSE CLDASLNSDG RPKSA-DLGA SSPKYQCDLV SKNGNDVYRY PSPLHAVAVQ SPMFKMDSYI LSLVQKRIRK PRTNLDPKRS MCVNGSYIPA SVKLKKHRKG KKKCRDDPKK   

Cpb_1  XAERQRTRER LEATLAGLGE LDYLRQRQEL LVKSLLLRKQ LLRGLLQELD KQISDLRLDE TDSRPSSGFY ELSDGASGSL SNSSNSVFSE CLETSLNSDG RPKSA-DLEV R-SKYQCDLV SKNGNDVYRY PSPLHAVAVQ SPMFKIDGYI LSLVQKKTRK PRTSLDPKRS MCVSAQFIPA TVKLKKHRKT KKKCRDDLKK   

Xt_1   MSERQRTRER LEATLAGLAE LGYLRHRQEL LVKSALLKKQ LLRGLLHELD KQINDLKIDE TDSRPSSGFY ELSDGTSGSL SNSSNSVFSE CLETSLNTDG QAKSADDFDV RSPKYQCDLV SKNGNDIYRY PSPLHAVAVQ SPMFKMDGYI LSIIQKKARK PRTSVDPKRS ICVNAHYIPA IVKVKKHRKS KKKCREDVKK   

Lc_1   MSDRQRIRER LEATLAGLGE LEYLKRRQEL LVRSVLLRKQ LLRGLIQELD KQINDLRLDE TDSRPSSGFY ELSDGGSGSL SNSSNSVFSE CLDSSLGTDG HPKSA-DLEV RSPKYQCDLI SKNGTDIYRY PSPLHAVAVQ SPMFKLHNYI FSLVQRRARK LRTSLDPKRS ICVNAQYIPA TVKVKKHRKA RKKCRDDSKK   

Lo_1   MLDRWRTRER LEATLAGLGE LEYLRQRQEL LVRSVLLRKQ LLRGLIQELD RQISDLRLDE TDSRPSSGFY ELSDGTSGSL SNSSNSVFSE CLDTSLGADG QPRPAGELEV RSPKYQCDLV ARNGSDVYRY PSPLHAVAVQ SPMFRLDHYI LGLLQRRARK PRTSIDPKRS ICVSAQYIPA GVKVKKTRKP RKKCRDDAKK   

Dr_1   MGERVRARER LDATVAGLTE LEYLRQRQEL LVRSVLLRKQ LLRGLIQELD RQISDLRLDE TDSRPSSGFY DLSDGASGSL SNSSNSVFSE CLDTSLCSEG RLKPADDPDV RSSKFHCDLI AKNGNDVYRY PSPLHAVAVQ SPVFKLDSYI FGLLQRRARK PRTSIDPKRS LCVSAQYIPA GIKGKKSRKH RRRTRDESKK   

On_1   M-DRLAVRER LEASVSGLGE LELLRRRQEV LVRAALLRKQ LLRGLIQELD RQISDLQLDE PDSRPSSGFY DLSDAASGSL SNSSNSIFSE C--------- ------ELGV CSPKYHCDLV AQNGNDVYRY PSPLHAVVVQ SPAFRLDSYI YSLLQRRARK PRTSIDAKRS LCVTNRYVPA GFKVKKTNRR RRSC-ED--K   

Cm_1   MSDRCRTRDR LEAALAGLGE LDFLKQRQEY LVRGAMLRKQ LLRGLIQELD RQISDLRLDE TDSRPSSGFY ELSDGTSGSL SNSSNSVFSE CLDASLSTDG RPKSA-DLEV RSPKYQCDLV SKNGSDVYRY PSPLHAVAVQ SPIFRLDNYI FGLIXXXXXX XXXXXXXXXX XXVNAQYIPG TVKGKKPKKD RKKCRDDNRK   

Hs_3   MSERGRLRGW LEGSLAGLCE LHWLRERQEY RVQQALLEEQ LLPGLVWDLG QQLGDLSLEE QESGRSSGFY E--DPSSTGP -DSPPSTFCD -SEPRGIASE RPKSLGDAVV RSP------- -RAG--PFLT PSPLHAVAMR SPRPPLDGYI SALLRRRRGQ PRTSPDGPRS VRVKAQYIPG GARRKRGRRP RRRGRE-ARR   

Md_3   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XLPGLMWELG QHLGELSLDE EDVGLSSGFY E--GPSPTP- -DSPPSTFGD -SEPRGAASE RPKSLGEASV RSPGGVATS- -------FLA PSPLHAVALQ SPRLHLESYI SGLLRRRRGQ PRTSPPAPRS ARVKAQYIPA VARKGRGRRP RRKGRD-GRR   

Ac_3   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XLPGLMWELE QQLGLLRLNE TDSWPSSGFF F--FFLIK-- ---IYYFKKE TPESRLGASE RPKSVGDVTV RSPPARYP-- ----PDPFLY PSPLHAVALQ SPLLKVESYI SRLIRRRSRK PRTSLEPVRS LCVKAQYIPA HGKKKKGRRP RKKCREDARK   

Cpb_3  MSERGRLRGW LEGSLAGLCE LHLLRERQER RVRQALPEEQ LLPGLMWELE QQVGGLRLYE TDSWPSSGF- G--DSS---- ---------- -AESRGSASE RPKSVGEVAV RSPRLLPR-- --DSLDPFLY PSPLHAVAMQ NPLLKVESYI SRLIRRRSRK PRTSLEPARS VCVKAQYIPA HAKKKKGRRP RKKCREEARK   

Xt_3   MGDRGRLRHL LRSSLAGLCE LKLLRDRQEI RVRRAL---- -LDRQLWELE RQLGELRLRE NDNEN--V-- --------CE ADG--MEASD VTEARLHANE RPKSAGDISV RSP------- ---------- ---------- ----RAEGYI LSLL-RR-RY LR---SA--- -RANASYTP- HPRRKKGHLP -RKCLEERKR   

Lc_3   MNERSRNKER LEASLAGLCE LQFLRQRQEY LVQKALLKRQ LLKGLISQLE QQVGELQLET LDSQPSSGFS ELSDGPSPAV SDSSTSAFGE CAEARINANE RPKSVGDLHV RSPKYQCDLV SRDGMDTFSY PSPLHAVAMQ SPMLKVENYI MGLIQKRNRK PRTSLEPKRS LCVNAQYIPA NVRNKKNRKP KKKCREE-RK   

Lo_3   MSERSRNKDR LEASLAGLCE LELLKQRQEY LVLSALLRRQ LLKALMASLE QQVGELRVDV GDSRPSSGFY ELSEGPSPGL SDSSVFR--E FSDARVSASE RPKSVGDLSV RSPAAEED-- ------RWPW DPPYLGEFEE DQLYRVENYI LGLIQRRARK PRTNLEPKRS LCVSAQYIPA SSSQRKSRKG TKKCREDTRK   

Dr_3a  XEERGRNKER LEAGLTWLCE LEILKQRQES LVLGALLRRQ LLQLLMLALQ QQLSEMRVDD LESPSSSGFY DQSESLSPLR SCSS------ P------SCH RPRSM-DAML RSPEEEEEDE DSS---QWVS DQMADGHESF TPDMRVETYI LGLLQRR--T ---------- --VYTERRAT HNHCVVSRLL RRRG-EEATK   

Tr_3a  MTERSRTKQH LEASLVGLCE LELRKQRQEC LVLGALLRRK LLKGLMQALE QQVEELRMDT GEERPCCGFC ELNEAKSPRR VHAA-----E P------PNN RPKSVGDPIL RSPTM--D-- ------SWQW DQVW----QQ EPV-RVEGFI VGLIQRYARQ PRTTLDTGHT PCASSCFIPG SNPRSIQKKS KKKYHE-RKK   

On_3a  MTERSRTKER LEACLAGLCE LELRRQRQEC LVLGALLRRQ LLQGLMQALE QQVGELRIDT GNSRPSSGFY ESSEGQSPGK SCTT-----E P------TSD RPKSVGDPAL RSPAM--D-- ------SWQW DLSGDNGTWE QQPEKVEGYI LSLIQRHTRQ PRTTFDPYGS LHVSAQYIPG PNQQPNQVKY RKKNHE-RKK   

Dr_3b  MSERGRQKQR LELSLAGICE LELLKRRHQA LIISALP--- -TPSLMKLLQ HQVGELKVDD GE-RAGAGFS EGPLDSSSG- ---------E I------LTE RPKSAGDV-V RSPSED-E-- ------PWIW QPI------- ----HVETYI LGLIQRRSRK PRTSLEPARS LSVNAQYIPA --PTYKSSKP RKKCRED-KK   

Tr_3b  XKERSRNKER LEASLAGLCE LELLKQRQES RVLSAL-LFS LLQYFDPSVK QHEAELSVR- -----LT--- ---------- ---------- ---------- -----GEVFV RSP--ELD-- RR-----WSS EAKKHATLA- ----KIETYI FGLIQRRTRK PRTSLDAARS LCVNAKYIPA SHSPHKPNS- RKKCREDVRK   

On_3b  MKGRSRNKER LQASLAGLCE LELLKQRQES RVLCALESYG LLQGLSASLE EQVAELKVDN LDASQISG-- ---------- ---------- ---------- -----GKAST CSP---KE-T KK----PYMS TLTRHAIVT- ----KVETYI FGVIQRRTRK PRTSLDAVRS LCVSAEYIPG YHTHHKSNPP RKKCREDGRK   

Cm_3   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXRVESYI AGLVHKRTRK LRTSLDSPRS LCVGGGYRPI FFSGRKVRKG KRKCREE-RK   

Pm_A   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXGFY ELSDAGTGSL STSCNSVFSD LTELQVPSER RPLSTGDLTV RSHSPPW-LT VLDSAESV-A PSANPAMTPD TRS-RSDAAL PIAKQQ---- ---------- --VM-MAIPE -VKAKRCRGR QKRCREDQTA   

Lj_A   MGAPRLTAIR LESALAGIRH LESLKRRQGA LVRAALVGPH LQHGTAQLLE QRFCELGLRE SDSRASSGFY ELSDAGTGSL STSCNSVFSD LTELQAASER RPLSTGDLTV RSHSPPR-LT VLDSVEPG-A PSAHPAMTPD TRS-RGDAAL PITKQQQQ-- ---------- --VM-MAIPE -VKAKRCRGR QKRCREDQTA   

Pm_B   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXGYY DLSDG---SL SNSCNSIFND C--------- -----GDLGT GPGRYVSDLT SRDGSDVYRY PSPLHAVAIQ SPLFRVSGYI CSLLDRKRGK PKHEED--LD SC---TAIKS NLGTKRPP-- -QRARDEMPA   

Lj_B   MSERSRASER LEASMAGLAE LELLRRRHEA LVRGVLMKEQ LLPGLLRHLN EQFSELKMDE TDSRPSSGYY DLSDG---SL SNSCNSIFSD CPELPLFARE RPLSSGDLGT GPARYVSDLT SRDGSDVYRY PSPLHAVAIQ SPLFRVSGYI CSLLDRKRGK PKHEED--LD SC---TAIKS NLGTKRPP-- -PRARDEMPA   

Lj_C   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XGLGKPCALE RPLSELRVDD VDSRPSSGFY SMSEDGSLSL SNSCSSISSS GVELPSFGPS RPQSS-DL-L DVPRFRCDLR SRDGSEVYRY PSPLHAIAMQ SSAFKVTAYI AALLKRRGAR PASIADD-DP HV-V-A---- ---------- -RICKHGRDD   

Lj_D   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXPRFARDVP SLDGSGLYRY PSALHAVAIQ SPALKPDDYI ARLLERRKLR SPPLPLPASS ---------- ---------- -RRCKSLPRA   

Pm_D   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXPRFARDVP SLDGSGLYRY PSALHAVAIQ SPALKPDDYI ARLLERRKLR PRRTPXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Hs_2   MGDRRRLGAR LRAAFAGLQE LQGLRATQQE RVRGALLQEQ LLRGLKDQLD LQISKLQLDD SDSRPSSGFY EMSDGGSCSL STSCASVCSD HDETTV-FWP RPVSTGDLQL CGPKYRQDLV SQGGREVYPY PSPLHAVALQ SPLFRARAYI DRLLHL-WKE GEQGP---SR L-SGPSFAAS E---KKRSRP EQPSLEWGRR   

Md_2   MGDRSRVRER LHAALAGLQE LQVLRDKQQA LVSGALLKEQ LLRGLKDQLD QQISELKLDD SDSRPSSGFY DLSDGGSCSL SNSCTSVYSE SDETTVHFKP RPVSTGDLQP CGLKYQSDLV SKSGNDIYPY PSPLHAVALQ SPLFPPGGYI DKLLQLTRGV SERGSSISRQ L-TGAQFVPG SAKMKKRRRP RRLPAEWNRR   

Gg_2   MGDRGRVGER LQAALAGLQE LQVLREQQRE LVRAALLKEQ LLRGLKDQLD QRISELKLDD SDSRPSSGFY DLSDGGSCSL SNSCTSVYSE SDETTVHSRP RPVSTGDLQP CAHKFQNDLV SKNGIDVYPY PSPLHAVALQ SPLF-PGGYI NKLLQLTR-A NERISIIPKQ L-RAAQFVPA ATKVKKRRKA RRLPAEWSRR   

Ac_2   MGDRGRVSER LQAALAGLQE LQVLREKQRA RVRGALLKEQ LLRGLKDQLD QQISELKLDD SDSRPSSGFY ELSDAGSCSL SNSCTSVFSE SDETTVHSRP RPVSTGDLPL CGQKYQSDLI SKSGNDVYLY PSPLHAVALQ SPLF-PGGYI NKLLQLTR-A SERCPIIPKQ L-QGAKFVPA AMKVKKRRKP RKLPVEWNRR   

Cpb_2  MGDRCRVGER LQAALAGLQE LQVLREKQRA LVSGALLKEQ LLRGLKDQLD QQISELKLDD SDSRPSSGFY DLSDGGSCSL SNSCTSVYSE SDETTVHSRP RPVSTGDLQP CGQKYQNDLV SKSGNDVYPY PSPLHAVALQ SPLF-PGGYI NKLLQLTR-A SERVSIIPKQ L-QSAQFVPA AMKVKKRRKS RRLPVEWSRR   

Lc_2   MADRSRVGQR LQAALAGLQE LQLLRERQGG VVQEALLKEQ LLKGLKQQLD QQISELKLDE SDSRPSSGFY ELSDGGSCSL SNSCTSVYSE CDETTVRFRQ RPVSTGDLQS YGQKYQSDLV SKNGGDIYLY PSPLHAVALQ SPLF-PSGYI NKLLQLNK-V NIRGFTPQKS S-KTAKFVPA ATKVKRRRKP RRLTAQRGRR   

Lo_2   MGDRGRVGER LQAALAGVQE LHLLKERQSG MVQWALLKEQ LLRGLKQQLD QQISELKLDE SDSRPSSGFY DLSDGGSVSL SNSCTSVYSE CDEITVQARP RPVSTGDLYS SGKRYQSNLV SRNGSDVYQY PSPLHAVALQ SPIF-PDGYI YKLLQHKK-G CCQV-VFLKL K-QSAKFVPA ATKVKKRRNL KGLSAETAKE   

Dr_2   MGDRGRTGER LHAALAGLQE LHFLRDKQSA MVHWALLKQQ LLRGLKQQLD QQITELKLDE SDSRPSSGFY ELSDGGSGSL SNSCTSVYSE SDESTAQARQ RPVSTGDLFP CSQKYQSNLV SSNGTEVYRY PSPLHAVALQ SPIF-SVGYI NKLLQRSSSK RIETVSQMNS L-QSAQFVPA ATKVKRKKFC TRT--DLGKV   

Tr_2   MGDRSRVGER LQAALAGLQE LHLLKDRQSD MVSWALLKQQ LLRGLKQQLD QQINELKLDE SDSRPSSGFY ELSDGGSCSL SNSCVSVYSE CDESTTQKRP RPVSTGDLFL CKKKFQSNLV SRTGAEVYPY PSPLHAVALQ SPIFQT--YI DRLLVRSF-T GPEDVLAVES V-SPAEFVPA ATKVKRRKKA RKG--EQVKF   

On_2   MVDRSRVGER LQAALAGLHE LQLLRDRQSD MVNWALLKQQ LLRGLKQELD QQISELKLDE SDSRPSSGFY ELSDGGSCSL SNSCNSVYSE SDENTTQARP RPVSTGDLHP CNKKFQRNLE SRIGTEKYHY PSPLHAVALQ SPIFLTH-YI DNLLQRSL-A GSQTLIEKEL M-SPAKFVPA ASKLKKRKRT RKG--DHAKN   

Cm_2   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX RQISELKLDE SDSRPSSGFY DLSDGGSCSL SNSCTSVYSE CDETTVQLRQ RPVSTGDLPS CARRYRCDLV SKNSSDVYNY PSPLHAVALQ SPLFSTTPFN PVMSWPPV-P KLSQQHGFTI S-PKAQFVPA ATKVKKRRKL R-IPIDLAAF   

Ac_4   MGERLGIGER LQATLPGILE LDLLRERQRD AVEGAL-PQQ VGAAVD-LGM KIVTEQLLLE VDSRPSSGFY DTSEMG--SL SDSCASMHSD GDEAAVRINR RPVSTGDLGS --PQYKADLV SRNTSEVYHY PSPLHAVALQ SPLFQLDQYI AKLVLRYK-- -RTD-SGLKS VC-------- ---------- ----------   

Cpb_4  MGDRVRIGER LQASLAGILE LGLLREMQKG TVESALGQRQ VGNTPAALRT TGSSEQLLLE ADSRPSSGFY ETSEMG--SL SNSSTSMHSE CDEATVRAAR RPVSTGDLSA --PQYKCDLV SRSTSEIYHY PSPLHAVALQ SPLFQLDRYI AKLVLRYR-- -RTE-PGLKS VC-------- ---------- ----------   

Lc_4   MGDRIRIGER LQASLAGILE LEVLKTKQKE LVEKATKGQQ VGTLQPPIAT STSSEILDLE SDSRPSSGFY EVSDSGSCSL SNSCTSVYSE GDEAAVRVTR RPFSTGDLDS ---KYKCDLI SRNTNEVYHY PSPLHAVALQ SPLFKLDKYI SKLVLRYKHM RRSE-LSLKS IC-------- --SD-DSN-- ----------   

Lo_4   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XPGADCAVSW DALAL-PDPT CDSRPSSGFY SVS--GS-SL SASCGSVCSE GDHSAAQ--R RPVSTGDLDG --PKFCSDLV SRKTKEVYPY PSPLHAVALQ SPLYRADRYI GQLLRRYRSL SALD-PGAKS VCXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Dr_4   MGERVRIGER LKATLAGIME LDLLRGRQLE MVDAVLRGQQ -STSS-TLSW DVPSD-LL-- SDSRPSSGFY SVS--GS-SL SDSCFSVSSE ADHSATH--R RPFSTGDLDG --PKFCADLV SRKTKEVYPY PSPLHAVALQ SPLFQLEQYI NRLVHQHHES R--GPTGERS LSLDSERERG TTRLF---SD CGSPRNSPHN   

Tr_4   MGERVRIGER LKATLAGVLE LEVLRCKQLE MVDAALRRQQ VLSNS-TLSW DVPSD-LL-D SDSRPSSGFY SVS--GS-SL SDSSYSVSSD AEQIVLS--- QPVQQ-DLDS FPPRYCMDLV SRRTKEVYSY PSPLHAVALQ SPLFHLEQYI TRLARQYHSS DLSAGTHGKS LSLDTDIAGE TQSDYPQ-SS SHVPSYASDL   

On_4   MGERVRIGER LKATLAGVLE LEVLRCKHLE MVDAALRRQQ VSSSS-TLSW DAPSD-LL-D SDSRPSSGFY SVS--GS-SL SDSCYSVSSD AEQVPVC--- TPVSG-DLES IPPRYCTDLM SRRTKEVYSY PSPLHAVALQ SPLFQLEQYI SRLARQYH-S DLTSPTHGKS LSLDTDTAGE AQSDYPQ-SS SHIPSYS-DL   

Cm_4   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXD- --LRYQCDLV SRNSSEVYRY PSPLHAVALQ SPLFRLDGYI SSLASRRAGG E----RLGRS IC-------- ---------- ----------   

Lo_4r  MEDRMRIKER FQASLAGLME LELLKSQHQE MVEAALYRYQ LVLTPGLQSS LSSEH-LL-D SKSRASSGFC DDD--G--SL SNSCASLCSE AEEGRFG--W VPSSP-DLDQ VSPRYRLDLV SHKTKEAYYY PSPLHAVALQ SPLYRLEKFI SKLVTRWH-- ---CSASSRS LSXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Dr_4r  MG-RKRIRDR FCATVAGLLE LEVLRVKHKV MVETALKLKR SVVL---CSS RSSED-LL-E LQSRSSSGFC ESH-----SI PSTCEDSVSS F--------A IPEV----DP VDPNYRSDLP -GH-QGIYRY PSPLHAVALQ SPLYGLEEVI LKRARVQ-NG D---RHCNKS LXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Bfl    MPDRSLQ-AR LMASEAAMEE LRLLRQRQET LVEEAKLRNA VLKDLVHTLN TQILQLKLAL PDSRRSSGFF DSSP----SP PLTPDIASPE KDEIIRE--- -----GESSA R-KKLALRPR SKTGSVCYPY PSPMHAIAIQ SDMYPPGGTS AGLLRPVSAK PKPTP---RL LKQEAKSEH- PSNA-KTVIR PRRCNSHETS   
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Hs_1   GPEAGVPGRE KPKHKRRWKS SAEISYEEAR RRGRRESDSE YSAECTSEDE YTTFGDSESS VSEGEFVGES TTTSDSEESG GLIWSQFVHP KTFVKIKASH NLKKKILRFR SGSLKLMTTV   

Md_1   SQEAGLSGRE KPKHKRRWKS SAEISYEEAR RRNRRESDSE YSAECTSEDE YTTFGDSESS LSEVEFVGES TTTSDSEESG GLIWSQFVSH KTFVKIKASH NLKKKILRFR SGSLKLMTTV   

Gg_1   LQESGLQGRE KPKHKRRWKS SAEISYEEAR RRNRRDSDSE YSAECTSEDE YTTFGDSESS LSEVEFVGES TTTSDSDESG GLIWSQFVNA KAFVKIKASH NLKKKILRFR SGSLKLMTTV   

Ac_1   LLETGLLGRE KPKHKRRWKL SAEVSYEEAR RRNRRESDSE YSAECTSEDE YTTFGDSESS LSGVEFVGES TTTSDSDESG GLIWSQFVNA KAFVKIKASH NLKKKILRFR SGSLKLMTTV   

Cpb_1  SQEPSLPGRE KPKHKRRWKS SAEISYEEAR RRNRRESDSE YSAECTSEDE YTTFGDSESS LSEVEFVGES TTTSDSDESG GLIWSQFVNA KAFVKIKASH NLKKKILRFR SGSLKLMTTV   

Xt_1   PNEPAVVPKD KPKHKRRWKS SAEISYEEAR RRRQRESDSE YSAECTSEDE YTTFGDSESS LSEVEFVGES TTSSDTDESG GLIWSQFVTA KAFVKIKASH NLKKKILRFR SGSLKLMTTV   

Lc_1   SQDSHHPGRE KPKYKCRWKS SAEISYEESR CRRRRESDSE YSAECTSEDE YTTFGDSESS FSEVDFVGES TTSSDTDESG GLVWPQFGAV KNFVKIKASH NLKKKILRFR SGSLKLMTTV   

Lo_1   SHDSSLAGRE KPKYKRRYKT IAEVPYEEAR KRRKRESDSE YSAECTSEDE YTTFGDSESS LSEVDFVGES TTSSDSDESG GLVWPQFGAQ KAFVKIKASH NLKKKILRFR SGSLKLMTTV   

Dr_1   SIEGRILHHE KPKYKRRPRG LHEIPYEEAR RRRKRESDSE YSAECTSEDE YTTFGDSESS ASEADYVAES STSSDSEGSA GVNWRQISAQ KAFVKIKASH NLKKKILRFR SGSLKLMTTV   

On_1   ISKHHHHGRD KPKYKRRLRA MMEVSYDEAR RRRRKESDSE YSAECTSEDE YTAFGDSESS --EEEYVEES TNTSDTEESG GMGRGRGQAQ KAFVKIKASH NLKKKILRFR SGSLKLMTTV   

Cm_1   PPESSLLGRE KPRYKRRWKS TVEVTHEEAK RRRRRESDSE YSAECTSEDE YTTFGDSESS LSEVDFVGET TSSSDSDESG GLVWPQLGVS KAFVKIKASH NLKKKSCAFX XXXXXXXXXX   

Hs_3   SQETSLLERE RPRRGRRWRS TAEIDAADGR RPRP--SD-- -S-ECLGG-- G--YGESESS ASEGESPAFS SASSDSDGSG GLVWPQQLGP KVFVKIKASH ALKKKILRFR SGSLKVMTTV   

Md_3   SQENSLLERE RPRRPRRWRS TAEISGEEAR RAVRGGSD-- -S-ECRAVGG YG-YGESESS ASDAESLAFS SASSDSEGSG GLVWPQQLQG KVFVKIKASH ALKKKILRFR SGSLKVMTTV   

Ac_3   SQENSLLERE RQRRPRKWRS TAEICQEEL- -ASRGQSD-- -S-ECQAEEG ---YGDSESS VSDGDSPVYS SASSDTDESG GLVWPQQLQP KVFVKIKASH ALKKKIMRFR SGSLKVMTTV   

Cpb_3  SQENSLLDRE RQRRPRKWRS TAEICQEEVR RRRRSGSD-- -S-ECRAEEG ---YGDSESS LSEGGSPTFS T-SSDTDESS GLVWPQQLRP KVFVKIKASH ALKKKIMRFR SGSLKVMTTV   

Xt_3   SLETSLREGE RAPPVRKWRS TAEISQEEES R--------- ---------- -----DSEGE EEEEGE---- ---------- -LVWPLQLRP QMF-KVKASQ ALKKKIMRFH TGSLKVMTTV   

Lc_3   SQENSLLDRE RQRRQRKWRS TVEICQDEAK RKKRPPSDSE YSADCCAEDD YTMFGDSESS LSEVESPGFS TCSSDTDESG GLVWPQQVQP KVFVKIKASH ALKKKIMRFR TGSLKVMTTV   

Lo_3   SQENSLFDRD RQRRQRKWRS TLEISQDEGR RRKRQPTDQE RAPLC--EEG YPTLGDSESS LSEADSPGSS SLSSDSDESG GLVWPQQLQP KAFIKIKASH ALKKKILRFR TGSLKVMTTV   

Dr_3a  SREDSCVGRD YPPSQRLWCS SADLSQEED- -EFRNH--QE -------ME- ASTTNGSDSS LSETFSPGTS SVSSDSDESG GLVWPQQLNP NAVVKIKASH ALKKKIMRFR SGSLKLMTTV   

Tr_3a  SQENSLQERH HANNIRRWCS NLELSQDEGK RQKRSGLDQE RAPLC--EED YAAPAESESS MSEVYSPASS SLSSDSDESG GLVWPQQLQP KAFVKIKASH ALKRKILRFR SGSLKVMTTV   

On_3a  SQENSLLERP QNQNQRRWRS NLELSQDEGR RRKRHGQDQE SAPLC--GEE YGGPAESESS MSEVYSPASS SLSSDSDESG GLVWPQQLQP KAFVKIKASH ALKKKILRFR SGSLKVMTTV   

Dr_3b  AQENSLLERD KARRSRRWRS TQELSQDEAR RRRRPV---- --PQP--LRD YT-PGESESS LSEAESPGSS SLSSDSDGSG GLVWPQQLQP KAFVKIKASH ALKKKILRFR SGSLKVMTTV   

Tr_3b  SQENSLQERD RNKKQRRWQS TLELSQDEAR RRKRPPEYPE RMHPC--SED YHHQGESESS TSEADSPDSS SLSSDSDESG GLVWPQQLQP KAFVKIKASH ALKKKILRFR TGSLKLMTTV   

On_3b  SQENSLQERD RSKKQRRSLS TLELSQDEAR RRKRPTEFLE RAQLC--TDD YSHQVESESS MSEADSPDSS SLSSDSDESG GLVWPQQLQP KAFVKIKASH ALKKKILRFR TGSLKVMTTV   

Cm_3   SQENSLL--- QPQALXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Pm_A   SQDNSIVTAA RQRRLRRWRS TVEICQGAAR RRRVWLSDSE YSAECATDDD ---EEDTDCD ADDAEDAG-G VGPANVAEGG GLAGSLASXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Lj_A   SQDNSIVAAA RQRRLRRWRS TVEICQGAAR RRRVWLSDSE YSAECATDDD ---EEDTDCD VDDAEDAGGG GGPADVAEGG GLTGSTATVP AQICRIKASH ALKKKILRCR SGSLKLMTTV   

Pm_B   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXATDSDKR RGRRRLQGFS AEEEDDVDTG GLAGRRGGGQ HAACRIKASR SLKKKMMHFR SGSLKVITTV   

Lj_B   ERCRDVV--- GVKRL----- SRELVQSHGR RAPRVRSESE YSAECTSEDE HTTATDSDSD GDAGGFSGSS ADEEDDVDNG GLAGRRGGGQ HAACRIKASR SLKKKMMHFR SGSLKVITTV   

Lj_C   RHLREGVERE YRRRLRRWCS TMEIARGGGM RARAWS---- -SAIA--SED ---------D ADDADEA--- -AGRLPADG- ---------- ---CRVSVPS AVKRKIRQRI ADAAKTSTDV   

Lj_D   G------AAE -----RRLCR AGDAGGDWAD RSAFHDGFAD GHADGFHPRG GNPRGDARPQ QGKASTGGWG RGVAGPQAGG G--WWGAGVP GPAGLDG-PA ARRRALLRCH SVEPALTTTV   

Pm_D   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Hs_2   SCESTLYPFE ARRKHRRWQS TVEISARARP RRRGP-SESK HSAECTSEGE HTTFGDRESS SSDEEGGRDC DLALGYVAA- -LAW----SP PKLCRIKASK ALKKKIRRFQ PTALKVMTMV   

Md_2   SCESSLFSFE ARKKQRKWQS TVEISAKTHP RRRILRSDSE YSAECTSEDD YTAFGDSESG DSDSDGASES SLTLDYEEA- -LIWPKAIHP PKICRIKASK ALKKKIRRFQ PASLKVMTMV   

Gg_2   SCESSLFSLE NKKKQRKWQS TVEISAKTHP RRRVLRSDSE YSAECTSEGE FTAFGDSESS ESDSDD-NSS SLALDYDEG- -LIWPEGSPP PKICRIKASK ALKKKIRRFQ PASLKVMTMV   

Ac_2   SCESSLYSLE TKKKHRKWQS TVEISAKAHP RKRIMRSDSE YSAECTSEGE YTAFGDSESS ESDSEG---S SLTLDYEEEE ILIWPDSSPS PKLCRIKASK ALKKKIRRFQ PASLKVMTMV   

Cpb_2  SCESSLFSLE TKKKQRKWQS TVEISAKAHP RRRVLRSDSE YSAECTSEGE YTTFGDSESS ESDSEG-NSS SLTLDYDDA- -LVWPEASPP PKICRIKASK ALKKKIRRFQ PASLKVMTMV   

Lc_2   SCESTLYSSE TKKKQRKWQS AVEISVKAHP KRKVLRSDSE YSAECTSEDE YTTFGDSESS ESDSDAT--S SLTLDYDDT- -FVWPEASHT PKLCRIKASK ALKKKIRKFQ PASLKVMTMV   

Lo_2   SCQSSLYLPE SKKRQRKWQS VVEISTKPSH LRKMMRSESE YSAECSSEGE FTAFGDSESS ESSSDGSSSL SLNSE-D--- MLVWAQSTRP PPACRIKASK ALKKKIRRFQ PAALKVMTMV   

Dr_2   SCDCSCNAPE AKKKPRKWPS SSEIPLPPN- -RKMVRSESE YSAECSSDGE YTTFGDSESS QGSQTA-SDS SLSLDEED-L LLVWAQAARS SAACRIKASR ALKKKIRRFQ PASLKVMTLV   

Tr_2   SGESSHSSLD RKKKQ----S DVEMFHLSC- -AQMQM--SE YSAECSSEGE NTTFGDSESS QSFLSF-SDS SLSLDEDYQV DLVWAEDSRP PSACRIKASR ALKKKIRRFQ PASLKVMTLV   

On_2   SGDSSLYSLE RKKRQAKWPS DADMFQASC- -APMQM--SE YSAECSSEGE NTTFGDSESS QSFQSF-SDS SLSLYEGEQA DMVWAEAARP PAACRIKASR ALKKKIRRFQ PASLKVMTLV   

Cm_2   SCESILYVSN MKKKQRKWQS SVEIFTRVP- -SQQQMSDSE YSAECTSEDD HTTFGDGELS GGSVSD-SNS SLSLDDDDPA -LVWPQGLHS AQVCRIKASK ALKKKIRRFQ PDSLKIMTMV   

Ac_4   SE-GLP-SRE LRRRLPKWTS VMEISSRT-P RFRP-M--LA FSSDSGF-ER ---ATTSSSS ---LAKVSAI NLNGD----- --WILQQLVR VKLHRSRSFK EFKKAMSRSL RG--SRATK-   

Cpb_4  REPEGVGSRE LRRRPHKWAS VLEISSQA-G R-EPP---LA FSTDSGSQLE PQREGSSASS ---LSEV-AV SLNGD----- --WRLRQLMA FKLHRTRSFK ELKRMVSRSL RPLAPKASGA   

Lc_4   -------SRE LRKKPQKWMS VLEISNRT-S QRK-----RA FSTDCPSQTD NTTLYGSESS ---LSEVSCT SLNRE----- --LIHEDRNG IQLYRTKSFK ELKKRVSRSM RPFSFKGTSS   

Lo_4   XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Dr_4   HSPRLLSSRE --KFW-SW-D SRSSSLRL-R RRSQG---WR SSFEIRA-RN RK-EEKHHSS TASLFHLSQS -LEGSSH--- --SLS---PP APLTRSRSFR DLGRKVFGSM RSLSFNKNHK   

Tr_4   HSPRPLQSHK --KIW-EEGE RRSSSLKL-R RRSQG---WV SSLDVEA-VR STKEDKRLSS TASLFNLSQS -LEGSCH--- --SIS---PS MPLQRSRSLR DLGRKVFGSM RSLSLKRKPS   

On_4   RSPRPLQSHK S-KLW-DDGE RRSSSLRL-R RRSQG---WV SSLDVEG-VR RAKEDKRLSS TASLFNLSQS -LEGSCH--- --SLS---PP LPLQRSRSLR DLGRKVFGSM RSLSLKQKSS   

Cm_4   -------SHR -GPVG--WAS ALEISVSLDA QRRXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Lo_4r  XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Dr_4r  XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX   

Bfl    FQDSNRMSKD RLSQPKRHDG HKDSRQGDKG LRNRHSQSST SLYDYSSEE- S----DSEIN RSDSESDSES -----SDEAG GLVLA----- ---------- --RRRL-SSQ DSLSRMFPSC   

 




