Activation Residues

Trypanosomatids Prozyme:

72390539

71408277

157872786
154341969
588319214
528258165
528251074

Trypanosoma brucei TREU927
Trypanosoma cruzi CL Brener
Leishmania major Friedlin*
Leishmania braziliensis*
Phytomonas sp. isolate EMI1
Angomonas_deanei
Strigomonas culicis*

Trypanosomatids:

72390527
71408275
157872783
154341967
588319215
528270660
529494686
protists:
831777486
166240588
330840910
470246992
290984948
676381665
813169519
673049047
675188663
294883519
551667574
fungi:
629651635
261202444
50553544
891574827
6324521
444315950
149237635
953449703
331247566
955498480
914974225
animals:
74275346
936678339
157115295
24583360
910327857
871243907
675851988
156370797
761906225
198416848
268561468
312078795
protists
929755270
514686471
plants:
985701157
731352674
302803606
168048070
702445187
923724061
514802427
514756085
926775472
159470359
308810503
612398587

(seq.

Trypanosoma brucei TREU927
Trypanosoma cruzi CL Brener
Leishmania major Friedlin
Leishmania braziliensis
Phytomonas sp. isolate EMI1
Angomonas deaneil
Strigomonas culicis

Acytostelium subglobosum LBI
Dictyostelium discoideum AX4
Dictyostelium purpureum
Dictyostelium fasciculatum
Naegleria gruberi NEG-M
Aureococcus anophagefferens
Saprolegnia parasitica
Aphanomyces invadans
Phytophthora parasitica
Perkinsus marinus

Guillardia theta

Eutypa lata
Blastomyces gilchristii
Yarrowia lipolytica

Schizosaccharomyces cryophilus

Saccharomyces cerevisiae
Tetrapisispora blattae
Lodderomyces elongisporus
Mixia osmundae

Puccinia graminis
Moesziomyces antarcticus
Tilletiaria anomala

Homo sapiens
Trichogramma pretiosum
Aedes aegypti

Drosophila melanogaster
Papilio xuthus

Aplysia californica
Helobdella robusta
Nematostella vectensis
Amphimedon queenslandica
Ciona intestinalis
Caenorhabditis briggsae
Loa loa

close to metazoa):
Sphaeroforma arctica JP610
Salpingoeca rosetta

Solanum tuberosum

Beta vulgaris subsp vulgaris
Selaginella moellendorffii
Physcomitrella patens
Eucalyptus grandis
Brassica napus

Setaria italica

Setaria italica
Monoraphidium neglectum
Chlamydomonas reinhardtii
Ostreococcus tauri
Bathycoccus prasinos

—————————————————— MSSC-KDSL-SLMAMWGSIARFDPKHERSEI#G
—————————————————— MLSN-KDPL-SLMAMWGSVKGYDPNQGASFIRG
—————————————— MNVCSNTT-KDPL-TLMAMWGSMKGYNPEQGESFERG
—————————————— MNVSLNTT-KDPL-TLMAMWGSMKRYNPEQGE SFIRG
——————————————————— MSS-KDPV-TLMAMWGSMKDYNPDQGFSEI#G
—————————————— MS-SSSCN-KDPL-TLMAMWGSMRGYNPDQGE SFIRG
—————————————— MSVSSPST-KDPL-TLMAMWGSMRGYNPEQGESFERG

IMNRLEVIMRVVDG---
IINRLEVIMRIIDE---
IMNRLEVILRSTLE---
IBNRLEVILRCTLE-—-
IMNRLEVIIRFLPE---
IINRLEITIVRFLDE---
IMRILEIIVRFLDE---

——MPIMTTN-KTFNESDAGF-———————————————— EVEEQCFPGGFEGEAKLDIRFHPIN[5]Q
——-MPILST--EIFNEADAGFV-—————————————— YQSNSNDYSDGFIRIGPI®SKLDIRFGPIS[9]S
—-MPIMST--EIFNESDAGFV-—————————————— IESTONCYADGF@GRIIIKLDIRFCPIN[6]S
—-MPIMSSQ-KIFNEAEAGFAHCI [5]NNTTTPL[8] QEDQETFPGGFIGPINSKL.DIRFCSKY [4] S

NGKPILVN--YAEKHVKHVDC-——--——=-=-————-———-

IMNRLELDFRPIA[22]
IBNTLEVCFLPGV-———-
IMAINLEVDLVPACD--G

MAQPFPEPIKLHDDETS-STQS————— EASDT-—-—-———-————-
-MYDFPTQGPPGMASDIKQLMREERRDSQEDS

—————— MVNLAIPSDYTFSPSE--GTPHLTINHDVA--ADLD-STNAFIAG
—————— MVNIEILKNYTASPSSFMGTSSLTINHEAT--LDLD-SSTAFIAG
________________________ MILEHHVNHQVA--VDLD-SAEAFG
———————————————————————— MSPILVVDQENA--QEFN-SS-SFG
_________________ MTVTIKELTNHNYIDHELS--ATLD-STDAFI¥G
_________________ MSASTIPQETTSFIDYEKS--NNLD-STDAFMG

B4 LEVWFAPGP [5]S
MY LEVWFGPSP[5]S
IS, LEVIWFAPNQESLE
WY LELWFSAPF [6]G
IS, LEIWFFPHKKSI -
NS LEIWFYPET[6]A

—————— M-----—----VSPPAY--HQDSFVDHELS--KNLD-STYAFRGRIMAL LELWFWKSE [5] C
GHSAHTNLPLARQHAKHDDHFDPPHHENKANDSGVE--ILQDSAPGFF@GRIMAT LELWFAPSE [25]
——————————————————————— MVTCVLTKDSTSG--AEPA-NGPPFRGEIMAT. LELWFAPSA [19]
QRIKSLEIMDARAELLRSKFQDDASSIITAVDSNSG [8] FHD-PCGPF@GRIMAT LELWFAEEP [14]
———————————————————— MTATTSSQLKSTKEQE--DWME-AQGPFRGRISL LELWFAEGP [22]
———————————————————————————————————————— MEA-AHFFEGTERLLEVWEF SRQQPDAN

--MMSMEEEGNKKKLEQQQQGSDSDVEAGA—-———--——- EIMS-VQFFEGVIALLETWFSTNV [21]
--MAE----- NEDLSNSS--SSSSSSR-----——---——-- ED-MHFFRGVI#YLLE IWFE---PNPS
—=MLE === mmm o NG-SHFFRGVIMNT LETWFEESS——--
--MAE---————-——---—— TEIISNSE-—----—----—- SN-DQFFMGVI#NLIEIWFT-——--— P
CIMAS———— === mm— o AA-SNECFFGTIMALLEVWFSSSH---P
--MKN---IE---——---————————- PGSHCTISVVEDPLHEGEYFFRGTRNLLEIWFSPSS[8]0Q
= MCE === = —mm o o VGFFl#GPIMAT.LE TWWRPTL [15]
--MED---——--———--- TNADLSPRPAEPHPAADLSRRFSIEEVGFFRGTMNLLEVWEFD--IPSPE
~-MSV---VD---——==-— VKDGAP——————==————————— QSWFFEGVIATLMETWFSSSA--PD
—-MSA---——--———-—— TATICS-EKNFAVQTHPV---KAPDEEYFFRGABINI LELWFCSTK---G
—-MST--———=——————— STLSVGSLDEITFSVEDV---PSVIEDYFFGAMYT LE TWFDKNQ——--
—-MGN---——==————~ DNTAKDVVVEGVV-—==-=—==-———- SDFF@CABRLLELWFE---—- PS
= =MDN= == == mm oo NDFFGSELLEVWFKPPN [11]

———————————————————————————————————— MEMDLPVSAIGFEGHIERLEISFVEPGLFAD
—————————————————————————————— KNDNETGQ---PVSAIGF@GFIMIRLE I TFSNVPMFSD
—————————————————————————————————————————— MPTPGFRGFIMYRLEVEFFPAA———-

————————— MGATACV---—-————---—--SEVAPVCGA---LGTSPGFIRGFMNRLEIEFQPAPVFRD
—————————————————————————————————————————— MAASGFRGHBNRLELHFTGDE--PA
LSPHTNTNTHEF--LCSVLVATSSVLFYPQ-—---FFS--DL-PMAVSGFRGFIMNRLELRFEFNDS-ITN
GEKKFQSAAYS--NC-———————— AKKPS----- YA----HPVSAIGFRGYMNRLEITFSEAP[3]D

—————————————————————————————————————————— MASSGFEGFMARLELVFSLPS [4] A
——————————————————————————————— MADR-R-PSMVLPNPIF#GSMARVEIDFAPSA—- -5
———————————————————————————————— MTV-N-ENGVLHMP I FIGSI#dR TEVDFRLGP---N
———————————————————————————————————— TMVDGLYPSPHFIMGAIMSR TET DFHLNK--—-
————————————————————————————————————— MQSELYPSPHFEGVIMRTEINFRVAA [9] T



Activation Residues

Trypanosomatids Prozyme:

72390539

71408277

157872786
154341969
588319214
528258165
528251074

Trypanosoma brucei TREU927
Trypanosoma cruzi CL Brener
Leishmania major Friedlin*
Leishmania braziliensis*
Phytomonas sp. isolate EMI1
Angomonas_deanei
Strigomonas culicis*

Trypanosomatids:

72390527
71408275
157872783
154341967
588319215
528270660
529494686
protists:
831777486
166240588
330840910
470246992
290984948
676381665
813169519
673049047
675188663
294883519
551667574
fungi:
629651635
261202444
50553544
891574827
6324521
444315950
149237635
953449703
331247566
955498480
914974225
animals:
74275346
936678339
157115295
24583360
910327857
871243907
675851988
156370797
761906225
198416848
268561468
312078795
protists:
929755270
514686471
plants:
985701157
731352674
302803606
168048070
702445187
923724061
514802427
514756085
926775472
159470359
308810503
612398587

Trypanosoma brucei TREU927
Trypanosoma cruzi CL Brener
Leishmania major Friedlin
Leishmania braziliensis
Phytomonas sp. isolate EMI1
Angomonas deaneil
Strigomonas culicis

Acytostelium subglobosum LBI
Dictyostelium discoideum AX4
Dictyostelium purpureum
Dictyostelium fasciculatum
Naegleria gruberi NEG-M
Aureococcus anophagefferens
Saprolegnia parasitica
Aphanomyces invadans
Phytophthora parasitica
Perkinsus marinus

Guillardia theta

Eutypa lata
Blastomyces gilchristii
Yarrowia lipolytica

Schizosaccharomyces cryophilus

Saccharomyces cerevisiae
Tetrapisispora blattae
Lodderomyces elongisporus
Mixia osmundae

Puccinia graminis
Moesziomyces antarcticus
Tilletiaria anomala

Homo sapiens
Trichogramma pretiosum
Aedes aegypti
Drosophila melanogaster
Papilio xuthus

Aplysia californica
Helobdella robusta
Nematostella vectensis
Amphimedon queenslandica
Ciona intestinalis
Caenorhabditis briggsae
Loa loa

Sphaeroforma arctica JP610
Salpingoeca rosetta

Solanum tuberosum

Beta vulgaris subsp Vulgaris
Selaginella moellendorffii
Physcomitrella patens
Eucalyptus grandis
Brassica napus

Setaria italica

Setaria italica
Monoraphidium neglectum
Chlamydomonas reinhardtii
Ostreococcus tauri
Bathycoccus prasinos

—

-——-DIGTVTVKQLASVMERAGESLRONSAELGIHTLKFDRELLVFTAKQIVVRSSVSVMLHEAVHP
————VPSEVAVLDLESVMSHAGELLERHSAEKGLISLVFGEELMQLTQRHVIVTSSSSVLLHEILGP
----DVQTFAVEELEDVLAAAGQKLOHHFSAEGLLSLEMTQCIIILTPCKLVVTSASEVMLHQVITP
————DVQTFKVAELEDVLAAAGQELQHHSPAKDLLSLEMTQEILIVMKQKLVVTSASEVMLHQLITP
--—--PIGKLTVADIEALMRNVDEYLENYSCEGDFQSFTFSQTLIVLTSKMLMMSSNSTVMLHHVLKP
-—-——-GQODELCTADIEIILAAADQCLLEHSCGGAMQSLTFSEALVLEFNGRQFIVTADSSVHLHKLVSP
-———-TAATFTVAEMEEVFAAADQYLVSQKCEYQVTALTFAQVLVALGSQQOMVASADSIVQLHKVIAP

LLNCVPL
LLNAVPF
LLNSIPN
LLNSIPN
LLNSIPE
LLNSVPI
LLHSVPD

THVSGLLAHDDDVWQKVIDAICAHIVSREFNEYIRSYVLSESSLFVMKDRVILINGGT I
THSEGLHALGDEVWKGVVGSLNAQIVSKESNEYIRSYVLTIESELFVMRDRITIL I NGGTHN
THVDGLRSLDDSVWSGVVGSLNAQIVSRESNEYINSYVLTIESELFVMKNRITIL INGG Ty
THVDGLRSLDDSVWTRVVGSLNAQIVSKEANEYINSYVLTIERELFVMKSRITIL I NGGTHN
THPDGLYSLEDDVWARVVGTLNAQIVSKENNAHIKSYVLTIESELFVMRNRITIL I NGG Ty
TNKEGFLSFEDSSWEHVVGSLNAEIVSREKNGQINSYVLTIERELFVLRNKIVL I NGGTHN
TNKDGFFSFEDAAWEKVVGALNAQIVSRESNEFIKSYVLTIESELFVMKNKITIL I GG Ty

LLHLVDK
LLHLIAK
LLHLIAK
LLHLIEK
LLGILKK
LLRCVRP
LLKALPL
LLKTLPL
LLKCLPY
LLLOGLRT
LLLKTLPA

PSRLGLRTLNKERWQSVLDSARCTIISQTSNDEMDSYVLSISNLEVY PRRVMVKINEGT
PSKVGLRTIDKEKWQTVLDSARCTIISQTSNDHMDSYVLSIERELEFVYPRRAMIKINGGT]
TSKIGLRAINKDRWQQVLDSARCTIISQTSNQFMDSYVLSESELFVYPRRAMVKINGGT]
GPKSGLRSIGKEQWQSVLDSARCTIISSTSNQYLDSYVLSESELEVYPRRVMIKIN®GT]
SNEYNLMNVTDETWQSMLDLACCRILSKKTNEHFVSYVLSESRLFVEFKRKLV IKINOGT]
GRERGCRDLTRAQLDTMLTEARCTILSHISNAHLDAYVLSESELEVYPFKVVIKINGG
ADPRGLRALSRAQIDALLDAAKCTILSHVSNAHLDAYVLSISNILEVYPRKMLIKIN®GT]
GHPDGLRALSRTQLDALCDVAKCTILSKISNASLDAYVLSESELEVYPRKLLMKIN®GT]
GHERGLREVPRNDLDEMLEAGQCQILSRTSNEHIDAYVLSEREIME TYAHKIVLKIN®GT]
KADLGARAISRSMWDKILALCECTIVSHKALKRLDAYILSESELEVCADKIIIKIN®GT]
DINGGLRQYNREFWSDIVAILNGTILLADPQEKFDAYLISIESEL.FVYNDRVIILINEGT]

AKPNGLKAVPSDTWVDMLDMVNCKILSVLDSEHVDAYLLSIMSNIMEVEPHKLI LKINGG TN
TEPTGLKVVPVEVWKDMLDLVSCKVLSIIESDDVDAYLLSIEREMFVEPHKL I LKINGG TN
GTNKSLRNVSTAQWEQLLNIVQCKVLSSVHTSVLDAFVLSEREMEVEPHKLVLKINGG TN
NTKFGLKNVSRDLWDDMLSRAQCKVLSVVSSNEVDAYLLSIMSEMEVEPHKI I LKINGG Tk
TTEKTLRNIGMDRWIEILKLVKCEVLSMKKTKELDAFLLSESELFVEDHKLTMKINGG TN
GENKTLRDIAYEDWVSILKLVNCEILSFKKTSQLDAYLLSESEEFEVYDYKVVLKINGG TN
SPRDGLRSIKMDAWAKMLDLVNCKILSMKSSPFMDAYLLSESELFVEPHKLILKINGGTINTTLACLDE
NALLGLRTVDRPSWERMLDEVHCKVLSVIEGEQVDAYMLSIMSSMEVWPHKI I LKINOG TR LLLGLNT
PKFTGLRTVNHPLWHAMLDQVKCKVLSVIESEHVDAFLLSISNIMFVWPHKI I LKINOGTISGLLLGLDS
PGYFGLRTVPKAVWETMLDVVKCKVLSVIESSHVDAYLLSIESEMFVEFPHKLILKINGGTINTLLLGLEK
LRRLGLKGVPREQWEEMLDIVKCKVLSVIESDEVDAYLLSIESEMFVFPHKLILKINOGTINTL.LLGLER

LLLGLHR
LLSGLPR
LLVGIPK
LLASLPR
TLFCLEK
TLEFCLQG

ESKHDLRITPROQKWESLLKIVRCEIISFCRNDSVDAYVLSESEMEVSKRRLILKINGGTIWTPLOCLEP
NKNADLRKIPRAMWDALLKTVRCEIISFTRNEQIDAYVLSISEIMEVSKRRWI LKINOGTWTPLOCLEP
NGDDDLRNISRSDWENVLSNVNCQIISTSKNDIIDAFVLSIMSEMEVSKRRWI LKINSGTEITPLKCLGQ
AKQADLRKITRQQWEKVLKIVRCEIISFTKSEQVDAYVLSISEIMEVSRRRWI LKINSGTW T PLRCVRA
NDSCDLRRIERKEWDDLLKLVKCEVISFMRDDSMDAYVLSISEIMEVTKDRE I LKINSG TR T LLMAVDR
GGRASLRDINRSEWELLLKNVNCEILSSRHSTTMDAYLLSESEMEVSKDRI ILKINOGKIWTLLEAVKP
AKKGDLREIPROKWEKILQLVNCQIISEKRNEDMISYLLSEREMFISKERIILKINOGTIRTLLY STKP
SESRGLRDIPMSFWQVLLDLAKCHVLSKCNNEKLDAYVLSIEREIMEF I SRNREF I LKINOGTISSTLLSTVKP
GPKKGANLIERWKWENILTHVHCKILDEMKHQDQTAYILSESELEFVSRERI ILKINOGTIWLCLOALPFE
ITDTSLRSIPRSEIDNMLDVARCKILHSKHNESIDSYVLSISNILEVSDNRVI LKINSGTIRLLAALPV

QGSGDLRTIPRSEWDILLKDVQCSIISVTKTDKQEAYVLSESEIMEVSKRREILKINOGTIWLLLKALVP
T
GGATSLRSIPYSELVAMLDIARCHILHSRSSECMDSYVLSESEMEVSDFRI ILKINOGTIRLLHTVRR

ETGQSLRLIKREDIDEFLRVAGCCVVAQCSNEKWDSYVLSESELEISDDMFLLKINGGTIWTLLAAT PN
DDAQGLRAIPRARVEGILDEAKCCI LDAFHGDFMDSYVLSLFI TAYRII LKGTRLL PALPL
PNGKGLRSLSKAQLDEILGPAECTIVDNLSNDYVDSYVLSIESNILFVYSYKITIKINGGTISKLLLAIPP
PTGLGLRSLTRAQLDSFLDEAACTIVAELSNSEFDSYVLSERELFVYPHKIILKINGGTINKLLLAIEP
--ARSLRSLSRDQIDSFLNVAECTIVSQLSNGHEDSYVLSISNILFIYPHRIVIKINSGTIRLLKALPK
PNGRGLRDLTRSELDSMLCVAECTIVAQLSNAEVDSYVLSERELFVYPORII IKINGGTIRKLLCIVPV
AVRMGLRRIDFESLERVLHEVQCTVVSAVGNAHLDAYVLSISSILEVYPTKIVIKINSGTIOLLKSVRP
TNPIGLRLIDFESLDQVLNEVQCTVVSAVANHSFDAYVLSERELFVYPTKITIIKINOGTIROLLKSIRP
PHGRGLRALSRAQIDSVLDLARCTIVSELSNKDEDSYVLSISNILFIYPLKIVIKINSGTIKLLLTIPR
RAQHGLRLLPVGALREALDTVQCAVVSAAGNAAFDAYVLSESSILEVYPSRATILKINGGTWRLLRAVP I
TPAAGLRALSRAQLDELMSLAACTIVSSRTNDHLDAYVLSIESELFVYPTKWVLKINSGTIRKLLNAVPR
VPANGLRSIPRETLDELMTLARCCIVSSRSNDKLDAYVLSISSLEVYPTKWI LKINSGTINRLLNSVPR
ENPRGLREITRTQLDECMTAARCEIVSVRTNVKEFDAYVLSERSLEVEPTKLVLKINOGTWHLLAGVPA
PVAGGLRCLSRAALDVCMTAAECEIVSVRSNEKFDAYVLSIESELFVFADKIVLKINOGTINKLLSAVDP



Activation Residues

Trypanosomatids Prozyme:

72390539

71408277

157872786
154341969
588319214
528258165
528251074

Trypanosoma brucei TREU927
Trypanosoma cruzi CL Brener
Leishmania major Friedlin*
Leishmania braziliensis*
Phytomonas sp. isolate EMI1
Angomonas_deanei
Strigomonas culicis*

Trypanosomatids:

72390527
71408275
157872783
154341967
588319215
528270660
529494686
protists:
831777486
166240588
330840910
470246992
290984948
676381665
813169519
673049047
675188663
294883519
551667574
fungi:
629651635
261202444
50553544
891574827
6324521
444315950
149237635
953449703
331247566
955498480
914974225
animals:
74275346
936678339
157115295
24583360
910327857
871243907
675851988
156370797
761906225
198416848
268561468
312078795
protists:
929755270
514686471
plants:
985701157
731352674
302803606
168048070
702445187
923724061
514802427
514756085
926775472
159470359
308810503
612398587

Trypanosoma bruceli TREU927
Trypanosoma cruzi CL Brener
Leishmania major Friedlin
Leishmania braziliensis
Phytomonas sp. isolate EMI1
Angomonas_deanei
Strigomonas culicis

Acytostelium subglobosum LBI1
Dictyostelium discoideum AX4
Dictyostelium purpureum
Dictyostelium fasciculatum
Naegleria gruberi NEG-M
Aureococcus anophagefferens
Saprolegnia parasitica
Aphanomyces invadans
Phytophthora parasitica
Perkinsus marinus

Guillardia theta

Eutypa lata
Blastomyces gilchristii
Yarrowia lipolytica

Schizosaccharomyces cryophilus

Saccharomyces cerevisiae
Tetrapisispora blattae
Lodderomyces elongisporus
Mixia osmundae

Puccinia graminis
Moesziomyces antarcticus
Tilletiaria anomala

Homo sapiens
Trichogramma pretiosum
Aedes aegypti
Drosophila melanogaster
Papilio xuthus

Aplysia californica
Helobdella robusta
Nematostella vectensis
Amphimedon queenslandica
Ciona intestinalis
Caenorhabditis briggsae
Loa loa

Sphaeroforma arctica JP610
Salpingoeca rosetta

Solanum tuberosum

Beta vulgaris subsp vulgaris
Selaginella moellendorffii
Physcomitrella patens
Eucalyptus grandis
Brassica napus

Setaria italica

Setaria italica
Monoraphidium neglectum
Chlamydomonas reinhardtii
Ostreococcus tauri
Bathycoccus prasinos

displaces N132; forms N-helix pocket
Putrescincll - N

MLELMRSH----NIIVDWASF YGSPWDMTSET---MAHRYAELKSAFP-———— TGHPYLAGP-
LLDLLRSH----GIDIEWASF TTSPWSSLCEM---MAQERYAQLKSVEFP-—-——— SGHPYLTGP-
TIALLTSK----GVRVEWASYLINKNTTSPWCAESEM---MAQRYAELKAAFP-———— AGKSFLTGP-
ITAFLKSK----GVRVEWASYLIKNTTSPWCTDSET---MAQYAELKAAFP-—-—-—— TGKSFLTGP-
LLDLLNQR----SVLVEWMSFSIRRNTTAPWSTQCETSDIMAQIRYAELKAAFP————— TGQSFLLGP-
LVKMLSEK----NIDIEWASFCRKNISSPWDHN-DTSDVMACKYAELKAAFA-———— DGQSFLTGP-
FMALCARK----GVQAEWASFFRKNTHSPWEHS-DTSDMMACRYAELKSSLP-———— QGHSFLTGP-
ICEAVSTV----CGEVEWVSFMHKNY SFPWE@KGPH---MAERFKTLRSHFP-———— SGQPFIFGP-
VLDAVSDV----RGEVEWVSFMHKNY SFPWE@KGPH---MAERFNTLRTYFP-———-— SGKPFIFGP-
ILEAISAV----RGELEWVSFMHKNY SFPWM@KGPH---LADMFATLKOHFP-———— TGKPYIFGP-
ILEAISAV----RGELEWVSFMHKNY SFPWE@KEPH---LADRCATLRKOHFP-—-——-— TGKPYIFGP-
ILKAISAV----RAELEWASFMHKNYSFPWE@RGPHTS-LSGRIATLKSHFP-———— TGKTYILGP-
IMELISCM----RGEVEWVSFMHKNY SFPWE@KGPHTS-LSERFNHLKTHFP-—-——— TGKPYILGP-
ILELISCM----RAELEWVSFMHKNYSFPWE@KGPHTS-LSERFNHLKAHFP-———— TGRPYILGP-
MVEVGRE----CGLEIEMVLFSRKNLNNPHK@®VFPH---FDD@VKYLNKTFN-—-——-— GQAYVMGP-
MVQVGKE----CGLEVEMVVFSRKNLNQPSK@®VFPH---FSD@VNFLNKIFD--——-— GQAYVMGD-
MVEVGKE----CGLEVEMVVFSRKNLNOPTK@®IFPH---FND@VAFLNKIFK-—-——--— GEAYVMGD-
MTQLAKDT---CGLEVEMLVFESRKNLNNPGK@IFPH---FSD@VDYLNKIFNN----AGHAYVMGP-
LKEIAAT----QGLEAELVIFSIRKNYVFPHROPHYH---FEERBLKYLTDDFP————— GGEGHVVGS-
LVDAATKA[5] LGLKLEWVGYSRKNYAFPDE@PSPH---FGERLAYLRAHRD-—-—————— GYVLGP-
LTEYVRD----LGLAVEKVRYSIRKNFLLPDD@LFPH---FASI@VDYLNDFFP————— NGAAHILGP-
IMEYLQE----LNMAIEKVRYSRKNFLOPEE@HFPH---FSV@VEYLNDFFP-—-——— NGVAHVLGP-
IKTFSER----LGLEIEWVNYSRKNYTFPEE@KYPH---FQTVAFLSSYFP-———— DGSAHVLGP-
LLDHAVNE---LGLELEWLFYSRKSFLFPEFORGVHG-SLED@VSVLREVCKDFGCSTGNAYVLGP-
IMKAGAD----VGLEVCWFQYS KIFLFPEQQSFPHT—SFDQ VHFLHEYFP----- TGRPFIMGP-
LLRIAAEH[16]AATPWRVFYSERKNFLFPHKE@EGPHR-SWKQIVKYLDDMFE-———~— GGSAYMVGK-
ILEIAAVY[16]AAAPYRVFYSEKIFLFPD'QRGPHR—SWRDEVKAMDQLFL ————— GGSAYMIGK-
MLEIARTI[4]ANATPYRVFYSHKTFNCPEK@APPHK-SWKD@VSYLDSQFD————— NGKAYLVGD-
LLEIASS---VGFTHPLRTEYS KIFLYPE'QLAPHT—SWNDEVRYLQLFFP ————— KGSSYVVGP-
LFQIVEQE [11]KYKPFKVFYSIRIRCFLFPCK@AATHQ-NWADIVDY LNKFFD-———~— NGKSYSVGR-
LENLLFRK[14]KYTPYKVEFYSRRCFIFPSKOKSIHQ-KWSD@VKYLDQFFA-—-——— NGRNYLVGR-
LFOMTRQICQLTSKEIYRVFEFYSIRRSFMFPEK@®TIHVHK-DWKHI@VSLLNQHFM————— LGKSYVVGN-
LLRIAAEH--CGLGKVWRCFYSRKTFMFPEROLGPHR-DWNQEVRFLDGVED-———— NGSAYAVGR-
LLKIAKEE--CGFSGAWRWFEFYSIKAFMFPAQ@SAPHT-SWEDIMTRFLDHRFA----PHATAQVLG--
LLTIATRA[50] GAVVKHAFYSRIKSFMFPERGKGPHR-DWMLI¥VAVLDRFFD- -~~~ YGSAYTVGK-
LLEIAFSA[34]GSLVSRCFYSRKSEFMFPERGKGPHR-DWMTIVATLDAFFT-———~— NGSAYTVGK-
LLKLARDYS--GFDSIQSFFYSIRKNFMKPSHOGYPH---FQERMIEFLNAIFP————— NGAAYCMGR-
LLDLVESYT--GFDKVENLFYSRKNYKRPEL®IAPH---FEE@VTLLDTFFP-———— DGEAYCLGS-
LLRLASEIA--GYGEIEDLFYSIRKNFKRPEM@VSPH---FEERVAFLDSFFE-———-— DGRAYSLGA-
LLKLAEAN---GYNVVADLFYSRKNFTRPEAGITPH---FTERVTYLDSIFP-———— NGRSYCLGS-
VLALARDTA--GHARVHNVFYSKRREFARPHAWGLTPH---FDS@VELLDSFFG-———— DGRAYIMGP-
LVELVKQRC--GYDTVADIFYSRKNFTRPEL®@HHLH---FDKEVEHLDNMFK-——-—-- NGAAYVLGR-
LLGLAKEQC--GFDNIVDVFYSEKNYLRPDL@PETY---FDQVAMLDTLFE-———— DGAAYVLGK-
LLNLAAEEC--GLTIVQDLFYSRMNYLKPDM@KDLH---FEKEVOWLDKLFA-———— NGAAYSLGR-
LLKTVKKFY--PRSEVKDFFYSEISPFMKPDL@TLHPH-—-FNDI@STYLDTIFP————— DGAAYVLGR-
ITQLVQODEC--GFDTVADFFYSRKNFIKPDN@PHPY---FQODRTVYLDTILS-—-—-—— ESASYCLGR-
LMQLAGTYA--GLDQVQSVYYSIRKNFLRPDL{@PNLH---FDAIRVEYLDSFFE-———— DGHAYCLGS-
ILHLAKIYC--NVDNVVSVFYSRKSFIRPERGPFPH---FETRVDYLEEHFT————-— GGSAYCIGP-
MISLAKDL---GRNNVDDVFYSERNQFMEPEQ@PAPH---FEERVKFLDSLF-——-—-—-— DGAAYQLGR-
IVQAAADV———GLTEIDDMFFSEREFIAPHTEEFPH———FREEVAYLDQYFD —————— GVAYPLGR-

ILRLAET----LSLKVQDVRYT]
VLKLADS----VGLSVLSVLYS
LLAVAASIG--LARVVR-CKYT
LLEVVAR----LAMKVRRVKYT]
LVAHARD----LGLTLCLCRYT
LITHLARN----VNLTLRACRYS
IIELAEE----LSMPLAAVKYS
LLRAAAGE---LGLALRSCRYS
LLELASQG---LGMAPRRCKYS
LLEVARS----IGLEPRRCKYT]
ILKYAKE----VGMEPRRVKE'T]
ILERAASIER-LKLVPSSVRET]

STYLFPEE@REHH---FTDBCEFLEGRFGHL--GSNSSYVMGSN



Activation Residues

Trypanosomatids Prozyme:

72390539 Trypanosoma brucei TREU927 --VDRDHCFYFVYDGIDRDPS————-— SCRRENDVQINVYMYNVQADDEY-DLDG-————————————
71408277 Trypanosoma cruzi CL Brener --LBDSDHFFYFVYDAIERNVL--—-—— GAPPEDDVQINVYMYNVKTDGSG-DDDD-—-=====——=————
157872786 Leishmania major Friedlin* --VDGHHCFNFVYDNVERIA-—————— GRKEEDVQVNVFLNDVAAGLEE-—————-————————————
154341969 Leishmania braziliensis* --VBGHHYFNFVYDGVNRVA-—-—-———— ERKEEDVQVNMFLYDVAEGLDE-—-—-———=————————————
588319214 Phytomonas sp. isolate EMI --VBSEHYFFFTFDAIDRSE-————— GNAVEQDVQINVFLYDIVRDEDDE-LA-——-———————————
528258165 Angomonas_deanei -—-IBGEHFFHFIYDNIQRAAAV---ESGRVEEDVQLNAYFYNIQNDET---=-===-—=—=—=————————
528251074 Strigomonas culicis* —--IDGDHFFHYIYDNIERGD-——-—— ERARVEVDTQLNLFLHGLKADQV-——————————————————
Trypanosomatids:

72390527 Trypanosoma brucei TREU927 --IDSDHYFLYFHSDVVQP—-—=-—=———-— SCSDDAQLSMTMYGLDRNQT-KHWYSDKM----PTGPET
71408275 Trypanosoma cruzi CL Brener --VBDSDHYFLFVYDDVIRPC———-=-——-—- ETENDTQLSMTMYGLDRTQT-KHWEFSDRF----STGTET
157872783 Leishmania major Friedlin --VDSDHYFLFCYDDIIRPC-——=-———- SSEDDTQLSMTMYGLDKEQT-KYWFRDRF----STSAET
154341967 Leishmania braziliensis --VBDSDHYFLFCYDDIIRPC———-—-——-—- NSEDDTQLSMTMYGLDKEQT-KYWESDRS—----STNAET
588319215 Phytomonas_sp._iSOlate_EMl --VDSDHYFFFCYDDVIRPY--—-———- SNEDDTQLNMTMYGLDKEQT-KYWFSDRF---ISTSAET
528270660 Angomonasﬁdeanei --VBSDHYFFFCYDDIIREEGN-—-—--- TVYEADAQLSMTMYGLDHNQT-KHWFHDKF---ECTNDIT
529494686 Strigomonas_culicis —--VDSDHYFFFCYDDIIRDTSK---LDTGYETDAQMSMTMYGLDPNQT-QYWFNDKF---ECTNEVT
protists:

831777486 Acytostelium subglobosum LBI1 ——-LTKDHWNLYIADMRQGN—-———=———— TLORTEQTFEVMMHDLDQEVM-KQFFKR——=———— EGVTA
166240588 Dictyostelium discoideum AX4 —-VNKDHWNLYIADFRKNP-—-—-—-——-- TLORTEQTFEVMMHDLDETVM-KQFFKR——-———— EGVSA
330840910 Dictyostelium purpureum ——-VNKDHWNLYTIADYRKNK-—--=-———-— TVOQRTEQTFEVMMHDLNPEVM-KQFFKR——==——— EGVSA
470246992 Dictyostelium fasciculatum —-LNKDHWNCYIIDNRRSS—-——--——-- TIRRTEQTFEVMMHDLDPQVM-KQFFKR——-———— DGVSA
290984948 Naegleria gruberi NEG-M —--VLSDHWYIYICDMQGVDDQ-————— ITKDPDQTLEVLMHDLDPAVM-ROQFMEEARK----ERAPG
676381665 Aureococcus anophagefferens --ITGDHWEFVYVADQCERP-—-—-=-——-- AASATERTINIMMFDLGEDVR-DAFYLKPGE---DLRSAA
813169519 Saprolegnia parasitica —-—-INADHWFAYAWDVHEHGEPVA--KPSAGVKEHTLHILMQODMHEDAA-AAFFKRD-—-———-— NGWDG
673049047 Aphanomyces invadans ——ITGDHWYSYNWDADTHGPNS [5] VCDERKSEHTVHMLMQDMHADAA-AHFFKRD--———— NGMDG
675188663 Phytophthora parasitica ——LNHDHWYIYAWDADIHEQPG[7] LKEPRANESTLQVLMQODMHPSVA-KQFFKNND—-—-—-— STMTS
294883519 Perkinsus marinus —--LNGDHWIMWNADFKEVD-—-—-—-——--— SNYRYDHNLDIMMYDLPDDVR-SKFFSSSA-——-—- SGTVA
551667574 Guillardia theta —-LSSDHWYLFVADFIRRETPDG--SRKIVDRDOMLNIYMYGIDPQVA-QYFMKADP[29]EFCATG
fungi:

629651635 Eutypa lata ——MNGDHWYLYITSPQSPFTPP[26] GGLESNDETLEILMTDLDPENA-KKFYLENA[91] EGHALG
261202444 Blastomyces gilchristii ——-MNGEHWYLYLTEPYTVLTPP [33]EEEDEEDETLEILMTDLDEENA-KQFYLDHA[55] EGHGLG
50553544 Yarrowia lipolytica ~TTSDHHWYCYVTGHDDHEEVAAHKDHVISSHDETMEILMTDLLPSRA-QQFFTDRL[49] PGHVLG
891574827 Schizosaccharomyces cryophilus —-TNKNHWYLFSDVADESDLFE----SSLDPEDETLEVLMTNMSPERS-LQFYAPSL[23]TGHILG
6324521 Saccharomyces cerevisiae ~NDKSNHWNLYVTETDRSTPKG---KEYIEDDDETFEVLMTELDPECA-SKFVCGPE [12] KGHNLG
444315950 Tetrapisispora blattae NPSEAGHWNLYITDTNKILENK[6]QTQIDREDETMEMLMTGLDQTQM-KYFHKDIS [ 5] DDGHEMG
149237635 Lodderomyces elongisporus -FASDDHWFLYVGGKEDDDCRE [11 ] FGNKPLDQTFEILMTELDPECA-SKFIYSRQ[9]DLGHELG
953449703 Mixia osmundae ——INGDHWVLYLTPAMDDALGL [34] SLGMPPDQTLEILMSELDPEAS-RAFFHPIS[7] DDGHAAG
331247566 Puccinia graminis ————-ENPWYLYHRTAPPRSGSA[29] SQLAERDYTLEILMTGLSRRAA-SHFESSEE--LGEGHEAG
955498480 Moesziomyces antarcticus ——-MNGDHWLLWMGCEGAREAER[13] PAPCVEDQTLEILMTHLSPASC-ARFVFDEN[27] KGHALG
914974225 Tilletiaria anomala ——-MNGDHWLLYMAADQAQGEAG[21]AKQAVQDQTLEILMTSLSPASC-ARYYFADD[25] KGQRLG
animals:

74275346 Homo sapiens —--MNSDCWYLYTLDFPESRV--—-———-— ISQPDQTLEILMSELDPAVM-DQFYMK-—————— DGVTA
936678339 Trichogramma pretiosum —-—EESECWYLYTLNREAPSSTP[21] TNEREPDQTLEIMMTQLDPKVM-SIFTRH-—-—-—-—-—— VCSSA
157115295 Aedes aegypti ——LNRDCWHLYTLSRGGGGSAN[41] LOQLPDPDQTIEILMTDLDPKVM-AVFTKD—=———=—— VCNTA
24583360 Drosophila melanogaster ——MNLECWYLYTFSRSDIKITP[6]KNVDSDPDQTIEILMQODLDPETM-SIFYKN-=————— KFNDA
910327857 Papilio xuthus —-——-EKDCWYLYTLLPLEGTVAA[14]CAGCEPDQTIEILMSDLDPAVM-SIFTRA-———=—— HSASA
871243907 Aplysia californica —--MNKDCWHLYTLEDGN--=-—-==-=———— VHQSDQTFELLMWDMCQDKM-KIFTKE-—-—-——-—— ISSDG
675851988 Helobdella robusta ——-LNKDCWYIYTLDRFN-=-=-===—=———— ITEPDQTLEIMMMDVNQDVM-NMFTQS—==———— YGLTA
156370797 Nematostella vectensis —--VNGDSWYFYTLRQQG--=-—-=—=———— VEQPDQTLEILMQODLDPNVM-KAFYTG--—-——-—— QYANV
761906225 Amphimedon queenslandica ——INGKCWYLYLVESIENP-—-—-——-———- LODPDQTLEILMTEFDSELI-GRFSKL-—--—-—-—-— SYESA
198416848 Ciona intestinalis —-MNRDCWYLYTLNHPENTSL----- IGVNQPDQTLEILMTNLSVESM-QKFTRCDE----GNVRNA
268561468 Caenorhabditis briggsae --LKQDRWYLYTFHREVEF-—-—-—- PANKQPDHTLEILMSDLDEEVL-HKFTKD-=-—=-—-—— FAVDG
312078795 Loa loa --RRODCWFLYTMVAPRAA-———-————— FPFPEHTLEILMNGLPEDVL-NVENPS——-—-—--— VSKDG
protists:

929755270 Sphaeroforma arctica JP610 --LNGDSWYLYMLDHPDG--—-=-=-———-- SIEKPDQTMEILMMDLDQEAM-KAFHVSP-—-——-—- EYPTT
514686471 Salpingoeca rosetta —-LNGDRWYLYTLNNQLH---=-==-—=—-—- ITCPDVTVEIMMTSLDRTAM-NAFYK-—==———— STLTA
plants:

985701157 Solanum tuberosum D--KTQKWHVYSASAGS——=——————-— VQSNDPVYTLEMCMTGLDREKA-SVEFYKT——————-— EESSA
731352674 Beta vulgaris subsp vulgaris T-VONCNWHIYSASCVADVE-—-—-—-——-—-— DRRGVVTVEMCMTGLNREKA-AVFYKK—-—-—-——— EGHLA
302803606 Selaginella moellendorffii ———-DRQKWHVYVASESKSDRAGE-AVSKSSNTIYTLEVCMTELDKSVA-RSFFKS———-—-—-— ASIVTG
168048070 Physcomitrella patens ——GKFPNWHIYTACEQNADASG[4 ] EEEEEECVYTVEMCMTKLGRRSA-GQFWKG——-——— AGRESG
702445187 Eucalyptus grandis M-AASHSWHVFTACDPDLVMDKG—----PAPEDFYTVEMCMTELDRGRA-QKFFMRP--GDGTGDSAG
923724061 Brassica napus NSNPSRAWHVFTASADVEP—-——-—-———-——— DESLVVVEVCMTELDRVNA-RSFFRRK--GDENSDSAG
514802427 Setaria italica A-RPGOKWHIYYATEYPE-—-—--—--—-—-———- QPMVNLEMCMTGLDKKKA-SVFFKTS--AD-GHTTCA
514756085 Setaria italica [5]QQHKWHVYAASTSDDDQHV—-=—=——— DGATHFTVEVCMTELDRTLA-RQFYLTTTPGDGTSHAIG
926775472 Monoraphidium neglectum -—-FNGLQWHVYVADAHGADAAYA---PPSGRPFHKFEVCMTDLCRVAA-AAFYRDN--—-—-— PAFVSA
159470359 Chlamydomonas reinhardtii --YQGLOWHVYLADDMLPLGP---——--- EFKPTYNFEVTMTDLGTEAA-AQFFRDN—-—-—-—— PKFVSA
308810503 Ostreococcus tauri —-—LKGVQWHVYVAGDACPVQ-=====—— DARPKASLEVCMTQLNREHCDEHFYRT——=——-—- DKFVSS
612398587 Bathycoccus prasinos --FDDAQWHVYVAGDFVEET----——-—— KSEASLSVECCMTSLHREHS-QHFFRENSQEEGVPFEFVSS



Activation Residues

Trypanosomatids Prozyme:

72390539

71408277

157872786
154341969
588319214
528258165
528251074

Trypanosoma brucei TREU927
Trypanosoma cruzi CL Brener
Leishmania major Friedlin*
Leishmania braziliensis*
Phytomonas sp. isolate EMI1
Angomonas_deanei
Strigomonas culicis*

Trypanosomatids:

72390527
71408275
157872783
154341967
588319215
528270660
529494686
protists:
831777486
166240588
330840910
470246992
290984948
676381665
813169519
673049047
675188663
294883519
551667574
fungi:
629651635
261202444
50553544
891574827
6324521
444315950
149237635
953449703
331247566
955498480
914974225
animals:
74275346
936678339
157115295
24583360
910327857
871243907
675851988
156370797
761906225
198416848
268561468
312078795
protists:
929755270
514686471
plants:
985701157
731352674
302803606
168048070
702445187
923724061
514802427
514756085
926775472
159470359
308810503
612398587

Trypanosoma brucei TREU927
Trypanosoma cruzi CL Brener
Leishmania major Friedlin
Leishmania braziliensis
Phytomonas sp. isolate EMI1
Angomonas deaneil
Strigomonas culicis

Acytostelium subglobosum LBI
Dictyostelium discoideum AX4
Dictyostelium purpureum
Dictyostelium fasciculatum
Naegleria gruberi NEG-M
Aureococcus anophagefferens
Saprolegnia parasitica
Aphanomyces invadans
Phytophthora parasitica
Perkinsus marinus

Guillardia theta

Eutypa lata
Blastomyces gilchristii
Yarrowia lipolytica

Schizosaccharomyces cryophilus

Saccharomyces cerevisiae
Tetrapisispora blattae
Lodderomyces elongisporus
Mixia osmundae

Puccinia graminis
Moesziomyces antarcticus
Tilletiaria anomala

Homo sapiens
Trichogramma pretiosum
Aedes aegypti
Drosophila melanogaster
Papilio xuthus

Aplysia californica
Helobdella robusta
Nematostella vectensis
Amphimedon queenslandica
Ciona intestinalis
Caenorhabditis briggsae
Loa loa

Sphaeroforma arctica JP610
Salpingoeca rosetta

Solanum tuberosum

Beta vulgaris subsp vulgaris
Selaginella moellendorffii
Physcomitrella patens
Eucalyptus grandis
Brassica napus

Setaria italica

Setaria italica
Monoraphidium neglectum
Chlamydomonas reinhardtii
Ostreococcus tauri
Bathycoccus prasinos

—

———————————————————————————— NTKEQQLLVSHCA----GEYETLRVSTYGSTHPFARFET
———————————————————————————— ALKSVQQVVPLSE----TEYEMLRVSTDNTAHPFAAFET
———————————————————————————— VNKTTQRFHALQS----GEYEVMRTFA---GVPCIEFET
———————————————————————————— VDKTTQRFLALPN----GEYEVTRTFA---GVPCVEFET
——————————————————————— PNVGLTRKNTQQLTHLEG----NTYEIMRTFD---DISYIFET
———————————————————————————— NEKDRQSINILPD----GTYTVDKVFP---HAHCATFET
———————————————————————— TTPTVKGVNHQLVVLPE----GFYEMHRKFP---EAGSATFET
AVIREATGLSEVVD----DSWILHDLQYEE@GYRINATIRG----- SEYORIRITHPE-EHESFARYET
AATRKATKLDKVAD----DSWKLHDLQFEP@GYRINTIRG—--—- AEYOMTJSTINPE - DHESFARYET
AAIRAATHLDRVVD----GTWTLHDLQFEB@GYBINATRD----- EEYOWME TWPE - DHESFARIYET
AATIRSATHLDRVVD----NSWSLHDLQFEP@GYEINATRD---—- EEYQW T[S TWPE-DHESFARYET
AAIRAATHLDRLVD----ETWTFHDLQFEB@GYRVINALRE---—- GEYOWMTIETWPE - HHESFARIYET
QKIRKDTKLDILFN--KEEGWTIHDLOFEP@GYR INATRG--—-- SDYAWTEITWPE - SHESFARFET
AAIREHTHLCQLFP--SEAGWKLHDLQFEB@GYRINSING----- ANYOWIITWPE-SHESFAGYET
WDTTVSSGIANLIP----GSI-IDDFQFEEEGYE SYVEFDT
WDTTVNSGIADLLP----GSM-IDDFQFDPEGY SYVEFDT
LDTTVSSGISNLLP----GSI-IDDFQFDPEGYS SYVEFDT
WDTTVSSGISNLLP----GSI-IDDYQFDPEGYE SYVEFDT
VTIEQQSGIDKLLP----GSE-IDSFEFDE@GYE SFVEFET
RAMTARSGLGALIP----SSSHLDDHAFAPR®GYE SYARFET
AVMSEKSGIRDLAP----DAI-MDAFAFEF@GYE SYARIYET
AKMSEASGIRDLVP----NAI-LDSFAFEP@GYH SYARFET
RRMTIESGIRDLVP----GAV-IDDFAFDEEGYE SYVEFET
DGMSEESGICDIYP----GAV-VDAINFTHEGYEC SYARFET
DEASDRSGISSLLEHD--GKV-VHSHLFEP@GYS SYARFET
TVVSDVCGLSEVYPTSKYPDARIDSYLFSPRGHE SFARIFET
TVVAESCGLTDIYPTSKYPGARVDAYLFTPGFH SYARFET
AYVSTQSGIADIYPRN-KASVAVDSFCEFTHEGYE u SYARIFET
TYMAELSGVKELCSTK-DGKSVLDAFQFEPIGFRSINMI YKD-——-— SYARFET
YOMTKNTRLDEIYVN [ 6] LSFHHDAFAFTE@GY[S MILAE————KYYYTLH“TPE—KGWSY FES
NEMTRCSKIDKIYTLDNNSTIISDSFAFTPOGYRSNNT IDE---—SNYFLEVIPE-KGWS YARFES
RETMIETELDSVFQP [72] EFLHDAFAFTP@GERS SICSN—IGGGYYYTLHHTPE—SGWSY FET
TRVSRQVGVQODLFP-——-— DAVLDAFLFEP@GYRANAVI.DD-—--— RYAWTEIVIPE -QDWS YARFEC
IQIATSLGIDAPGLLG---SGETDAYLFSPEGEE LVGGP——DQKRYGTIH“TPE—RSHSF FES
LALSNKLGLTQLLP-—--- ETEIDAFAFEP@GYRANAVMPR [ 5] NAGY WPE-EDSSFARFET
VALASQLGLTNLFA----- ETHVDAFAFE P@GFEANAVVLN [15] DGYWIIjHTIPE-EGSSYAFFET
KDVTRESGIRDLIP----GSV-IDATMFNEEGYRMYGMKSD----GTYWl IR IWPE- PEFSYVEFET
EEATRKSGIDQLLP----NML-IDDFLFEP®GYBMNGVSKN----GSYMITIETIPE - PDFSYVEFES
LEATQKSGIHKLIP----GMV-IDDYLFDP@GYRMNGVSKS----GCYMMIBIIWPE-PDFSYVEFES
NGATVKSGIDTILP----TMH-IDDFLFDP@GYRMNGINDK——--GEYMIT|S TIPE-NQFSYVEFET
HHATKESGIDKIIP----GMV-IDDYLFDP®GYRMNGVAKD----GCYMIIBITIWPE-RSCSYVEFES
KDATQKSGIGTIIP-—--GLQ-IDDFLFEP®GYRMNGILPG-—--GFY IWTJEVIlPE- PHCSYVEFES
SQLTEKTGILDILP----GAI-IDDWLFEP@GYEMNALLPN----GRYFWIBITWPE-DEFSYVEFET
SEVTKATGIADFIP-—---GAI-IDDFLFDP®GYRMNGLFGD-——-- NYFQTBITIPO-KECSYVEFET
EDLNKSTGLNDLIP----GAT-IDSYIFEP@GFEINAIVKE----DMYFEiIBVIPO-EECAYVEFET
AKFTEDIGISDILP----GSK-INSILFDP@GYRMNGLLDK--—-NQYWINIEIVIL.E- PEFSYVEFET
KDCFMRAGIDKIIPA---GAD-VHDELFDP@GYEMNAY IND---TDQY IH“TPE—KEFSF FET
KDCRMKSAINTILPP---GII-VHEELFNP@GYRINGLI PH-—-SDHY IMIjVi{iPE-PDFSYVEFET
EVVTKKSGIADFLP----GAM-TSGALFNPEGYBV§GLLGD----- AYFRIEVEPO-EGFSYARFET
REVTQQSGIADIVP————GAH—IHEFLFDP!GY!ZEAVFGE ————— FYF!IE¥EPQ—EEFSY€EFET
AHMTVRSGIRKILP----KSE-ICDFEFEE@GYE

KEMTKMSKINDIIS-—--SHE-ICDVDFDEEGYR

EDMTRASGINSILP----RSQ-ICDFAFDEEGYE

EEMTAGANIQSLLP-—--ESR-ICDFAFEREGYE

KEMTALTGIGEINP----GAL-ICDFAFDEEGYE

KEMTRLSGIDMINA-—--NAF-ICDFAFDE@GYR

KEMTKLSGISEIIP----EME-ICDFDFER@GYE

DAMTAASGLGDVNP----RSL-AFGYAFAP@GYR

ARTTTDTGIRGLVP----GAD-IDDYVFEBEGYE

ERTTKDTGIAELKP-—--KAI-IDDYVFEREGYE

AQTTTDSGIRSIFE----EFD-IDDYVFEP@GYRMYGLNEHGS IDGQY SITRITIPE -EGFSYARICEL
EKTTHDSGIQSIFE-—--SFS-IDDYVFEREGYEMYGLNEE--YSGEY SWIETI{PE-DGFSYAGVEH



Activation Residues

Trypanosomatids Prozyme:

72390539 Trypanosoma brucei TREU927
71408277 Trypanosoma cruzi CL Brener
157872786 Leishmania major Friedlin*
154341969 Leishmania braziliensis*
588319214 Phytomonas sp. isolate EMI
528258165 Angomonas deanei

528251074 Strigomonas culicis*
Trypanosomatids:

72390527 Trypanosoma brucei TREU927
71408275 Trypanosoma cruzi CL Brener
157872783 Leishmania major Friedlin
154341967 Leishmania braziliensis
588319215 Phytomonas sp. isolate EMI
528270660 Angomonas deaneil

529494686 Strigomonas culicis
protists:

831777486 Acytostelium subglobosum LBI1
166240588 Dictyostelium discoideum AX4
330840910 Dictyostelium purpureum
470246992 Dictyostelium fasciculatum
290984948 Naegleria gruberi NEG-M
676381665 Aureococcus anophagefferens
813169519 Saprolegnia parasitica
673049047 Aphanomyces invadans
675188663 Phytophthora parasitica
294883519 Perkinsus marinus

551667574 Guillardia theta

fungi:

629651635 Eutypa lata

261202444 Blastomyces gilchristii
50553544 Yarrowia lipolytica
891574827 Schizosaccharomyces cryophilus
6324521 Saccharomyces cerevisiae
444315950 Tetrapisispora blattae
149237635 Lodderomyces elongisporus
953449703 Mixia osmundae

331247566 Puccinia graminis

955498480 Moesziomyces antarcticus
914974225 Tilletiaria anomala
animals:

74275346 Homo sapiens

936678339 Trichogramma pretiosum
157115295 Aedes aegypti

24583360 Drosophila melanogaster
910327857 Papilio xuthus

871243907 Aplysia californica
675851988 Helobdella robusta
156370797 Nematostella vectensis
761906225 Amphimedon queenslandica
198416848 Ciona intestinalis
268561468 Caenorhabditis briggsae
312078795 Loa loa

protists:

929755270 Sphaeroforma arctica JP610
514686471 Salpingoeca rosetta

plants:

985701157 Solanum tuberosum

731352674 Beta vulgaris subsp vulgaris
302803606 Selaginella moellendorffii
168048070 Physcomitrella patens
702445187 Eucalyptus grandis
923724061 Brassica napus

514802427 Setaria italica

514756085 Setaria italica

926775472 Monoraphidium neglectum
159470359 Chlamydomonas reinhardtii
308810503 Ostreococcus tauri
612398587 Bathycoccus prasinos

N[4]ASDITK---ILLKKFY--PERVLLVLLQDR[13] LEGFTVVHRGANHFGGG-YVFHQATYARS
N[4]ATKKRE---LLLEKFC--PDRFTMVVLQDR[13]MEGYTIMNRATNHFGQOG-YAFHQTSYIRA
NAKAAVASPT---RLLDTFQ--PTHFTVAALQDR[13] FTPYTLONRTVNLFGEG-YAFHQLLFARS
NAKAAVTTPK---RLVDTFR--PAYFTIAALQDK[13] FHAYTLONRTVNFFGEG-YAFHQLLFARS
N[6]SPARLE---SLLKKYK--PSKIVMFALQDR[13]LPGYALQSSLTNHFREG-YSFYQLTFVCG
N[6]SKTKIA---SLLEQHQ--PARFTIIFFEDK[12]FDSYALNHKSVNYFGMG-YAFHQLVFEKC
N[6]DTSKIA---ALLAAYE--PTRFTIVCLEDT [12] FEHYEQKRRTANYFGAG-YSYIHSVFERT
NTC-ALNYSK---CVLR
NTP-AVNYSE---RVLG
NSR-ATNYSD---RVLG
NSR-AANYSD---RVLG
NCH-DSNYADRIKNVLS
NAN-EANYFKTVLKVLD
NKD-ADNYFATVRNVLR

NLA-VADYNQ---LVLAVE@K--PGRFTAALYCED[14 |MPEFAMTNKTIHGFDGG-YDVVVCNEDRQ
i

D--PERFSVIVFIDP[20] YPNYEAHHRTVNEYTPG-HWVLKVNYVKR
A--PIRFSVIVFIDP[20] YPKYELONRTVNEFAPG-YVVMKMNYARR
R--PQRFTVIVFLDP[20] YPEYSLLHRTTNEFAPG-YVAMKINYVRT
R-—-PORFTVIVFLDP[20] YPEYRVLHRTTNEFAPG-YVAMKINYIKT
R--POQRFTVLVFLDP [20] FTEYEVENRTVNEFTPG-YVAMKINYVRS
R-—-PQRFTVIVIIDP[36]EVDYCVMHRAVNEFAPG-YVAMKINYVQR
R--POQRFTVIVVVDP[40] FIDYCVLHRTVNEFSPG-YAAMKINYIQR

NVA-LADYNQ---LVLNVRK--PGRFTAALYAED [14]VPSYAIQONKTVHGFDGG-YDVVVSNYQOL
NIA-LPDFNQ---LVLN
NIA-LPSYHI---LILK
N[5] IENYSE---LVIH
NTA-LKGYAS---LVLA
NDM-VGAYGP---LVVG
NDK-VGTYAP---MVLA
NAR-LRSYAS---LVLR(]
N[7]LVETIR---RAVA
N[5] YHHLIA---RVLE
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K-—-PGRFTTAIYSED[15] IPEFSIQNKTLHGEFDGG-YDVVVSNFKLS
R-—-PGRFTAALYAED[14]LLEHAITNKTVHSFEDG[12] FAVERYKDK
R--PGREFTVTLFADD[49] GDEYKLKSKTFYEFTGG-YNLTFTNFAKI
K-—-PKKVVLTLFADE [22 ] LGTYHRNDLSLLHVEHD-CVCMMANYSLH
R--PAKFTVTMSVVG [13] FNGYKRRGGWTQAHMDGDITVLKANFAVA
R-—PRKMTLTMSVLG[13] FKGYKRRGGWTQVHMDGDLISLKANEVIV
R--PAKYSVSVYTDR[15]EDMVKIDDDLLYKRKG[12] CRMANYAQT
K-—-PGREFSLTHVADN[12]DTDYKVKATSTYRWELD-YQASVSSYVSR
R-—-PAKFTTVEHVDA[14] LDGYDLAGRTEFNEFGTKDYVVQMCNYVSK

SEIVE---HVVDIEK--PGRFSVTLFEAK[46] IPGYRRVDRIVHDLDG--YDLVFRYYERN

IDVIE---KVLNV@R--PGKLSVTLFEAE [13] LDGYKRTDKVLYEFDG--YQOMVYVCFEAT

10] [
10] [
10] [
10]METIE---KAVKTRG--AGNFSLTLFQAK [24] FESYKREEFIVYDFPG--YELVFASFSSV
13]LDVLL---HILNVI@O--PREFSMTFFTKN[15] LPDYIKLDKIVYDLDD--YHLFYMKLOKK
12]RNVMQ---RVLDIRR--PQEFCLTLFONT [19] VPGYVKMDHILYDLDD--YQLLYVRLHRI
11]LTVLT---KVLKI [
20]HSLVN---KVLAI [
10]RNVIS---RILKT [
22]1PTLVR---RVVDI [
24] [

TSLIN---HVIST]

R--PRKFSLTLINEI[19]EFGYKKSEKAVYDLKNE-YNLLYLNEFVKA
K-—-PARFSITLFVSR[28]QDAYTRRDRIHHEFDD--YDLGFATYEHP
E--PKNTTITLFNSH[26] RNLYRLGEQKDHELDD--YNLAYISLORR
E-—-PGKMSVTLFVST [34] LKGYKRTDRIAYEFER--YNLVEFVSFEKR
E--PGKMSITLFVSN[36] IKGYQRTDRIAYEFER--YDLVEFVSFEKV
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SEVVEHVVDEEKPGRFSITLFEAK 26] IKGYRRIDRIVHDFDD--YELVFRFFERE

13] IEGFKRLDCQSAMFND--YNFVFTSFAKK
21]RRDYVRDDAQYCRFKN--YDLSCAFYSKF
16] IDOWKRRDIQFSRFPT--YDLTYAQYCKY
17] GSHWKRTDMQCCNFPS--YNLLFAQYSHS
16] LCGYEQKEAQYCRFSG--YELHYALYAKF
16] IEGYQRMDHQFCSFKN--YFLTYTQFSRP
14]VKFFRRTEHQACEMKN--YNLNYALYERP
15] FHGYQRWDLOLCOMKY - -YNLTYGHYRQV
15]LSNYTCLDKQISLFSI--YNLTFLHYKHN
16]VPGYKRLDRQVAQLQOD--YSLWYSQLKKE
16] LPGYRRTNVQFVRLET--ETLVYAHFVRK
16] ICGCHRTNLQFLELPT--ETLVYAQFERA

NLS-QTSYDD---LVVEV@K--PGKEVTTLEFVNQ
NVA-AASYGD---VVLRCEK--PGKFVVSIFANK
NVA-SSSYGD---LVIDTIO--PGKFIVTVFANK
NVA-LSNYRK-—--LVINT|
NVP-VSSYDE---VVLH

K--PGKFIVTIFANK
NVP-Q-SYDD---LVLN

R--PGREVLTVFATP

N--PGKFLMTVFANK
NVP-RDSYND---LVTDIRO--PNKFIVTLMANE
NIR-VKCYKE---LVLKARK--PGRFLMTLFANE
NVV-GECYKS---LVLDI
NVI-MKDYKE---LVLNIL

K--PGSFTLTLFANK
NQOD-LVCLYS---QVLQC|

0--PQVVSMTLFANH
R--PNKILMTVFAND
NON-TLNLSE---QVLEI

RHVPNKFLLTIEFTND

NYL-AEDYTE---LVLKTERC--PGKFVMTVFANP [15] LTGYNRTERQEYQFNK--YNLSYGHFSRD
DVL—KEDYTP———MVLDIEK——PGKFSINVFANE[17]GAGFQRHDQQLCCLAH——ASVLFGHFTSN
8] LGPLVE---RVLACHE--PAEFSVALHADV
5]SIRFEP---LALRCEE--PKEFTIAVTCFEG
5]KTGLNA---LVVRCEK--PGFFSVCVHAAP
5]QVELGA---LVVGV@K--PAAFAMSVDVSG
6] GDDIAR---MVAWV@R--PGAMSVSVTSGS
71QGDIAE---VAIDVE@R--PGCVSIATTYNG
5]ALAYGD---LVLRCEG--PSEFSVAVTIFG
3]AGCALA---SAIAV@R--PATVSVSVCYDG
5]AFCPAD---MIAAI@R--PGSLSASLSVDA
6] MAPVQE---LVVKIA--PGKVSVTMSVDK
5] DLDAFA---YVANV@K--PGKMIFAISVDG
8] AFSVSN---FCANVIJO--PGKMTFAVTCHG

12]VKGYSLAEWSPEEFGEG-GSIVYQKFTRT
14] VKGFTCRSAVKQELPNG-GFVIYKTYVAQ
241 PVAYACSGSHKEELPGG-SAVVYHTFQLA
18] PRGYVCNGSSRQELASG-SAVVFHTFQEA
12 ] PLGLKRRSCATDQFPEA-GTVVFQSFTAR
17]KLGLKCRSRLMDEFPGS-GTVVYQSFTPR
13]AEVYDCNNMVEQELPG--GVLIYQSFSVT
20] PMGLACRSRAAEAFPGA-TTVTYQTFTRT
15]PPGYGVQSATAQELATG-GRVSYYTEFGPD
15] PAGFGLQGASSQVSPCG-GKVAYYTLIEK
16] IPGYTRVQATRQEFDVE-GVVAYFTYEHN
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