Supplementary Figure 1. Multiple sequence alignment of all 75 B-CAs in metazoan and
protozoan species with B-CA of Pelosinus fermentans (a bacterial out group). B-CAs contain
two highly conserved active site motifs, CxDxR as well as HxxC (C=Cysteine, D=Aspartic acid,
R=Arginine, H=Histidine, C=Cysteine) which are indicated by arrows. Alignment was
visualized in Jalview [53].



EIW34693_Pelosinus_fermentans-BCA
F4WAG3_Acromyrmex_echinatior-BCA
J9K706_Acyrthosiphon_pisum-BCA1
C4WVD8_Acyrthosiphon_pisum-BCA2
19)ZY3_Acyrthosiphon_pisum-BCA3
D4NWES5_Adineta_vaga-BCA2
Q17N64_Aedes_aegypti-BCA
FC551456_Ancylostoma_caninum-BCA
E3X5Q8_Anopheles_darlingi-BCA
Q5TU56_Anopheles_gambiae-BCA
H9KS29_Apis_mellifera-BCA
FILE18_Ascaris_suum-BCA
GOMSW4_Caenorhabditis_brenneri-BCA1
GOMRG1_Caenorhabditis_brenneri-BCA2
A8XKV0_Caenorhabditis_briggsae-BCA1
A8WN21_Caenorhabditis_briggsae-BCA2
Q22460_Caenorhabditis_elegans-BCA1
Q2YS41_Caenorhabditis_elegans-BCA2
E3LDN3_Caenorhabditis_remanei-BCA1
E3MK96_Caenorhabditis_remanei-BCA2
C1C2M7_Caligus_clemensi-BCA
E2ANQ9_Camponotus_floridanus-BCA
BOWKV7_Culex_quinquefasciatus-BCA
G6D7Z4_Danaus_plexippus-BCA
E9GLB5_Daphnia_pulex-BCA
/3JTM9_Dendroctonus_ponderosae-BCA
B3LZ10_Drosophila_ananassae-BCA
B3P1V8_Drosophila_erecta-BCA
B4JHY1_Drosophila_grimshawi-BCA
Q9VHJ5_Drosophila_melanogaster-BCA
B4KDC1_Drosophila_mojavensis-BCA
B4GFA1_Drosophila_persimilis-BCA
Q296E4_Drosophila_pseudoobscura-BCA
B4HKY7_Drosophila_sechellia-BCA
B4QXC5_Drosophila_simulans-BCA
B4LZE7_Drosophila_virilis-BCA
B4NBB9_Drosophila_willistoni-BCA
B4PTY0_Drosophila_yakuba-BCA
BOE7MO0_Entamoeba_dispar-BCA
C4LXK3_Entamoeba_histolytica-BCA
K2GQMO_Entamoeba_nuttalli-BCA
E2B2Q1_Harpegnathos_saltator-BCA
HMEL015257_Heliconius_melpomene-BCA
EY481200_Hirudo_medicinalis-BCA
GOQPN9_Ichthyophthirius_multifiliis-BCA
E9B8S3_Leishmania_donovani-BCA
A4HSV2_Leishmania_infantum-BCA
Q4QJ17_Leishmania_major-BCA
E9AKUO_Leishmania_mexicana-BCA
D3P148_Lepeophtheirus_salmonis-BCA1
K7IWK8_Nasonia_vitripennis-BCA
A75717_Nematostella_vectensis-BCA
A0BD61_Paramecium_tetraurelia-BCA1
AOE8J0_Paramecium_tetraurelia-BCA2
AOCEX6_Paramecium_tetraurelia-BCA3
AO0BDB1_Paramecium_tetraurelia-BCA4
A0C922_Paramecium_tetraurelia-BCA5
187043763_Saccoglossus_kowalevskii-BCA
G4V6B2_Schistosoma_mansoni-BCA
E9IP13_Solenopsis_invicta-BCA
SMARO006741_Strigamia_maritima-BCA
H3I1177_Strongylocentrotus_purpuratus-BCA
Q22U21_Tetrahymena_thermophila-BCA1
Q22U16_Tetrahymena_thermophila-BCA2
17MDL7 _Tetrahymena_thermophila-BCA3
17LWM1_Tetrahymena_thermophila-BCA4
17MOMO_Tetrahymena_thermophila-BCA5
17MD92_Tetrahymena_thermophila-BCA6
17M748_Tetrahymena_thermophila-BCA7
Q23AV1_Tetrahymena_thermophila-BCA8
D6WK56_Tribolium_castaneum-BCA
E5SH53_Trichinella_spiralis-BCA
A2ENQ8_Trichomonas_vaginalis-BCA1
A2DLG4_Trichomonas_vaginalis-BCA2
B3S5Y1_Trichoplax_adhaerens-BCA
117195962 _Xenoturbella_bocki-BCA

L rsssamassie 95 AF A8ame 968 0 F A HARE 95 S8 AFs 96 86 25 Ake 95 95 26 25 54 98 25 a8 95 985 A8 6 #5 MOVLEQVIAANQTFTKNLS--DQFV ------------ HYBSEPS - KLPKRQL
1 MDK | lKG | MKYRKCH - - REGMV - = « = « = = = = = = = KQffleQvk - DHPEBKA
1 MDR | FRG IMKYRRTN - - RGKMV VQVK-NHPEPRKA
1 MDR I FRG IMKYRRTN - - RAKMV VQVK-NNPERKA
1 MDR | FRG IMKYRRTN - - RAKMV VQVK-NNPEBKA
1 MNR | DG IMQYRQTL - -RPTLL KKVA-LGP/SVRS
1 MER I ERGVMRYRNTT- - REQMV KQVR - DN PQBKA
1 MPGLHKVEQG | VKFRQTA- - RKELV EQIR-NNPHPTA
1 AAAS I IVIAILI INGSESWSAYCEVCVTGTPPGSKWYRSFV--KFAI IHRVGSWAWD TASFSCLSSV-CSSSPKA
1 MER IBIRGVMRYRHTT- - REQMV - = = = = = = = = = - = QEFRKVR-DNPQRKA
1 MDK | 1 KG IMKYRKCH - - REEMV - = = = = = = = = = - - KQElokVK - DCRERKA
T Lk T T MSAFAK IBIKGVVKFRHGP - -RGSA [ - === === ===~ KKLQE I K- KHGHRITA
B om wm mms o S S5 oS RS S SR S S S S S0 S S NS Sk S8 S DS S BE S S S SR LS S s MNK IJRGV IQFRNTI - - RKDLV EEVK-NNP/SPTA
Poom e s 5o S B SRS B S S S SR S A S B Sa S S S S SRR SR e DN NS S B RS Y e Se MPGLQKIENGV IRFRQTV- - RKDLV EH I R-DNPHPTA
B e e ey MNR | IRGV IQYNQK I - - KAGLV EHVS - DHPINPTA
1 --MPGLQKIBNGV IRFRQTV- - RKDLV EQVR-DNPHPTA
1 RGVIQFRNTI - -RKDLV EE|K-NNPSPTA
1 NGV IRFRQTV- - RKDLV ERIR-DNPHPTA
1 RGV IKYRQTI - -REDLV EE|K-NNPQP|TS
e iy P e R MPGLQKIENGV IRFRQTV- - RKDLV EQIR-DNPHPTA
RG ILQYNRSAK- KKDVL - - -« -« -«-n=- KQLSKI1VDSQS TPISS

KG/ IMKYRKCH - - REGMV. QRVR-DHPERKA

RGVMRYRNTT- - REQMV QKVR-DNPQPRKA

RG/IMRYRVLD - - RATMV QQVK-DNPVPKA

KG/I LKYRKTY - -RTEMV KQVA-DRPERKA

KG IMKYRS TV - - KDTMV VKVK-DNP TRKA

RG/ IMRYRNTT- - REQMV QKVR-DNPERKA

RG IMRYRNTT- - REQMV QKVR-DNPEPKA

RGVMRYRN TT- - REQMV QKVR-DNPERKA

RG IMRYRNTT- - REQMV QKVR-DNPERKA

RG IMRYRNTT- - REQMV QKVR-DHPEPKA

RGVMRYRNTT- - REQMV QKVR-DNPEPRKA

T s o e e e m s sim s e e s e e e e s e es mm e AR = e e A b e e s s e e e sm mm me ae e e MER | JRGVMRYRN TT- - REQMV QKVR-DNPERKA
1---- RG IMRYRNTT- - REQMV. QKVR-DNPEPRKA
T i e o s s s e Sam e e B R BT S SR TS T I A R MR R SR M A SRR SR SR A S e s MER I lRG I MRYRN TT- - REQMV. QKVR-DNPERKA
1 RG IMRYRNTT- - REQMV QKVR-DNPERKA
1 RG IMRYRNTT- - REQMV QKVR-DNPERKA
1 RG IMRYRNTT- - REQMV QKVR-DNPERKA
1 MTQL TPQQAL TFLEDGNNRFVEGKTI TYNFE------------ ERRKEL | -NKQER I A
1 MTQL TPQQAL TFLEDGNNRFVEGKTITYNFE -ERRKELV-NKQEPR A
1 MTQL TPQQAL TFLEDGNNRFVEGKTI TYNFK----c-cum--- ERRKELV-NKQER IA
MDR | EKG I MKYRKCH - - REGMV QKVR-DHPERKA

MDR I lRG | MRYRVLD - - RASMV QEVK-DNPVPKA

MPGLDKLEKG ILLYRSTI - -QPHVV QQVK - DNPQRKC

MQSLEKNN IQWSEK K- -NEDP EKLA- KTQSPKF

1MSLCSCGCPHP TKPTLDVPSMYFSTTPELLCNRNMSEPSANATL TKEKLASLVGGRL- - - - - - - VQSVQREQPPRGSG IQPLEDFNKHWAGE | V- -QLNP VELA-KQQKPRQY
1MSLCSCGCPHP TKPTLDVPSMYFSTTPELLCNRNMSEPSANATL TKEKLASLVGGRL - - - - - - - VQSVQREQPPRGSG IQPLIIDFNKHWAGE I V- -QLNP VELA-KQQKPBQY
1MSLCSCGCPHP TKP TLDVPSMYFSTTPELLCNRNVSEPSANATP TKEKLANLVGGRL - - - - - - - VQSVQREQPPRGSG IQPLIIDFNKHWAGE I V- -QLNP VELA-KQQKPBQY
1MSLCSCGCPHP TKQTLDVPSMYFSTTPGLLCDRNTSEASE TATLRKEKLASLVGGRL- - - - - - - VQSVQREQPPRGSG IQPLIEDFNKHWAGE | V- -QLNP -DYEVELA-KQQKPQY
1 MEKVFRG | IRYKNAY - - KDDVF - = = = =« = = = = = = TKLSKIKESGSSPBST
1 KGVMKYRKCH - - REGMV - - - - - - - = = = - - KQfleQVR - DHRERQA
1 QGVVRFRHVL - -RPSLL -PSLREVA-EKVARKT
e e MNQQ I VSNS IQE I THYNRVEIEGNRRYVAKKL - - ASDD - - = = = = = = - - - - NYBKNLS - KGQSPKY
e MQNQ | VHES | SEMKKY AKABQGNKNYVAKKT- - AEDP RKLS-QGQNRKY
L= --MNQQ IVSNS IREFSQYNRVEEGNN I YVEKKM- - A1YY KKLS- TGQTRKY
B e P e MQTQIVHES IEEYKLYNKVBEGNKSYVKKKL - - AQDE RKLA- KGQNPKY
N P T MNQQ I VSHS ILE INHYNRVBEGNKRYVAKKM- - AEDP KTLS- KGQNPKY
e MPGMEKLERGVLRYRNGV- - RQELV -PQEERVR-DNPERTA
T e R R MNQ LG | LKSHANK- - -QSFL -NQLKTFN-EKPNILA
L T T e e L T IS MDR I BKG | MKYRKCH - - REGMV. - KQEQQVR - DHPEBKA
T e MVVAPQHHVG I VKVIERG | IRYRH | F - - REKMV -RQEQ ! IK-DDPHEDA
S [T M o MQNGGSRRVGRALVQVCRRFSSKPGVT -SQTRPFQVGLKPPLA
P MNP IN---QADQQQELQTHG IDSLBQYNKRWAQQ Q- - VEDP -KFEERLA-KTQTREY
R N MNP IN---QADQQQELQTHG IDALEHQYNKRWAQQIQ- - VEDP -KFEQRLA-KTQTREY
T o e s i mm m i - -MALRKLLSSTF -~ === KASLSSQQALRYKD IDRL IQNN INWSEK K- - VEDP -EYETQLA- KAQHPKY
o e i i e i o ot IQMNSFRKLLKGPG- - = = = = = - - FSYCLQNKRISE IQRL IQNNVEWSKN | | - - KEDP -KFEDELA-KQQTRKF
S MDQKVQPRKTDMFHSDEQ- - - EDNHNDYFCQHG IDDLEQYNKNWAYK 1Q- -HEDP -SFENKLA-KAQNEBEY
T MDEYKKL IQNNREWAAKMR - - | EDP -QFELNTS-KE IEHKY
T omm wie i mmomim mn ovn miim NQQQDKKQTCHGCCLHNDQNEF TFFDKCGDDEDAG IDRLIEQYNQKWAEQ I L -TFETELA-KKQTBEDY
T rmam cm o imie aie cm i -DFEPGLA-QQQTRKF
L e e m e e e e e e e e e e e MDR[IKGIMRYRNVK--KEKMV - KQEKEVK - DNEMP KA
o MRKLENGVVKYRETA- - RSQVL -KRLRQVK-EDFHBIVT
Lom oo mn mm s mn e e - -MSQLELITSANQAFLEAN - -PELTKLN-KAPQRH |
Toaemmmmae e - -MYQLEKLHSDNQKFLKEH - -PDLPKLN-KCLQRK I
LTommmme e ----MIEKVIRGBVLRYSASL--SSANK -TLYAQVA-EKVQBsC
e MPGMEKLEING IMKFRGT I - - RNDLV - = = = = = = = = = = = QQflorVK - DNEINEITC

37



EIW34693_Pelosinus_fermentans-BCA
F4WAG3_Acromyrmex_echinatior-BCA
J9K706_Acyrthosiphon_pisum-BCA1
C4WVD8_Acyrthosiphon_pisum-BCA2
19)ZY3_Acyrthosiphon_pisum-BCA3
D4ANWE5_Adineta_vaga-BCA2
Q17N64_Aedes_aegypti-BCA
FC551456_Ancylostoma_caninum-BCA
E3X5Q8_Anopheles_darlingi-BCA
Q5TU56_Anopheles_gambiae-BCA
HI9KS29_Apis_mellifera-BCA
F1LE18_Ascaris_suum-BCA
GOMSW4_Caenorhabditis_brenneri-BCA1
GOMRG1_Caenorhabditis_brenneri-BCA2
A8XKV0_Caenorhabditis_briggsae-BCA1
A8WN21_Caenorhabditis_briggsae-BCA2
Q22460_Caenorhabditis_elegans-BCA1
Q2YS41_Caenorhabditis_elegans-BCA2
E3LDN3_Caenorhabditis_remanei-BCA1
E3MK96_Caenorhabditis_remanei-BCA2
C1C2M7_Caligus_clemensi-BCA
E2ANQ9_Camponotus_floridanus-BCA
BOWKV7_Culex_quinquefasciatus-BCA
G6D7Z4_Danaus_plexippus-BCA
E9GLB5_Daphnia_pulex-BCA
/3JTM9_Dendroctonus_ponderosae-BCA
B3LZ10_Drosophila_ananassae-BCA
B3P1V8_Drosophila_erecta-BCA
B4JHY1_Drosophila_grimshawi-BCA
Q9VHJ5_Drosophila_melanogaster-BCA
B4KDC1_Drosophila_mojavensis-BCA
B4GFA1_Drosophila_persimilis-BCA
Q296E4_Drosophila_pseudoobscura-BCA
B4HKY7_Drosophila_sechellia-BCA
B4QXC5_Drosophila_simulans-BCA
B4LZE7_Drosophila_virilis-BCA
B4NBB9_Drosophila_willistoni-BCA
B4PTY0_Drosophila_yakuba-BCA
BOE7MO0_Entamoeba_dispar-BCA
C4LXK3_Entamoeba_histolytica-BCA
K2GQMO_Entamoeba_nuttalli-BCA
E2B2Q1_Harpegnathos_saltator-BCA
HMEL015257_Heliconius_melpomene-BCA
EY481200_Hirudo_medicinalis-BCA
GOQPN9_Ichthyophthirius_multifiliis-BCA
E9B8S3_Leishmania_donovani-BCA
A4HSV2_Leishmania_infantum-BCA
Q4QJ17_Leishmania_major-BCA
E9AKUO_Leishmania_mexicana-BCA
D3P148_Lepeophtheirus_salmonis-BCA1
K7IWK8_Nasonia_vitripennis-BCA
A75717_Nematostella_vectensis-BCA
A0BD61_Paramecium_tetraurelia-BCA1
AOE8J0_Paramecium_tetraurelia-BCA2
AOCEX6_Paramecium_tetraurelia-BCA3
AO0BDB1_Paramecium_tetraurelia-BCA4
A0C922_Paramecium_tetraurelia-BCA5
187043763_Saccoglossus_kowalevskii-BCA
G4V6B2_Schistosoma_mansoni-BCA
E9IP13_Solenopsis_invicta-BCA
SMARO006741_Strigamia_maritima-BCA
H31177_Strongylocentrotus_purpuratus-BCA
Q22U21_Tetrahymena_thermophila-BCA1
Q22U16_Tetrahymena_thermophila-BCA2
17MDL7_Tetrahymena_thermophila-BCA3
17LWM1_Tetrahymena_thermophila-BCA4
17MOMO_Tetrahymena_thermophila-BCA5
17MD92_Tetrahymena_thermophila-BCA6
17M748_Tetrahymena_thermophila-BCA7
Q23AV1_Tetrahymena_thermophila-BCA8
D6WK56_Tribolium_castaneum-BCA
E5SH53_Trichinella_spiralis-BCA
A2ENQ8_Trichomonas_vaginalis-BCA1
A2DLG4_Trichomonas_vaginalis-BCA2
B3S5Y1_Trichoplax_adhaerens-BCA
117195962_Xenoturbella_bocki-BCA

B bs

oo

-

-<
I 00
=nLn=======:

v w
ocoow
- r S
-
——<
. ] QO > -
EEE<-—<VLLLLLLE-E<ZTVLVLLLLKZZTVLLL V=

--TRFTETN I
- -ARFTESNV
--ARFTETN I
--ARFTETN I
VVA--SRLTQAVP
- - TRYTDTHV
-ARFTSSQV
--TRFTETHV
- TRFTETHYV
- TRFTETNV
-LSFTQTEA
- TRFTQSQV
--ARITSSQV
- TRFTQSAV
-ARITSSQV
- TRFTQSQV
--ARITSSQV
- TRFTQSRYV
-ARITSSQV
-NVFMNSD |
--TRFTETNV
--TRYTDTHV]
- TRFTETCV
- TRFTQTDYV
-TRFTQTNV
- TRYTDTHYV
-TRYTDTHYV,
-TRYTD THV
-TRYTDTHV
-TRYTDTHV
- TRYTD THV
-TRYTDTHV
-TRYTDTHV
- TRYTD THV
-TRYTDTHV
-TRYTD THV
- TRYTD THV
-EYLFNVNF

“EYLFNVNF
“EYLFNVNF
--THFIETNV
- - TRFTETSV
- - TKMINQDV|
VAA- -ERLTGMI P
VPA--NEIVGLYP
VPA--NEIVGLYP
VPA--NEIVGLYP
-NEIVGLYP

VPA--EAL GLGP
VPA--EALTGLGS
VPA--E'L GTYP

VAA- - ERLTGTHP
VPA--ETLTGLGP
VSA--EQLTSLQP

-EKLVGLGP
vsI GMLP
M | QTNV

LIT--S VMQLDI
LVNFAEDA IGVKR
LVSFVEDA IGVKR
-SNIASIAP
-sRFFQTNV

RTPAP

ELTTN

CTYTCGTKLQQN- - AAGLSAL

IVGIFELGVK
ELGCVVNN/IR

LGCVHNDIIR
LACSRNNV

FITIIITIIIIIIIIIIIIIZIIIIIIIIIIIIIICSIIILM

e iy T ———— T E— —

IEYGVTHLKTP
-GSV‘YGVTHLKTPL
V‘YGVTHLKTPL

L

PAG

P

LAALQMA IQEGKVENVYV

-NCVIQYAVEHLNHS I

AC | KNDVNH V]

TLLRCRAIND 1 1C

GCVVND/IKHVI

LSVIQYAVD I LKVK
-LSVIQYSVDILKVK
-LSVVQFAVDVLKVK
-LSVVQFAVDVLKVK
-LSVVQYAVDVLKVK
-LSAIQGAVDFHKVE

LSVIQYAVEVLKVK

LSVVQYAVEVLKVR
IPIA GCVVNDJIR

S IELACLMKNVKD |V

RWTPA
SHMYDR-LHEH--GIVTT

A
IPIAMD ACVTGS[IRHVV

MNLLYRIRNE I

AMNLLYQLRDPE
AINTLYNIHECP
AMNLLYKLKDPE

YRLHQCP

YQLRDPE
YQLRDPD
YQLRDPE
YQLRDPD
YQLRDPD

YQLRDPD
YQLRDPD
YQLRDPE
YQLRDPD

AC TAACQRAH
C TAACQRAH -
\C TAACKHAH

”“MNLI

GGVTAALHEDR -
GGVTAALHEDR
GGVTAALHEDR

GGVTAALHEDR- -

GMTFILSHDSR-
GG | KAAMTQQS -
GGVKAAMKQDS -
GG | KAAMAQDS -
GG | KAAMKQDS -

GGVKAAMTQDS s

GGVKAAIQNPK-
GGVKAAIKNPK-
GGVNAAI INPK-
GGVAAS | TNPK -

YSLREEE
YKMHLHP
YGLHQCP
YNLHKCP
YQLHQCP
YNLHKCP

YALRDEE
YQLRDPQ
YKLKSAD

YALRDEE

IYKLQDSE
A HSMEQRD
GMTHASTDSLGAQM- - - - - - -
GMTHATSDSLSLAM- - - - - - -
!HSLGGTA

SGIHDEC

----------------- 118
oo 118
----------------- 118
117
117
117

109
180
180
180
180
120
118
117
124
124
124
124
124

NNLGKCKHEKSHSYLAHHEHQP IN 136
YALRDEE
HGLRDPA
RHLPVSR-




EIW34693_Pelosinus_fermentans-BCA
F4WAG3_Acromyrmex_echinatior-BCA
J9K706_Acyrthosiphon_pisum-BCA1
C4WVD8_Acyrthosiphon_pisum-BCA2
19)ZY3_Acyrthosiphon_pisum-BCA3
D4NWE5_Adineta_vaga-BCA2
Q17N64_Aedes_aegypti-BCA
FC551456_Ancylostoma_caninum-BCA
E3X5Q8_Anopheles_darlingi-BCA
Q5TU56_Anopheles_gambiae-BCA
HI9KS29_Apis_mellifera-BCA

FI1LE18 Ascaris_suum-BCA
GOMSW4_Caenorhabditis_brenneri-BCA1
GOMRG1_Caenorhabditis_brenneri-BCA2
A8XKV0_Caenorhabditis_briggsae-BCA1
A8BWN21_Caenorhabditis_briggsae-BCA2
Q22460_Caenorhabditis_elegans-BCA1
Q2YS41_Caenorhabditis_elegans-BCA2
E3LDN3_Caenorhabditis_remanei-BCA1
E3MK96_Caenorhabditis_remanei-BCA2
C1C2M7_Caligus_clemensi-BCA
E2ANQ9_Camponotus_floridanus-BCA
BOWKV7_Culex_quinquefasciatus-BCA
G6D7Z4_Danaus_plexippus-BCA
E9GLB5_Daphnia_pulex-BCA
/3JTM9_Dendroctonus_ponderosae-BCA
B3LZ10_Drosophila_ananassae-BCA
B3P1V8_Drosophila_erecta-BCA
B4JHY1_Drosophila_grimshawi-BCA
Q9VHJ5_Drosophila_melanogaster-BCA
B4KDC1_Drosophila_mojavensis-BCA
B4GFA1_Drosophila_persimilis-BCA
Q296E4_Drosophila_pseudoobscura-BCA
B4HKY7_Drosophila_sechellia-BCA
B4QXC5_Drosophila_simulans-BCA
B4LZE7_Drosophila_virilis-BCA
B4NBB9_Drosophila_willistoni-BCA
B4PTY0_Drosophila_yakuba-BCA
BOE7MO0_Entamoeba_dispar-BCA
C4LXK3_Entamoeba_histolytica-BCA
K2GQMO_Entamoeba_nuttalli-BCA
E2B2Q1_Harpegnathos_saltator-BCA
HMEL015257_Heliconius_melpomene-BCA
EY481200_Hirudo_medicinalis-BCA
GOQPN9_Ichthyophthirius_multifiliis-BCA
E9B8S3_Leishmania_donovani-BCA
A4HSV2_Leishmania_infantum-BCA
Q4QJ17_Leishmania_major-BCA
E9AKUO_Leishmania_mexicana-BCA
D3PI48_Lepeophtheirus_salmonis-BCA1
K7IWK8_Nasonia_vitripennis-BCA
A75717_Nematostella_vectensis-BCA
A0BD61_Paramecium_tetraurelia-BCA1
AOE8J0_Paramecium_tetraurelia-BCA2
AOCEX6_Paramecium_tetraurelia-BCA3
AO0BDB1_Paramecium_tetraurelia-BCA4
A0C922_Paramecium_tetraurelia-BCA5
187043763_Saccoglossus_kowalevskii-BCA
G4V6B2_Schistosoma_mansoni-BCA
E9IP13_Solenopsis_invicta-BCA
SMARO006741_Strigamia_maritima-BCA

H31177_Strongylocentrotus_purpuratus-BCA 137 Q TGSGSQHSMDLMNN

Q22U21_Tetrahymena_thermophila-BCA1
Q22U16_Tetrahymena_thermophila-BCA2
17MDL7 _Tetrahymena_thermophila-BCA3
17LWM1_Tetrahymena_thermophila-BCA4
17MOMO_Tetrahymena_thermophila-BCA5
17MD92_Tetrahymena_thermophila-BCA6
17M748_Tetrahymena_thermophila-BCA7
Q23AVI_Tetrahymena_thermophila-BCA8
D6WK56_Tribolium_castaneum-BCA
E5SH53_Trichinella_spiralis-BCA
A2ENQ8_Trichomonas_vaginalis-BCA1
A2DLG4_Trichomonas_vaginalis-BCA2
B3S5Y1_Trichoplax_adhaerens-BCA
117195962_Xenoturbella_bocki-BCA

122
119
119
119

119
126
171
119
119
126
122
126
122
126
122
126
122
126
122
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
118
118
118
119
119
122
110
181
181
181
181
121
119
118
125
125
125
125
125
122

137 VHNENNQMKSSPLEK

136
129

127
127
135
149
140
113
149

93
119
124
118

118 VKVQD I EKVKGDLSH

120

IQNIASYDFLKKRLETY
IASYGFLRKRLDSV
IASYGFLRKRLEAY
LRHFLSYPFLKDRLNRK

ISPDAIKM] EKEREDEEDNFH = == oo 2 cie s mm of mm mm 2 8in 2 oo S0 mSn =8 eid oS ais e o2 &= = HP IN
-FASQASRRMSPLKAWLCAHASSSLTKFQHLE I TGF---HEPILFQ-GEMSLRKEVAY IDPEDKFA|EDKESQ |
-YGSTVNRRKSPLRAWLCSHAMSSLEKYQQLEAAGF---GTPLVFQ-AETPLRRISAYIDPEDKLSVTDKESQV
-FAS IDNRRMSPLRSWLC THAISSLEKYQQLEAAGF---DTPLIFQ-AETPLRRI IAYIDPEDKFSVTDKESQV
----- SIPSKNPLEQ KTHAKGTVEQFQKLELSGD- - YRQKLVFASAQHHEDDFEAY IDPNNEF KSSDKESQV
-FSSRKNRRISPLRAWLCEHANTSLEKFQNLRQVGL---DKPLIFS-SETPLRKFVAYIDPENQFALEDKESQV
----HTFDPQSPMDHWLRRHGFASLKKLEERLADKT- --AKPIKFV-SDNPSFSFEAVIDPEDKWGVEDKESQ |
-FASLDNRRISPLRAWLCEHANTSLDKFQNLREIGL---DKPLIFS-SETPLRKFVAYIDPENNFA|EDKESQV
-FASLDNRRISPLRAWLCEHANTSLAKFQNLKE IGL---DKPLIFS-SETPLRKFVAYIDPENNFA | EDKESQV
-LASKVNRRISPLKAWLCAHASNSL TRFQQLEISDF---RDPILFQ-GETSLRKFVAYIDPEDKFGVEDKESQ I
----KDFDEKSPLDHWVRKHGYVSLHKLDQRLKEGP---SCRLEFA-ENSPIHSFKAIIDPENKLGVEDKESQ |
----KNFDVTSPMDH RRNGFASVKRLNERLHLGP---SNMSFES-EVSPSQSFEAIIDPMDRLPVEDKESQ I
----KSFDPESPMDHWLRRHGFNS | KKLEKRLADKK- - - AGP IQFV-SDNPLFSFQAVIDPEDKLNVEDKESQ |
----TKFDVSSPMDQWLRRNGFESMKKLNERLHIGP---KTMKFES-EVAPSQSFEAI| IDPMEKWSAEDKIESQ |
----KSFDPESPMDHWLRRHGFNS | KKLEKRLADKK- - -AGP IEFV-SDNPLFSFQAI IDPEDKLNVEDKESQ |
----KNFDVTSPMDHWVRRNGFASVKRLNERLHRGP- - -SSMKFES-EVAPSQSFDA | IDPMDTLAMEDKESQ |
----KSFDPESPMDH RRHGFNS IRKLEKRLADKN- - -AGP IEFV-SDNPLFSFSAVIDPEDKLNVEDKESQ |
----KEFDPSSPMDNWVRRSGYSS I KRLNERIHRGP---SIMKFDS-EVAPSQSFEA I IDPMDKLSAEDKESQVN IFQQTDNPVFICFQI
----KSFDAESPMDHWLRRHGFNS | KKLEKRLADKT---AGPIEFV-SDNPLFSFQAIIDPEDKLNVEDKIESQ I
-GWSEEELLQSPLKAWLYKHGMDSLNKLNDKLTS-P---ESPLTFM--KDTQHEFEANMD - -NKLLESDQESQ |
-FASQTNRRISPLRAWLCAHASSSL TKFQHLEVAGF---HEPIIFQ-AETPLRKFVAYIDPEDKFA|EDKESQ |
-FASRKNRRISPLRAWLCEHADTSLEKFQNLQETGL---DKPIIFS-SETPLRKFVAYIDPENQFA | EDKESQV
-ESNLEQRRISPLKSWLCAHGKSSLNKFLDVKG-DF---NKPILFS-AETPQRKFVAYIDPENQFC |EDKESQV
-ETNMRTLERSPLKAWLHRHGS ISLTKFERLEVHGF---QQPLTFP-MEGPFRQFVAYIDPDNKFSL TDKESQL
-FASKENRRLSPLRSWLC THAQSS IDTFNELEKHNY - - -DKPLLFQ-GETPLRKFAAY IDPEKKFS|EDRESQ I
-FASKLNRRLSPLRSWMC THAS TSLEKFQEWRDAGM- - -KDPLLFS-SETPLRRFVAY IDEEQKFAVEDKESQ I
-FASKLNRRLSPLRSWLC THANTSLERFQEWRDAGM- - - KDPLIFS-SETPLRRFVAY IDEEQKF TLEDKESQ |
-FASKLNRRLSPLRSWLC THANTSLDRFQEWRDAGM- - - KDALVFS-SETPLRRFVAY IDQDDKFA |EDKESQ |
-FASKLNRRLSPLRSWLC THANTSLERFQEWRDAGM- - - KDPL IFS-SETPLRRFVAY IDEEQKFALEDKESQ |
-FASKLNRRLSPLRSWMC THANSSLEKFQEWRDAGM- - - KDPL IFS-SETPLRRFVAY IDEEQKFAVEDKESQ I
-FASKLNRRLSPLRSWLC THANTSLEKFQEWHDAGM- - -KDP IFFS-SETPLRRFEVAY IDSEKKFA | EDKESQ |
-FASKLNRRLSPLRSWLC THANTSLEKFQEWHDAGM- - - KDP IFFS-SETPLRRFVAY IDSEKKFA | EDKESQ |
-FASKLNRRLSPLRSWLC THANTSLERFQEWRDAGM- - -KDPLIFS-SETPLRRFVAY IDEEQKFALEDKIESQ |
-FASKLNRRLSPLRSWLC THANTSLERFQEWRDAGM- - - KDPLIFS-SETPLRRFVAY IDEEQKFALEDKESQ I
-FASKLNRRLSPLRSWMC THANTSLEKFQEWRDAGM- - -KDPLIFS-SETPLSRFVAY IDEENKFA | EDKIESQ I
-FASKLNRRLSPLRSWLC THANTSLEKFQEWRDAGM- - -NDPLLFS-SESPLRREVAY IDKDQKFA | EDKESQ |
-FASKLNRRLSPLRSWLC THANTSLERFQEWRDAGM- - - KDPL IFS-SETPLRREVAYIDEEQKFALEDKESQ |

- SENALSSILSDL IPIAEKC- -
SENALSAILSDL IPIAEKC- -
-------- SENALSS ILSDL IPIAEKC -« =----«--
-FASQMNRRISPLRAILCAHASSSLAKFQHLEVAGF - -
-ESNLEQRRISPLKSWLC THGKTSLNKFLD | KG-DF - -
----- QKHEGTPLQ I WLKRHGARTLVKYKELLQAGG - -
L-GLINNWLLHIRDLYLKH- -
ILHVSAVKKRHW-
ILHVSAVKKRHW-
ILHVSAVKKRHW-
| LHVSAVKKRHW= = = - - - - - - -
LIQRNGMVSF KRFCEMKKMGK - -
LCAHGSSSLAKFQQLE I TGF - -

V-GLADH
-GCSEFDVMQSPLKA
-FASQVNRRISPLRA
-------- TDNHY IP
LNQIKIVYEKHQ----------
LNNLKLVYEKHQ -
NQIKIVYEKNQ-
LNQ I KLVYEKHQ -
LNQ I KLVYEKHA- - - -
LAKFGKASLNAFKEVER-GS - -
IWENGCKTLQNFNLKSDILS- -
LCAHASNSLAKFQHLE | TGF - -
LCRHAASSFRKFDKLKAAGF - -
LRAYGSPALEKYERHMENP - - -
ILLHIRDLYLRYK-
ILLHIRDLNLRYK-
ILHIRDLYFKH- -
ILHIRDLYLKH - -
ILLHIRDLYLRYK-
ILHIRDIYLKH- -
ILHIRDIYIRYK-
ILHIRDYYLKH- - ---------
LCTHALTSLEKFQQLQVTDY - -

----SHDKDKNPFAA

-FASQTNRRMSPLRA
-TVSLLDKQVSPLKA

I-GLINQ
I1-GLINQ
L-GLINN
L-GLINN
L-GLINN
L-GLINN

-FASQDNRRISPLRA
----AEWKPDEPLKS
IKPED IEKFKSDLSK

LKKTGASSLTRFEKVDMSQE- -GGVKLLFE-DATGGEPMEVTIDEGNKLDSVDK

----NNDIHSTCIQ
----------------- NND IHSTC 1Q
-HEPIIFQ-AETPLRKFVAYIDPEDKFAIEDKISQI

-EKPMLFT-GETPQRKFVAYIDPENRFC | EDKESQV
-VGP IKFQ-AETPEKIFEDAYIDVENQFKPVDKESQV
QVYLQKHPQDKIVNIMCE I
RRMLTELP TRNHLDABCEL
RRMLTELP T TRNHLDA
RRMLTELPTRNHLNA
RRMLSELPTRNHLDA
-EDSLIFM--KNTKHEFEAR/ID- - SQLDEADQ!
-HEPLLFQ-AETPLRKEVAYIDPEDKFAI|EDK

DLIESLESEDDKVNC
ELINQLEDEDDRVAC
ELIESLENENDKLDC
ELINSFAEEDDQINC
ELIESFADENDKI TC
-KSPLKFT-GETPKHNFEAFIDPDDKFG | EDK
----- FKSSIHPKCPTLELDLTLTKHLTEIDL
-REPILFQ-AETPMRKFVAYIDPEDKFAIEDK
-KEPLEFQ-SETPMRREVAY IDPENKFEEVDK
-AEEVTYEGGGRKGAKLSAVIIEDNGKLSKTDR,|
EDLDKIQNFDEKVNK
EDLDKIQNFDEKVNK
KNYLKSFNENQ | TDK
QEYLKKFEGQEQVDK
KDLDR IQDMAKKVDK
KR I/IDQ TKGDEKFNKMSE L
KQLHELHDREL I LDKEVEL
QKY IDQFEGN | KWDKEVE |
-GKPLIFQ-AETPMRKFVAY IDPENKFTIEDKESQ |
-QQVLQF I -PEYPFLQFSAKIDPSGKL TNADKESQ |
DPID

-SAVQHAEFLRSNPLLQPL I KQG
SAVQHAECLRSNPLLQPL | KQG
LQN|VASYGFLKKRLERH
I ASYGMLKKRLEKH
IASHPELKKKLE IG
VYNILGNSTI IQGAWDRG
MEHVVETHL IQRVWSRQNEEDAAAKRENRPSQ
MEHVVETHL IQRVWSRQNAEDAAAKRENRPSQ
MEHIVETHL IQRVWSRRNAEDAAAKRENRPSQ
MEHVVETHL IQRVWSRQNTEDAAAKRENRPSQ
IYSYDFMKNR IDDK
VASYGFLKRRLEKH
LKSFPEISNPLSKG
IWKNP | IQKSWQKG
VWKNP | VQKSWQDG
IWKNP I IQKSWQKG
IWRNP | VQKSWQEG
IWKNP | | QKAWQKG
ISSYGELKDRLESG
VYSYEML TNQLAQN
IASYGFLKKRLERH
IASYPF | KEGLVDG
LEHLQSYDF I GKRME TD
1AQsMYMIGNS T1EQDAWDRG

MA

TLQ
TLQALQ
TLQQLQ
VI E
viLA
VLA
VLA
VILA
TLVQME
TLQQLQ
vLQQLH
VRAQVM
VREQVL
VRAQVM
VREQVL
VRAQVM
cLQ@LQ
vLQ@M |
TLQALQ
VLQQVE
VLQ

TLHNRF I T--------

HCLQQLE
IKNSVRCVRENPL IP

VKKTVQKLRENPL I T
LLHVNSYSFMKEK | AAG
CcCLQ LQ.ISSWGFLRSKLENN

TLQ

IENIVASYGFLKKRLESH
LENCASHGFLTEFLEKK
IEN/IASYGFLKRRLESH
IENVASYGFLKRRLESH
LQNIASYGFLKKRLERH
I TTHGFLAKLLNEK
LINICSHEFLKEYLESG
LENVASHGFLKEFLESQ
IMN[ISTHEFLKDYLEAG
LENVASHGFLKEFLESQ
LINICSHEFLKEYLESG
LENVASHGELKEFLVSQ
LVNICSHQILQEHLESG
LENVASHGFLKEFLESQ
1ENI YSYGFMKERMDQH
LQN I ASYGFLKKRLERH
IEMIASYGELKKRLESH
LQNII ASYGMLKKRLEKH
LQHIASYSF IQSAINSG
LQN I ASYGFLKKRLERN
MSN | ASYGFLKARLESH
MSN | ASYGFLKARLESH
MSNVASYGFLKSRLESH
MSNI I ASYGFLKARLESH
MSN I ASYGFLKTRLESH
MSN I ASYGFLKARLESH
MSN I ASYGFLKARLESH
MSN | ASYGFLKARLESH
MSN I ASYGFLKARLESH
MSNMVASYGFLKTRLE TH
MSN I ASYGFLKARLESH
MSNII ASYGELKARLESH

LGNSTI IQNAWDNG
LGNS TIMQGAWDRG
LGNS TILQAAWARG
LGNTTVLQNAWNSK
IGNSTILQSAWEKG
LGLSTIVQNAWQKG
IASYGFLKKRLEKH
IASHHFLQKRLLEG

--LETL

209
209
209
209
209
209
209
209
168
168
168
209
208
208
168
255
255
255
255
208
209
202
185
185
185
185
185
208
225
226
219
228
186
176
193
207
199
171
208
151
209
209
158
158
206
212



EIW34693_Pelosinus_fermentans-BCA
FAWAG3_Acromyrmex_echinatior-BCA
J9K706_Acyrthosiphon_pisum-BCA1
C4WVD8_Acyrthosiphon_pisum-BCA2
19)ZY3_Acyrthosiphon_pisum-BCA3
D4NWE5_Adineta_vaga-BCA2
Q17N64_Aedes_aegypti-BCA
FC551456_Ancylostoma_caninum-BCA
E3X5Q8_Anopheles_darlingi-BCA
Q5TU56_Anopheles_gambiae-BCA
H9KS29_Apis_mellifera-BCA
F1LE18_Ascaris_suum-BCA
GOMSW4_Caenorhabditis_brenneri-BCA1
GOMRG1_Caenorhabditis_brenneri-BCA2
A8XKV0_Caenorhabditis_briggsae-BCA1
A8WN21_Caenorhabditis_briggsae-BCA2
Q22460_Caenorhabditis_elegans-BCA1
Q2YS41_Caenorhabditis_elegans-BCA2
E3LDN3_Caenorhabditis_remanei-BCA1
E3MK96_Caenorhabditis_remanei-BCA2
C1C2M7_Caligus_clemensi-BCA
E2ANQ9_Camponotus_floridanus-BCA
BOWKV7_Culex_quinquefasciatus-BCA
G6D7Z4_Danaus_plexippus-BCA
E9GLB5_Daphnia_pulex-BCA
J3JTM9_Dendroctonus_ponderosae-BCA
B3LZ10_Drosophila_ananassae-BCA
B3P1V8_Drosophila_erecta-BCA
B4JHY1_Drosophila_grimshawi-BCA
Q9VHJ5_Drosophila_melanogaster-BCA
B4KDC1_Drosophila_mojavensis-BCA
B4GFA1_Drosophila_persimilis-BCA
Q296E4_Drosophila_pseudoobscura-BCA
B4HKY7_Drosophila_sechellia-BCA
B4QXC5_Drosophila_simulans-BCA
B4LZE7_Drosophila_virilis-BCA
B4NBB9_Drosophila_willistoni-BCA
B4PTY0_Drosophila_yakuba-BCA
BOE7MO0_Entamoeba_dispar-BCA
C4LXK3_Entamoeba_histolytica-BCA
K2GQMO_Entamoeba_nuttalli-BCA
E2B2Q1_Harpegnathos_saltator-BCA
HMEL015257_Heliconius_melpomene-BCA
EY481200_Hirudo_medicinalis-BCA
GOQPN9_Ichthyophthirius_multifiliis-BCA
E9B8S3_Leishmania_donovani-BCA
A4HSV2_Leishmania_infantum-BCA
Q4QJ17_Leishmania_major-BCA
E9AKUO_Leishmania_mexicana-BCA
D3PI48_Lepeophtheirus_salmonis-BCA1
K7IWK8_Nasonia_vitripennis-BCA
A75717_Nematostella_vectensis-BCA
AO0BD61_Paramecium_tetraurelia-BCA1
AOE8J0_Paramecium_tetraurelia-BCA2
AOCEX6_Paramecium_tetraurelia-BCA3
A0BDB1_Paramecium_tetraurelia-BCA4
A0C922_Paramecium_tetraurelia-BCA5

187043763_Saccoglossus_kowalevskii-BCA

G4V6B2_Schistosoma_mansoni-BCA
E9IP13_Solenopsis_invicta-BCA
SMARO006741_Strigamia_maritima-BCA

H31177_Strongylocentrotus_purpuratus-BCA 229 - - - - - QIRLHATFYDTFSGNVYVENQKQGRE

Q22U21_Tetrahymena_thermophila-BCA1
Q22U16_Tetrahymena_thermophila-BCA2
17MDL7 _Tetrahymena_thermophila-BCA3
17LWM1_Tetrahymena_thermophila-BCA4
17MOMO_Tetrahymena_thermophila-BCA5
17MD92_Tetrahymena_thermophila-BCA6
17M748_Tetrahymena_thermophila-BCA7
Q23AV1_Tetrahymena_thermophila-BCA8
D6WKS56_Tribolium_castaneum-BCA
E5SH53_Trichinella_spiralis-BCA
A2ENQ8_Trichomonas_vaginalis-BCA1
A2DLG4_Trichomonas_vaginalis-BCA2
B3S5Y1_Trichoplax_adhaerens-BCA
117195962 Xenoturbella bocki-BCA

163 - - - -KDVPII
210 - - - - - DLHI

GLMFNPHEIELEVVVNGY ----------------------------------------------------------------------------------------------

ALWFDIYTGD | YYFSRANKRF - - - - - IEINETTEQLLLKEINKY-YS

210 == == = DLHIHALWEDIYTGDVHYFESRQSKQF - - - - - VEINEKNVDGLVEEVSKY-YC

130 - - - - - DLHIHALWFEDIYTGD | YYFSRQSKKF - - - - - VEINEKNVDKLVEEVSKY-YC

209 - - - - - ELQVHALWTDIYKGEVYMFSFKEKCF - - - - - IKIDENTYKKLSFECTPN-K-------

210 - - - - - DLHIHALWFDIYTED | YYFSRNSKRF -IPIDETSIEQLLDEVRRY-YS -

214 - - - - - TVDLHAMWED | FAGEMYLFSKPRRKF - - - - - ILIDEGTVDKLEEEVNQH-KA- - - - - -

262 - - - - - DLHIHALWFDIYTEGD | YYFSRNSKRF - - - - - ITIDESTIEQLLTEVRRY-YS------

210 - - - - - DLHIHALWFD IYTGD | YFESRNSKRF -IAIDESSIDRLLDEVRRY-YS-

210 - - - - - DLHIHALWED |

214 - - - - - QADLHAFWFQ/IETAEMH | FSHKQHKEF - - - - - VVINDNTVDELVDEVEHH- TA- - - - - -

210« - - - RLHIHGMWFD | YKGEDYLFSKDKKRF - -VVIDEKTVTDLLAELNTR-YPLPEDQDGPVAFAQSN

214 - - - - - TVDLHAMWED I'Y EMHMESKPNKRF --VLVDESNVEEL IEEVEKH-QA- - - - - -

210 - - - - - NLHLHGAWEN IYDGEVFLFSKDRKRF --VVIDEKTVPSLSAELERR-CPLPEDKAGDVVIQNLH

214 - -~ - - TVDLHAMWED | Y EMHMFSKPNNRF

210 - - - - - RLHIHGMWED I YKGEDYLFSKDKKRF - -VVIDEKTVTDLLAELNAR-YPVPEDQDGPVAFAKSN

214 - - - - - TVDLHAMWEDILY EMHMFES KPNKQF -VLVDESNVEEL IDEVEKH-QT

226~ =~ =~ = RLHIHGMWFEDVY TEGDDYLFSKDKKRF -VVIDEKTVDKHLSELNAR-CPLPEDQDGPVAFAKAK

214 - - - - - TVDLHAMWEDIY TGEMHMFESKPNNRF -VLVDESNVEEL IDEVEKH-QT

209 - - - - - QSVAHGLWLSLSSGEAHFFSKKDKAF -VNVTEDNVEELVCR- - - - - -

210 - - - - - DLHIHALWFDIYTGD | YYFSRANKRF -VEINEITEPFLLKEIKRY-YS-

210 - - - - - DLHIHALWFD IYTGD | YYFSRNSKRF - IPVDETTIERLLKEVNQF-YS-

209 == - =~ ~ DLHIHALWFD IYTGD | YYFSRRAKRF -LIIDEASYEVILAEIRRY-YS-

210 - - - - - RVHLHALWED 1Y TED | YVESRKQKRF -VEISEETSDYLLDEIREY-FV-

210:- - -~ - QLHIHALWFD 1Y EIYYFSRGAKRF -VIIDESNFEKLTEEVVLY-YS-

210 - - - - - DLHIHALWFD I YTGD | YYFSRGAKRF - -VAVDEKSVEELSAE IRRF-YS-

210 - - - - - DLHIHALWEDIYTGD | YYFSRGAKRF -LPVDEDTVDRLSEEVRRF-YS -

210 - - - - - NLHIHALWEDIYTGD | YYFSRGAKRF - IAVDESSVEQLSAEVRRF-YS-

210 - - - - - DLHIHALWFDIYTGD | YYFSRGAKRF - -LPVDEDTVDRLSEEVRRF-YS-
-VAVDESSVDQLSAEVRRF-YS-

210 - - - - - DLHIHALWFDIYTEGD | YYFSRGAKQF - |AVDEDSVDRLSAEVRRF-YS -

210 == « = = DLHIHALWFDIYTGD | YYFSRGAKQF - lAVDEDSVDRLSAEVRRF-YS -

210 - = = - - DLHIHALWFDIYTGD | YYFSRGAKRF -LPVDEDTVDRLSEEVRRF-YS-

210 == = = = DLHIHALWFDIYTGD | YYFSRGAKRF - -LPVDEDTVDRLSEEVRRF-YS-

210 - - - - - NLHVHALWED IYTGD | YYFSRGAKRF - - IAVDESSVDQLSAEVRRF-YS -

210 = == = DLHIHALWFD IYTGD | YYFSRGAKCF - -VAVDEDSVERLSKEVRQF-YS-
-LPVDEDTVDRLSEEVRRF-YS-

169 - - - - - QCNIVSMIYNIE KCEVVQ- - - -

169 < - - -~ QCNIVSMIYNIIE KCEVVQ- - - -

169 - - - - - QCNIVSMIYNIE KCEVVQ- - - - -

210 - - - - - DLHIHALWFD IYTGD | YYFSRANKRF -VEINEATEPALLKE I KKY-YS -

2091 == ~ - = DLHIHALWFEDILYTGD | YYFSRRAKRF -1 1 IDESSYEVILAEIRRY-YS-

209 - - - - - KVRLHALWIDVYTGDFHMECRDSNRE - --MLVNEESYENLLADGESN- IDY -

169 - - - -QVVNIHGWIYGVNDGRLRDLAI TCSNL KDLTTKHQKYLDFLK

256 NKPENEVEIHGWVYGLED
256 NKPENEVEIRGWVYGLED
256 NKPENEVEIHGWVYGLED
256 NKPENEVEIHGWVYGLED
209 - - - - - TAFVHGLWESL T
210 - - - - - NLHVHALWED | YT
203~ - - =~ - ALNLYGLWEDIKE

LIRPLLTLNRRS
LIRPLLTLNRRS
LIRPLLTLNRRS -
LIRPLLTLNRRS
DVHYFLKNEKVF
DIYYFSRANKRF
EMYMESRKQKKE

-VLIEESNVEEL IDEVEKH-QT---=--------------------

NAEKELHNAADALFWRY - - - -GQL -
NAEKELHNAADALFWRY - - - -GQL
NAEKELHNAADALFWRY - - - -GQL
NVEKELHNAVDALFWRY - - - -GQL -

- INVSEDN IDNLVQRSEE
-VEINELTETPLLKE IKKY-YS-
--VLINKDTVNNLCSEVD

186 - - - -NP IMVEHGWLFRVETGEY |EELL IDSQTP- - EEMSKVFALKFKLDSERI----LS---KKASRQSSPQNS TRKRFQLMQKK | TQNLKKLKENGGRLEQD IELQLLGEL IQNSQQS

186 - - - -HPVMVHGWLFRVETEF |EELE IEES IP-- TNLSKVFQLNFKP TQTHK- - - - PKQQKDDNEEERSRSPS IRKRFQRMQSRLETE IKRLT I TLQDPNQEVEKDV IDQVSEVLQKDLG IQN
186 - - - -NP IMVHGWLFRVETEY |EELL IDSQTP- - EEMNKVFALKFKLDSERI----LS---KQTTPLGSPKNNARKKFQSMQKQ | IQH | KKQKENAGGFQKTNDLQQ IREYVQNCQEL- - - - -
186 - - - -HPVMVHGWL FRVETGF | EELSLEDS IP- - EEMSKIFKIKFKPPKVQS----PSQHEDE-EGNA|ISPMRARRRFQRMQSRIETGIRHFTIHMQNVDEEE IE- - -HKLVEN | EQDLSV
186 - - - -NPVMVHGWLFRVETEY |EELL IDQHTP- - EEMCKVYALKFKLESEKQ----LS---KHVSPTGSPKNNAKKRFQNMQRKL I EH INQLKENK I E-DFDLETKE IGGF | ESSKDL - -

209 - - - - - RVRLEAMIWY - - - - - - - i iieiaaaaaaaan

226 - - - - - VLRVHGMWFEFYSERF - - - - - - - - -
227 - - - - - DLHIHALWFD/IYTED | YYFSRANKRF

-VEINETTEPLLLKEIKQY-YS-

220 - - - - S IHIHAFWEDIYTGDLYYFSRQQKRF - ININEKNINKE IMEVG- - - - - -
--NFLPTADIDSLSHY IFQLRSS
187 - ---QDISINAWIYSLENGC | TELDYAASSR- -EVFEEVNEKAIKTILQG!|----TSLPSYS-EIVRQKRSSTVPFRKSDFSNDGKQV- - - - -
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