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A. caninum NPR-1 VGGEQAIGEF IGTFSLCATANDRYFREVEAPGSPLERKVNA I RETTELW | ISTEATLPY\ YENMKNKKYPA I N-JCCEFCTEKWPNVHSKRIYTEFVLANQR

H. contortus NPR-1 VGGEIQAIGLF IGTFSLCAIAIDRYFREVAAPGSPLRKVNA IRETIELW I ESKIVTLPYVYHMKMKKYPT I SDVCGEFCTEKWPNVHSKRIYTEFVLAIQR

C. elegans NPR-1 [IPCIQGISIFVCTFSLGAIALDRY IEVVRPHSTPLSQRGAFLTTVLW I LSFYVTLPYAFNMQM I EYTEE-RICGYFCTEKWESAKSRRAYTM I VMEAQF

N. brasiliensis NPR-1 VGGEQAIGLF IGTFSLCAIAVDRYFREVIIAPGSPLRKVNA I RETIELWVESTEATLPY\ YEMKMRKYPS IN-MCGEFCTEKWPNVHSKRIYTEFVLANQR
S. ratti NPR-1.1 ALEQGVSIIY I CTFSLGATAVDRY IEVVKPHSKALSRKGALVMTGELWELSE I FNEPYVLFMYQSYFKG--MCGVFCTEKWPNPESRRAYTEMYMIAQR
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N. brasiliensis NPR-1 RIPET IMTICYQAVFAFLRRRAKSRETSHAQQANLEYVVAATAGGDTQQHKEQL T~ — == — === m - m oo HLFEQKRRVTQQRRRVT
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LILVSMVVIFGITSLPHNIVSTLMEFTDSR---DLLAYNGNDYTYLENL 1 THSEAML SCVANPMLYAFLNPEFRELBENGLAGFKWTPRFVSRT - —————
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2. NPR-2 homologues
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A. suum NPR-2
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QTVQNMF I LNLAGADEVVCHEFSLPETP I TNVYKNWYFGS TMCHGLPWHMQG - | AVEGTESLCAISIDRYLIMVTLRTKK IIDKTRS IWETANLWTESEIFT
------------------------------------------------------------------ SRGSTTSAS I E I PRSFRGSVNAVDNRSS----L
QSVQNIFILNLAASDVLMCLTSLPITP I TNVYKTWEFASPVCKLIPLVQG-ASVFVSTFSLSAIALDRYNLVVRPHRHPLRSRGASVVALLLWEISALVC
QTVQNMF I LNLALADL I VCEFSLPLTP I TN1YKNWYFGDKMCHSLPWEQG-ASVFVATFSLAL IAINRYQMVVSPHHKRMTPTQARFVMIGLWESSVLIT
QSVQNIF ILNLAASDVLMCLTSLPITP I TNVYKTWFFASPVCKLIPLVQG-ASVFVSTFSLSAIALDRYNLVVRPHRHPLRSRGASVVALLLWE ISALVC
———QNMF I LNLALADL 1 VCMFSLPLTPVTS I YKNWYFGELMCHSLPWIQG-ASVFVATFSLAAIAIDRYMMVV TPHQRRMT - ~-HARLVMVCLWVISGLIT
QTVQNIFILNLCASNVLMCLTSLPITF I TNVYKQWFFSSPVCKLIPLVQG-ASIFVSTFSLSAIALDRYNLVVRPHKQKLSSRSAMMIALL IWVISVWVC
QTVQNIFILNLVESDIVACIFSVPVTP ITL IEKNWYFGSLMCHLMPLAQVN I LFFVSTLSLSATAIDRY I LVVKPHTTPAT I KGARNFATALWLFSIL
RTVQNIF ILNLAISDV IVCLLSLPFTPVTS 1 YKVWMFGQPICHLLPLVQA-VSIFVSTFSLSAIAIDRYNLVVRPHARPLT IHGARNVAVVLWYL
RSVQNIFILNLAISD IVCLLSLPFTPVSY I YKEWL FGSAICHLLPMVQA-ASVFVSTFSLSAIAIDRYWLVLYPHSGS ISPAKATVVAAVLWLLSVLIS
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EPYAMYMDY 1 VVDGICGQFCTEKWPDSGERRTY TIFVFINMQFEIPL IMF 1 CYYK I FDELKKR-TTKKIKQERERSVVLASALACTPNQVASHALAEKDT
YAYGWYMDVEQLPGICGEFCTERWPSSEVRKGYALMVLVMQFELPFATVAVCYYA I FARLRER-TESKLKKL TERTQLLES--TAGSSSPSGKNEAGTHP
MPYGWYMDVVR I GGLCGEFCTEQWPLPEVRKGYALMVLVMQFELPFATMAVCY Y[ | FARLRER-TESKLKKL TERSQLLES--AAGNQSPSAKAENGAHP
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3. NPR-3 homologues
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------------------------------------------------ 1 SGMSNCTNIRDSMFETDL TANRLVEGHMLY TEVIWVAAIVGNT L VLYVVSFN
------------------------------------------------- EMSTNCTREQDEMFETIDL TAVRLVFCYLYCLVWVAAIVGNTLVLYVVSFN
----------------------------------------------- MEGGRNCVMTVQQWQPEYNDMNQERARFSELYLLVWVGAIVGNTLVLYVETFN
----------------------------- MSNVDVYDGVSPVWENFLWRHHQQNCTPIQES I PEKVDSLPIQLLFSVLYL TVWLCA I TGNLCVAYVVIEK
MDYYSSPDNNQQQNNNNGLSTALAPDQWPQNVVEPNVWPHFLWRSHPPGDRHN I CLPIQASFPELVDLLPIQLEFSYLYLLEWEAS IVGNASVLYVVSEK
---------------------------------------------------------------- MVDLLPVQLIFSFLYLLIWLAAILGNVSVLYVVSLK
-------------------------------------------------------------- PEMVDLLPVQLIFSFLYLIIWLAAILGNVSVLYVVSLK

1Q S PE VDLL IQLIFSVLYLLVWLAAIVGN VLYVVSLK

QVSLS—VR.FIGSLAVSDILMSLTSLPITAVIIFTRDWVFP.IFCKLlGlFQGG.FVSSFTLTVIAVDRMlLILlPSlAIITFERA.IVLGI%.GY
AIWVLGY

DLLMSLTSLPWTAVT I FTREWEFPAP I CKLEGVFQ———————— —— - m oo
QVSLS-VRSVF 1GCLAVSDMLMSLTSLPWTAVS I FTREWEFPAP | CKLIGVFQGGSIFVSSFTLTVIALDRCLL I LKPNKE I IGYNRAVAIVVAIWNTGY
QVSLS-VRTVFVGCLAGSDLLMCLFSLP I TAIS IFSRVWVFPA I FCKL IGVFQGGTIFVSSFTLTVIALDRCVL I LRPNQE IVNFPRAVF IVFCIWLLGY
QVSLSAVRSVF ICSLAVSD IVMSLTSLP I TAVS I FTRDWVFPG I CCKLMGLFQGGSVFVSSFTLTAIAVDRY ILIKHPASSKVNENKALYSV 1L IWIMGY
QVQLSSVRSVF ICSLAASDILMSLTSLPITAISIFTRDWVFPSPFCKLMGIFQGGTVFVSSFTLTAIAVDRY ILIRHPTKQK IKFRTAVS IVVGVWALGY
QVQLSSVRSVF ICSLAASD I LMSMTSLP I TAVS I FTRDWVFPTFFCKLMGIFQGGAVFVSSFTLTAIAVDRY ILIKHPTKQK IKFRTALS I FASLWVLGY
QVLSS-VRSVFICSLAASDILMSMTSLP I TAVS I FTRDWVFPTFFCKLMGIFQGGAVFVSSFTLTAIAVDRY ILIKHPTKQV IKFRTALS I VASLWMLGY

QVSLS VRSVFI SLA SDILMSLTSLPITAVSIFTRDWFPA FCKLIGVFQGGSVFVSSFTLT IAVDR ILI HP K I F ALSIV ITWLGY

SLSLPNGIFSRTVHYFPYCGTECEEAWPDSNLEDG- - —-SKEGR 1 YCTAVMTEQFGYPALISSFCYWRI SRV QQUNE -KRREQQEMLKESEKKLTSRRT
SLALPTGIFSKAVSEEK I CGVFCEE IWPDTSESGLS- --SPSRRLYGLSVLESQFGIPAL ISSVCYWL I SRVMSSQLE -RRRGH- TELKESEEKLVNRKT

BLALPVGIFSRANSYGE 1 CGVECEE IW-- FRPDAMETGHSAGRRLYGLSVLESQFGYPALISSVCYWL I SRVMSSQEE - -RRRGHTELKESEEKLVNRKA

SLALPVGIYSD 1 AVYDE | CGTECEENWPDFNPDIGR- - - SGERRAYGLSVLVEQFGIPAL ISSECYWMI SRVMSDQLA-RRRGH-NERPESE TKLVNRKT
LFALPVGIFSTTESYYPECGSFCEE TWPNFRPDTNNRGDSQMRK TYGLAVLEIQFGLPLVISSECYYS IGREISRQEK-KRHQQQEELQBNQHRLENRKH
BCALPIGIFSSTQVYPPFCGTFCEENWPDTDEQSGR- - - SRERKLYGLLVLIVQFGLP TV ISSLCYWS I GLNFELARE- - - ~-RQVMELQESKBRMKSQKN
TCTLPVGIFSSTVEYSPFCGQFCEENWPDTDTQSGR - - - SRERKFYGL LVLIVQFGLPVL ISTECYWK I GQENRLQVRRRSERQUVAL QESKDRMKSQKS

ACAMPVG I FSSTVEYSPECGQFCEENWPDTDTQSGR- - SRERKFYGHLVLIVQFGLPVL ISTLCYWQI GKLR - -R---RSERQVVALQESKDRMKSQKS
A ALPVGIFS TV Y PFCG FCEE WPDT SG S LRK YGLSVLIVQFGLP LISSLCYW I RVIS QL RR Q VLL ES DKL RKT




A. suum NPR-3
A. caninum NPR-3

N. brasiliensis NPR-3

H.

B.

M.

contortus NPR-3
C. elegans NPR-3
xylophilus NPR-3
G. pallida NPR-3
M. hapla NPR-3
incognita NPR-3

Consensus

A. suum NPR-3
A. caninum NPR-3

N. brasiliensis NPR-3

H.

B.

M.

contortus NPR-3
C. elegans NPR-3
xylophilus NPR-3
G. pallida NPR-3
M. hapla NPR-3
incognita NPR-3

Consensus

---------------- AMTSAALNPYIYSWENPQFR - ———— === —— === ——— e
RANRMMETMVEGFIFAWMPENAINLYRDFGSF--SNTTWES TVFALCHVSAMTSAALNPYIYSWENPQFRGANQSL - ——— === ——— ===~ —— -
RANRMMEVMVMGFVLAWMPFNAVNLYRDLF----G I SKWYSTVFALCHVCANMCSAVLNPETYSWFENPQFRQS I TTLFKGTDEARL I KKKPQSTSKMVSYP
RSNRMMVAMVGGLVLAWLPMNL INLMRDFDASPDRFSDWYSEVFAGCHVVAMTSAVWNFVIYSWFENLQFKQTELQACNQHTKQSGYNVVTRAKSVATEGP
RENRMMMTMVIGLVLAWLPMNL INLWRDFNSE --NSTEWYSLE I FAACHSVAMTSAVWNPL 1 YSEFNPQFKET I RTSLERRRQSQVPKFFG I FFVLLLKAL
KTNLMMATMVAGLVLAWLPMNL INLWRDLN-—---NNTAWESLE IFAASHSFAMTSAVWNPETYSEFNPQFRET IRKVLERNNNNHLTTSSPNFNSNGYCSV
KTNLMMATMVAGLVLAWLPMNLEINLWRDLN-~~-NENSWESEIFAASHSTAMTSAVWNPETYSEFNPQFRET N - —————————————— ==~

RTNRMMI MVLGLVLAWLPMNLINLYRD T WFSLIFA CHVIAMTSAVWNPVIYSWENPQFR TI

KKR 1 IFNNENAKFRLPPLC— = === === e e
NNNDY IRRSSARSLLSALGTA I GVKDDKREGLKTMRNSVVFLPPKRLKNK



4. NPR-4 homologues

B. malayi NPR-4

W. bancrofti NPR-4
D. immitis NPR-4

0. vovulus NPR-4

0. ochengi NPR-4

L. loa NPR-4

A. suum NPR-4

N. brasiliensis NPR-4
H. contortus NPR-4
C. elegans NPR-4

S. ratti NPR-4

B. xylophilus NPR-4
G. pallida NPR-4

M. hapla NPR-4.1

M. hapla NPR-4.2

M. incognita NPR-4

Consensus

B. malayi NPR-4

W. bancrofti NPR-4
D. immitis NPR-4

0. vovulus NPR-4

0. ochengi NPR-4

L. loa NPR-4

A. suum NPR-4

N. brasiliensis NPR-4
H. contortus NPR-4
C. elegans NPR-4

S. ratti NPR-4

B. xylophilus NPR-4
G. pallida NPR-4

M. hapla NPR-4.1

M. hapla NPR-4.2

M. incognita NPR-4

Consensus

______________________ MYNNNNTCLDMNAELWRNRRDWSTQSFTF IFVFFYAATILIGIVGNLCVILAISRTRILQTVPNMF I FSLSCSDEVY
______________________ MYNNNNTCLDMNAELWRNRRDWSTQSFTIHFIFVEFYAVIILEG IVGNLCVILAISRTRTLQTVPNEF I FSLSCSDEVY
_________________________ DNNTCLDMNAELWRNKHDWSTHSSTFIFVEFY TARILVGIVGNLCVILAISRTRTLQTVRNMF I FSLSCSDEVV
_________________________ NNNECLDMNAELWRNSRDWSTQSSTVF I FVEFYGATILEGIVGNLCVILAISRTRTLQTEPNMF I FSLSCSDWVY
_________________________ NNNTCLDMNAELWRNSRDWSTQSSTVFIFVEEYGANTLEGIVGNLCVILAISRTRTLQTEPNMF IFSLSCSDVVV
______________________ MYNNN-TCLDMNAELWRNRRDWSTQSSTEFIFVERYAALILEGIIGNLCVILAISRTRTLQTVPNMF IFSLSCSDEVY
-NALWCNKSRCAVLFL I LPKKSLRMSNESCLDMNDELWRFRNDLETQPAVMAIFALLYATHIVEGFGNLCVILAIARTRSLQTVPNEF I FSLSCSDWVV
_______________________ MRNSTECLNENDELWEYRNDYTTRAFTMVIFAAEYSVIILCGFUGNECVILAITRNKVLQTVPNEF I LSLSCSDNAV
__________________________ TTPVLSRTSKFYSKRSEECFQVSTMVIFAILYSVI ILCGFIGNVCVIVAITRNKVLQTVPNEF I LSLSFSDIAV
________________________ MNGSDCLNENSELWL YREDLSSRWY IMLVFAFLYLIEFIAAGINGNSCVILAITRNKSLQTVPNEF I LSLSCSDEVV
____________________________ NCTTLNEYMRQTSNDWSTYYSVWFIFAV I YS11ISEGIVGNLCVVLAV IRTKSLQTVPNYF IMSLSCSDMVV
_____________________________ CSSVNEQLWVLRRDPETQLWVWAEFAFEYSEN INCGCEGNLCVILAISRTKSLQTVRNMF I FSLSCSDFMV
_______________________ MAFPNDCVDMNHFLWEFQRDPIESRPLTAVIFAVVYSLIVLEGYSGNVCVELS I GRTRSLQTVSNEF I ESLSCSDIVY
--------- MELHSPSTLLFNASSTPSV I CEDMNAYLWNARRDL [FTRPFVHLAFASEYSSI IEEGENGNSCV INAIAR I RSLQTVPNMF I FSLSCSDMEV
MQQE IHL I YNNNQQNNVNNYSSEF I SL I PCYDMNK I LWALRRDPTARLP I AABFASLY T IKNIFLFKGNGCVELAISRTKSLQTVSNEF I FALSCGDTGV
----MEASTMELLPPPTILFNVSSAPSV I CEDMNAYLWNTRRDLETCPFVMAVFASL YSSEILEGINGNSCVIMAIAR I KSLQTVPNMF I FSLSCSDIEY

TCLDMNAELW RRDWSTQ TM IFAFFYSVIILIGIVGNLCVILAISRTRSLQTVPNMFIFSLSCSDIVV

CFTSATITPIAAFKKEWIFGAVLCSVAPFIAGASLCFSTFTLSAISVDRFLL I YEPTRKALSRLQALEV IMVICMLSTSLSAPYIFKQRLKRFGNYCGHF
CFETSATITPIAAFKKEWIFGPVLCSIAPFIAGASLCFSTFTLSAISVDRFLL I YEPTRKALSRLQALTY IMVICMLSTSLSAPV I FKQRLKRFGNYCGHF
CFETSATITPITAFKKEWIFGAVLCSIAPFIAGTSLCFSTFTLSAISVDRFLL I YEPTRKALSRLQALTV IMVICILSTSLSAPVIFKQRLKTFGNYCGQF
CFTSATITPITAFKKEWIFGAVLCSIAPFIAGTSLCFSTFTLSAISVDRFLL I YEPTRKALSRLQALIV IMVICILSTSLSAP
CFTSATITPITAFKKEWIFGAVLCSIAPFIAGTSLCFSTFTLSAISVDRFLL 1 YEPTRKALSRLQALIV IMVICILSTSLS
CFTSATITPIAAFKKEWIFGAVLCSIAPFIAGASLCFSTFTLSAISVDRFLL I YEPTRKTLSRLQALEV IMVICILSTSLSAPYV
CCISATITPITAFKKEWLEFGVTLCSIAPFIAGISLCFSTFTLTA I SVDRFLL I CFPMKNALTKSHALTE I AGI CAMAACLSAPIMFKQRLQTFENECGKF
CSISATITPITAFKKEWIFGAALCRFAPFIAG I SLCFSTFTLTA I SEDRYLL I REPMKKPLSHLHAIREV | GETCVLAACESSPEIVRQKLGKFENECGQY
CSISATITPITAFKKEWIFGENLCRVAPFIAG I SLCFSTFTLTA I SIDRYLL I REPMKKPLTHFHAVLV | GHTCVLAACESSPEIFRQKLGSFENECGQY
CCTSATITPITAFKKEWIFGEALCRIAPFIAG I SLCFSTFTLTA I SIDRYIL I REPMRKPETHYQAVGV I ARICAFAAT ITSPIMFKQKLGEFENECGQY
STISATMTPFTAFAKNWYFGRHGCMIFNTEG-MSJE I FSTLTLTA I SIDRLIL IRYPMKTPINQSQAFEWIFCNVAAG I I FSLPSAYHSENQV I SN I CGEF
CLTSATITPITAFAKVWEFGSVLCSVAPFLAGTSLSFSTFTLAAISIDREML I RFPMKKPFSHTQAFME I - --CTMAMGLSMPYALMHTLTK INNYCGMY|
CCVSATFTPYTAFTKVWVFGVALCSHVNFTAGTSLCFS I F1LAAISVDRELL IRFPLNNQLRHNHAL [FECELAVMFVSFPMTETQKLLRMEGYCGEF
CEISATITPIAAFRKDWIFGQFLCSFAPFEAGYSLCFSTFTLAAISVDRFLL I LFPTRKAFSHTQALFI I EATCLLASGFSLPMEFMQKLKPVAHYCGRE
WEVSATFTRELLFK-————--—————————- GTSLCFSAFTLAAISVDRFLL IRFPLNNQLRHKHAFFT IEVISELSMILSLPMEF TQKLVKMEGYCGEF
CEISATITPIAAFKKDWIFGQFLCSFAPFVAGGSLCFSTFTLAAISVDRFLL I LFPTRKAFSHTQALF|I I EVAFLELASGFSLPMEFMQKLKPVTHYCGRE

CFTSATITPITAFKKEWIFG VLCSIAPFIAG SLCFSTFTLSAISVDRFLLI FPTRKALSH QALIVIMVICILAT LSAPVIFKQKLK F NYCG F




B. malayi

W. bancrofti
D. immitis

0. vovulus

0. ochengi

L. loa

A. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4

M. hapla NPR-4.1
M. hapla NPR-4.2

M. incognita

NPR-4

Consensus

B. malayi

W. bancrofti
D. immitis

0. vovulus

0. ochengi

L. loa

A. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4
NPR-4

M. hapla NPR-4.1
M. hapla NPR-4.2

M. incognita

NPR-4

Consensus

B. malayi

W. bancrofti
D. immitis
0. vovulus

NPR-4
NPR-4
NPR-4
NPR-4

CTEEWG 1DQ-SGRRYYGSIMLSVQFEVPLYN I TFCYTAI SFKLGK-— -~~~ QRAANKRRQRTNRMLIGMVVAFSASWFESVLEN
CTEEWG 1DQ-SGRRVYGSIMLSVQFEVPLYI I TFCYTAI SFKLGK-————————————————— —-QRAARKRRQRTNRML IGMVVAFSASWFESVLEN
CTEEWG 1DQ-SGRRIYGSIMLSVQFEVPLEN I TFCYTAI SFKLGK————— - == QRAAVKRRQRTNRMLIGMVVAFSASWFESVLEN

M ITECYTA I SFKLGKGEQRKLRQ-QNEWQLGMSDQAR-AARKRRQRTNRML IGMVVAFSASWFESVLEN

M I TFCYTA I SFKLGKGIEQRKLRQ-QNEWQLGMSDQARRAARKRRQRTNRML IGMVVAFSASWFESVLEN
CTEEWG 1DQ-SGRRVYGSIMLSVQFEVPLYI I TECYTA I SFKLGKGILQRNRKH-HN-EWQEGMTDQQRAANKRRQRTNRMLIGMVVAFSASWFESVLEN
CTEDWGMDQ-SGRRIYGAIMVGVQRVVPLTE 1V ICYTA I AVKLGQGMLEKGKN - - SNYDWQVQMTDQQRAAVRRRQRTNRML I CMVVAFSASWEWSVLEN
CTEDWSDNE-SQRKMYGAAELCVQLVVPL T I VVSYTAISLRIGOSMEIERNTKRYAT TNWNVQETDQQRMAEKRKQR TNRML IANVVAFSASHMWSV TEN
CTEDWSDNE-SQRKMYGAAELCVQLVPLTE IVVSYTAI SLREGQSVAERNTKRDSSSNWNVQETDQQRMAEKRKQRTNRMLIANVVAFSASWMWSV TEN
CTENWGANE-SQRKIYGAAENMFEQLVAPLTE I 1 1SYTAISLKIGQSMIEKGAKKQK TDNWEMEESDQQR | AVKRRQRTNRMLIGNVVAFACSWEWSVTEN
CDENWGDDKDSFRMYYSVERYAVQEVAPLTE I 1 18YTL1SLRLNQSEELKKAK---NKNGWE T ---DQERVAVKRKARTNRMFIGMVVAF I LSYEPNVIEN
CFEDWGPYS-SQRRAYGT IVLSVQFERPLSH I 1 1CYTAISVRLGQSMILKGKK--RDYQWQEQMNDQHRAATKRRQRTNRMF IANMVVAFSLSWVWSVVEN
CVEDWGSNE-LYRENYGTELL I VQFFVPLEN IS1CY 181 SVRLSRNIEN - - - R--RKKMGNSWEHHRQSMADRRRQRTNRMF IANVEAFSL SWVWSVLYIN
CFEDWGEMH-G IRRIYGTEELTVOFEIPLNF I 1LCYTA I SFRLGKGYN--LRTK-KKCEWKIPESAQRNAATKRRQRTNRMF IANVEAFSFSWGWSVLYN
CFEHWSPYE-RLREMYGTILL I VQFVAPLEN I TFCYTG I SVRLNKSVEH---—-- RKKMGNTWQ I'YHQKMANQRRQRTNRMFMLMVFVF I LSWEWTVLEN
CFEBWGEMI -G IRRIYGTELLTVQFERPLALI TFCYTA I SFRLGKSVN--LRTR-KKCEWQMPESAQRNAATKRRQRTNRMF IAMVEAFSVSWAWSVLYN

CTEDWG D S RRIYGSILLSVQFVVPLVIITFCYTAISFKLGK ILLR K WNV L QQRAATKRRQRTNRML IGMVVAFSASWIWSVLFN

VLRDYDCLPKWCQNQEYFEGIATHC I AMSSTVW-NPEL YAAENEQLRAAFFRLEPECYRQPEMQKSATYNCKPL - - - ~LQSGSALRNDL TK-NKENCDH
VLRDYDCLPKWCQNQEYFFGIATHC I AMSSTVW-NPLLYAALNLQLRAAFLERLLPECVRQRKVQKSATYNCKPL -~ --LQSGSALRNDFTK-NKILNCDY
VLRDYDYLPEWCQDQEYFFGIATHC I AMSSTVW-NPLLYAALNLQLRAAFLRLLPECVTQLQARKSTAHNCKPL -~ -~LQSRSVLRNDFTK-NKMLNCD-
[ILRDYDCLPQWCQHQQYFFGIATHC I AMSSTVW-NPLLYAALNLQLRAAFLQLLPKCVRQRQTQESTTVHSR -~~~ ~— - -~ KPLRDDFSK-NKELNTDR
[LRDYDCLPQWCQHQQYFFGIATHC I AMSSTVW-NPLLYAALNLQLRAAFLQLLPKCVRQRQTQESTTVHSR -~ -~~~ -——-~- KPLRDDFSK-NKELNYDR
VLRDYDCLPEWCQDQEYFFGIATHC I AMSSTVW-NPLL YAALNLQLRAAFLRLLPECVRQREERKSATYNCKPL ----LQSRNVLRDDFTK-SKWLNCDH
VLRDYDRLPDWHK I QEYLYGIATHC I AMTS TVW-NPLLYAVLNPQLRAAFRLMPSCLQSTTTFERCDQLTRNGTLLETGDRRDSTKMQQNVRQANISSAP
VLRDYDYLPQVEKDQEYLFGIATHC I AVTSTVW-NPLLYAMLNEQLRAAFNELLPRVERAKLR I GNDNASRLLNG--AAQPTLASSPSLKYGSS-—-----
VLRDYDYLPQVEKDQEYL FGIATHC I AMESTVW-NPLLYAMLNLQLRAAFRELLPQVER IRLRLRNDHS IRL ING---SHHS IAAIPTLKYGSSYRFSFS
[ILRDYEYLPEL JKTQEY I EGRATHC I AVTS TVW-NPLLYAVLNLQLRAAFIDLMPHWERRHLNL EGDNSSPLLN----~— HPTMT I TN--KYGSTATKEVK
[ILRDENQVPKENSEQGYFFGIVMHC I AVTS TEW-NPLLYAALNYQLRAAFEDLMPACHHRKL ~ — — === === = m oo
VFKDYELLPSYVMEKEY I VGISLHC I AMTSTVW-NPLLYAMMNLQLRAAFEQLMPVCEKEYL YKEEEPHPMAQSCKPRPSTLLTPNGNVDQSSLPSGCTT
LLRDYECLPPLVTRQEFFFGILTHC 1 AVSSTVWWNPL YALLNLQLRSAFLRLVPESTRKFMAKRKFDR 1 GSKSKLTAKDAKLMAPTLLMATFEQRKTVK

LLRDYDGLPNLVRDQEFFFGILTHC I AMSSTVW-NPJILYALLNLQLRAAFLQLVPQCIKHSL TCTCSKSNGR------ LSGRSVARC I YLEESQELGSSV
ILRDFGFLPEFNSEQEFLYGY I THA I AVESTVW-NPLYAELNMQLRNAFLNLEP IKERKWLSKERSLNKLLAPAPSALY I SSNKKE I INNLPPRASSCL
LLRDYDGLPKEVHDQEFFFGILTHC 1 AMSSTVW-NPILYAELNLQLRAAFLQLVPQCIRHSLTCTCSPNKGR-—-—-- LSGRSVARCAYLEESRELGSSV
VLRDYD LP WI DQEYFFGIATHCIAMSSTVW NPLLYALLNLQLRAAFL LLP CIR L R R LL S




0. ochengi NPR-4

L. loa NPR-4

A. suum NPR-4

N. brasiliensis NPR-4
H. contortus NPR-4
C. elegans NPR-4

S. ratti NPR-4

B. xylophilus NPR-4
G. pallida NPR-4

M. hapla NPR-4.1

M. hapla NPR-4.2

M. incognita NPR-4

Consensus

B. malayi NPR-4

W. bancrofti NPR-4
D. immitis NPR-4

0. vovulus NPR-4

0. ochengi NPR-4

L. loa NPR-4

A. suum NPR-4

N. brasiliensis NPR-4
H. contortus NPR-4
C. elegans NPR-4

S. ratti NPR-4

B. xylophilus NPR-4
G. pallida NPR-4

M. hapla NPR-4.1

M. hapla NPR-4.2

M. incognita NPR-4

Consensus

YAFPQECSLLYHVNFELHYSNNVNFMWSTSNYSQSLY == —=———=—— == e
ATYINTSNGQPYVSTSLVGKVQPEAPSFKFNGSGRKKSAMMR I LVQKRNAEEEEQL I TKESPSPPE1QMDTLCAAS I IPRRKSAQPRSTNEKVVLPRKAS
PRNGWLAPGFLKTGPRNS I SSMASAFSSQPNGGLDDGTRLVQSTLTSTKYGAVESSENTRWSDEGFVDHGTVRLTTF---——=——=— === === ———————
ERPNEPRQLKTDFLPKPRKFESRTNKSLCSSEGR-——=======— === ===
LRGASSHLQKRETGYGNKNCFNCL IGSSGSIESSSNETQKQMIAVRSAEKKRDDQ IPVQKNFFQMC———— - === === ===
LPLAHNKNEENYLKSSGDELFSSTTKSGTNLVSGSASVRSQS INLKSTRSVRGTGATISA-———————— ===
LRGTTGQVQRRETNYENKNCFNCL IGSSRSVESSSNETQKQTFSVKCEGNKGDAK I LSHNHHRHQLER ITADVGFDEQTWTEQLRKDSEDDALDDCNDDL



5. NPR-5 homologues

B. malayi

W. bancrofti
D. immitis

0. vovulus

0. ochengi

L. loa

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus

NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5

G. pallida NPR-5.1
G. pallida NPR-5.2

M. hapla
M. incognita

NPR-5
NPR-5

Consensus

B. malayi

W. bancrofti
immitis
. vovulus
. ochengi
L. loa

A. suum
A. caninum

N. brasiliensis
H. contortus

C. elegans

S. ratti

B. xylophilus

[eNeRw]

NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5

G. pallida NPR-5.1
G. pallida NPR-5.2

M. hapla
M. incognita

NPR-5
NPR-5

Consensus

----------------------------------------------------------------- MFEGETGNGGVLEAFTKNRRLRSARNIFLLNLI
—————————————————————————————————————————————————————— VOVAFSLUYGALMIVGEVGNGGYLFAVSKNKRLRSARNI FLLNLE
---------------------------------------------------- QLFVKSAFTLVYGFLFBEGLVGNGGVYFAMANNRRLRSARNEFLLNL I
----------------------------- TENATCILVVDAIRSEGLDDVTTRLFVKSAFTLVYGL LFVEGLVGNGGVVFAVANNRRLRSARNIFLLNL |

---------------------------------------------------- VKSAFTLVYGL LFBEGEVGNGGVMFAMANNRRLRSARNIFLLNLE
—-MVSSAATISTISTTTTPSTISNV I TSHSNNGSC 1QIAEAIAAQG 1DD I TVDFY RS I ETFLYGFLFVLGEFGNGGVLWAVARNKRLOSARNVFLLNL I

BRFL I TFTYAALMEIGEFGNGGVET I VLKNKRLRNARNIFLMNLM
VQALFGLWYLVLFVEGLVGNGGY FEAVLQNKRLRSARNIFLLNL |
--------------------- MDNETNVQTAKKEC I EVAEA IRAQG I NDLASWPSFQSGET I /YGCLFLLGLLGNGSVELAFAQNKRLRSARNEFLLNL I
------------ MNYSPQQKK I EQIP ISTDSKGNGSEQQ I VVSGRMASQWQPPAEDCVHL SEM I TAHGIDDWTNNGSVLMAFGRANRRS TRNFFLLNL |
MAL I EEKQQHNLTPQTSSY I SP---SSNNQQQPVCTEVSEA I LSQG I DDLTSWAARQCA | AAAYGCLFLEGEEGNGSVLLAFAQNKRLRS TRNEFLLNL |
MTL I EEKHQNHL TPQTSAYHQNEN I SPNNQQQ 1 VCTEVSEA I LAQG I DDLTSWTAMQCA | AAAYGCLFEEGLLGNGSVLEAFAQNKRLRS TRNEFLLNL |

V. F VYG L ILGIVGNGSVLIAF KNRRLRSARNIFLLNLI

LTDELLCVTAIPVTPWYALTKNWLFGALMCRLMPLSNSCSVFVTSWSLTAIALDKFVHIT-DPTRAPVRVRQAALITLFIWLVCSLINIPYLMSYDLVDG

LTDLLLVETAVPVTPW

LTDLLLVLTAVPVTPWYALTKNWQFGSAMCHIMPLSNSCTVFVTSWSLTAISIDKYLHI1-DPTKAPVTKRQALANTLL IWLLSTLINVPYLLSYELVDG
DPTKAPVTVRQALIITLL IWLLSTLINVPYLLSYELVDG

LTDLLLVLTAVPVTPWYALTKNWQFGSAMCHIMPLSNSCSVFVTSWSLTAISIDKYLHIE -
TAIPVTPWYAMTKDWAFGSVMCHLVPLSNSCSVFVTSWSLTAISLDKFLHIN-DPTKQPVSERQALAITFL IWIVSTLINLPYLMSFEHVDG
WTDLELCCFGIPETY 1 YAREKKWTLGL [IMCRLTPLGSNCAVEVS-WSLCATAEDKERHIV-NP 1RQPVSIKQATVAITVL IWEES 1 EANIRPEVNSDLKSG
LTDILLCLTGIPVTPWYALSKEWVFGSLMCRLMPLSNSCSVFVTSWSLTAIAIDKFMH11-DPTREQFSMKLAGMVTVL IWAVSTCAN IPYLMSSELVDG
LTDILLCLTAVPVTPWYALTKDWSFGSLMCRVVPLSNSCAVFVTSWSLTAIAVDKFMHI I -DLTREQFSLRTAGFVTFI IWTLSSLLNIPYLLSYELVNG
LTDVLLCFTAIPNTPCYAVQKNWVFGPVLCRFVPFCNSCAVEVTR- -~~~ AIAFDKHMHIVVDPTRRRFSRRL 1 GFVTLAIWEMSLWNIPYLLSFELVQG
LTDELLCLTAVPVTPWYALTKDWAFGPLMCRLVPLSNSCAVFVTSWSLCAIALDKFLHII-DPTRGQFSLRTAATITFVIWILSTLLNIPYLLSYKLVNG
LTDILLCLTAVPVTPWYALTKDWAFGPLMCRLVPLSNSCAVFVTSWSLCAIALDKFLHII-DPTRGQFSLRTAATITFV IWEISTLLNIPYLLSYKLVNG

LTDLLLCLTAIPVTPWYALTKNW FGALMCRLMPLSNSCSVFVTSWSLTAIAIDKFVHIT DPTRAPVSIRQAGLVT IWVVSTLINIPYLLSYELVDG




B. malayi

W. bancrofti

D. immitis
0. vovulus
0. ochengi
L. loa

A. suum

A. caninum

N. brasiliensis

H.

B.

G.
G. pallida NPR-5.2

M.

contortus
C. elegans
S. ratti
xylophilus

NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5

pallida NPR-5.1

M. hapla
incognita

NPR-5
NPR-5

Consensus

B. malayi
bancrofti
D. immitis
0. vovulus
0. ochengi
L. loa

A. suum

A. caninum

N. brasiliensis

H.

B.

G.
G.

M.

contortus
C. elegans
S. ratti
xylophilus

NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5
NPR-5

pallida NPR-5.1
pallida NPR-5.2

M. hapla
incognita

NPR-5
NPR-5

Consensus

AYYVP--NNTAPFCGL FCDENNWNGEMPRRLYGSSVWILLQ-FVIPLTI I TYCYAR 1 LAKVASDM 1 IQNVQFSKSLS I AQREEATNRRKRVNY ILIGMVIA
AYYVP--NNTAPFCGL FCDERNWNGEMPRRLYGSSVWLLQ-FVIPLTI ITYCYARILVKVASDM I IQNVQFSKSLS IAQREEATNRRKRVNY ILIGMVIA
AYYVP--NNTTPFCGLFCDENWNGETPRRLYGSAVWLLQ-FVIPL I 1 ITYCYTRILAKVSSDM I IQNVQFSKSL SNAQREEAENRRKRVNY ILIGMVIA
AYYVP--NNTKPFCGFFCDERNWNGETPRRLYGSTVWLLQ-FVIPL I 1 ITYCYARILAKVASDM 1 IQNVQFSKSLSTAQREKATNRRKQVNY ILIGEVIA
AYYVP--NNTKPFCGFFCDERNWNGETPRRLYGSTVWLLQ-FVIPL I 1 ITYCYARILAKVASDM 1 IQNVQFSKSLSTAQREKATNRRKQVNY ILIGEVIA
AYYVP--NNTAPFCGL FCDERNWNGETPRRLYGSAVWLLQ-FVIPLTHITYCYTRILAKVASDM I IQNVQFRKSLSTAQREEATNRRKRVNY ILIGMVIA
AYYVP--ENATPFCGHFCDELNWQGETPRQLYGSTVMLLQ-FVVPLAN ITYCYSR 1 LEKVAKDM I IQNAQFSESL STAQRVEATQRKKRVNY I L IGMVVA
|

------ P¥CGKFCDETNWQSENSRRLYGEMVMLLQQFVIPMSI I TYCYFR I LRKVSQDM 1 IQNVQFSASL SQKQRVDANSRKKKVNY IL IGMVAT
SEYVQ--PGETPYCGHFCDEANWQSENSRKIYGT TVMLLQ-FVA/PMAV I TYCYFK 1 LQKVSKDM I IQNAQFCQSLTQKQRSDATSRKKKVNY I L IAMVT
EABTSSFEDNKPLCGVFCEET-WQDESTRQTYGL 1 ABNFQ-FIVPNGE 1 TYCYWR 1 LHKVAKDS I IHNVQFSNSL TASQRSAAUNRKRRVNY I L TANVEA
AHFVP--VNSTPFCGHFCEETNWKG-EYRLFYGETVMYFQ-FVIPLSE IMYCYSR I FAKVHKDM I IQNVQFCQSLTNSQRVDAEKRKKRVNY L IAMVAT
DYYVP--KNSTPFCGQFCDEENWSGDTQRRLYGTGVMLFQ-FVMPTAN I TYCYWR I LRKVHKDM I VQNVQFSKSL SNSQRTDAENRKKRVNY I LIGMVIA
VYMASQDDA I TPECDTFCDEFNWESESRRQFYGAVVIELFQ-FVMPL TV I TECHLR I LRKVQKDM I MQNVQFRRTLTNSQRMDARNRKRRVNY TLEGMVVA
DYYVP--RNSTPFCGQFCDEENPDDTQRRLYGIGVMLFQ-FVLPMAT I TYCYWR I LRKVHKDM I VQNVQFSQSL SNTQRTDAENRKKRVNY ILIGMVIA
DYYVP--RNSTPFCGQFCDEENPDDTQRRLYGTGVMLFQ-FVEPMAT I TYCYWR I LRKVHKDM I MQNAQFSQSL SNTQRTDAENRKKRVNY ILIGMVIA

AYYVP NTTPFCG FCDEINWNGET RRLYGT VMLLQ FVIPLALITYCY RIL KVAKDMIIQNVQFS SLSNAQR DAINRKKRVNYILIGMVIA

F 1GCWLPLTVVNMLKDFKLEPL FLLEQPFFWPLL- AHVIAMSTVIWNPLLFFWLT.KK AQI
FIGCWLPLTMVNEEKDFS - ——————————— K-—---AHVIAMSTVIWNPLL FFWLTKRK - -KKS S | BSGINSMRRKS--——-————-

F 1GCWFPL TMVNMEKDFSKEPKFLLKQPFFWPLY-AHVIAMSTVIWNPLL FFWLTKKK--TKS -NAFGTTHSREISSMHRKSYTFR------
F1GCWLPL TMVNVLKDFRLEPSFLLEQPFFWPLY-AHVIAMSTVIWNPLL FFWLTKRKK-AQTQTPRFSVSL-NVFGT TRSRINSMQRKS - - - - - - -
F1GCWLPLTAVNLVKDFSKEPEFLENQPFLWPLY-AHVIAMSTVIWNPLL FFWLTRKQ--KRP I LGRY 1ASS-DAL TSFYSRINSHRRTS--—-———-—-
F1CCWLPLTAVNLVKDYK 1 EPYFLRAQPFLVPLL-AHVWAMSLVVWNPYL FFWLTRKQ- ~KRSGLSKN IN=— =~ = oo
F 1CCWLPLTAVNLVKDYK | EPSFLRAQPFLWPLN-AHVWAMSL VWWNPYL FEWLTRKQ--KRSGLSKI INSS-EVVASFASREGNSLRRMSSRNDS -~ -K
F 1CCWLPLTAVNLVKDYSKEPAFLRAQPFLWPLN-AHV I AMSLVVWNPYL FFWLTRKQ- -KRSGLSKN IN=— =~ — =~ oo
F 1GCWLPL TEENLVKDFKKEPEWLKRQPFFWANN-AHVIAMSLVVWNPLL FEWLTRKQ--KRSGLSKILNST-E 1VSSFASRVSNS IRRSTFRRN-—--N
F1LCWFPLTLYNETKDFSK---—-LHSQPYFY GV -FHS BAMSTVALNPEL FWLTLKQR——— = == — oo
F1LCWFPETIVNLVKDFQVEPAEMTAQPYLWPLE-AHSVAMS | AWWNPLL FEWLTRKQKR - -SHEGGHLHES-E 1 I TSL TSRMQSHRSTA--GDSVRLGS
FIGCNTPETAVNLVKDFKQEPSWHILKKQPYLWPLY -AHVIAMSTIVENPFL FEWLTAKDKGQORGNLTGIATTTSE I 1 TSLMSRMHSERST ---GGNEEARL
F 1GCNAPLTAVNLAKDFGWEPEFLLRQPYL CPLV-AHLVAMSTVCWNPEL FAWLGAKDKDRGSNSNAGMLSVGPSAE I IANRTPCSLAVVVG-————-— A
F1GCNTPETAVNLVKDFKQEPAMLKQQPFLWPLY -AHVIAMSAVIWNPFL FEWLTAKDNQKGANLSGIATAT - ————— SRMHSERSN---GQPKDED
F1GCNTPATAVNLVKDEKQEPAMLKQQPFLWPLE-AHVIAMSAVIWNPFL FEWLTAKDKQKGANLSGIATATSE I 1 TSLVSRMHSLRSNN—-GQSKDED

FIGCWLPLTVVNLVKDFK EP FL QPFLWPLV AHVIAMSTVIWNPLLFFWLTKK KRSQL RIS S S ISRI SM R S




B. malayi NPR-5 WHRC IPESFDGTYCSMLNREPSSRNDMQKSHERNBLTNSKNYLTIEAERL | === == - — oo

W. bancrofti NPR-5 WHRC IPESFDGTYCSTLNREPSSRNDMPKSHERNGL TNSKNYLTVEAERL I == — = — = — — — o oo
D. immitis NPR-5 ———=YIFRYDDIYCSSLNRRSSNRSNSTKLHERNGSANSKNYLTVEMERL I = — = — = — - — — o o oo oo

0. vovulus NPR-5 = o

0. ochengi NPR-5 —om o

L. loa NPR-5 ————YNSTYN--SAGTLNRESPNRNETPKSHERNGLANTKNYLSVKTERL I === = = — — — o e e e

A. suum NPR-5 ——-TFRSQSS--ATTKVIKRQEAVDETPGSRTRPLLVTDGDRTSIARSASLSRT L ————— = o e

A. caninum NPR-5 o

N. brasiliensis NPR-5 TEKTKKRNGAVDSEV IVGCSATSRPL I IRAEEMTAS S — = — = — = — — m o o o
H. contortus NPR-5 = —— -
C. elegans NPR-5 IDRVRKKQVVLDCEGSS-YTTSSRPLLIRTDVYQATLSNGSTSTTREML ———— === —— — — e e e

S. ratti NPR-5 oo

B. xylophilus NPR-5 TRIRRRTPSEKCCSRN---NSVQSRPLIVSQTDNGTTPTALLTKASSMENNML == === = == — o e e e
G. pallida NPR-5.1 KRMNKRALQLQRCESAGSRRTANGTS IRLGQLSSALPLSQPLLLRENGHTATVHSRTDSSRNSPSGMVEGRRSPLAKAYSLRANSVL—--—-
G. pallida NPR-5.2 IRRLSRGELTAAEPNLGQQRERKN IPMVSAHFRNKLLENGKMSSKDSVDSLPVANSKMFDGYERKLKPMHAGENPSLVVPNRRRMSTNSNTF
M. hapla NPR-5 RYKRRFGRKAARHLYRAESETTTS---RRPVEANGLTFSDSLRLNGYGGDTQWVRKNKLFKNNNYPLKG---SNASINY IPKWTSK I ----—

M. incognita NPR-5 RYKRRFGRKTARHLYRAESETTTSTSHRRQIESNELTFSDSL —————— === == ==

Consensus L GL



6.

B.

M.

B.

M.

B.

M.

NPR-6 homologues

T. spiralis NPR-6
T. muris NPR-6
A. suum NPR-6

A. caninum NPR-6
C. elegans NPR-6
S. ratti NPR-6
xylophilus NPR-6
G. pallida NPR-6
M. hapla NPR-6
incognita NPR-6

Consensus

T. spiralis NPR-6
T. muris NPR-6
A. suum NPR-6

A. caninum NPR-6
C. elegans NPR-6
S. ratti NPR-6
xylophilus NPR-6
G. pallida NPR-6
M. hapla NPR-6
incognita NPR-6

Consensus

T. spiralis NPR-6
T. muris NPR-6
A. suum NPR-6

A. caninum NPR-6
C. elegans NPR-6
S. ratti NPR-6
xylophilus NPR-6
G. pallida NPR-6
M. hapla NPR-6
incognita NPR-6

Consensus

-------------------------------------------------------------------------- MVVGEIVFNRRLQSVTN-FFICNLAV
-------------------------------------------------------- FEVILYAFYL EMAFCGNLLVAY R IVMRRREQNVTN-FEICNLAV

—————————————————————————————————————————————————————— RLVFEGIAYMLIETEAVSGNSLVVYVAVIINNK TMQTVIN-IE I TNLAT

------------------ MSNDLVPSVSS I LNETTPSYQSTCK I KNNPMEMEYFRPFEISMYCAVFEVASSGNF LY VM TNKRMQTITN -IE T TNLAV
—————————————————————————————————————————————————————— RVIYEF 1 YL LEFEVAVTGNSLVVYVVMTKKSMQTVTN-EF1 TNLAT
————————————————————————————————————————————————————————————— YTTVFLASF 1GNATVAZYVMV I RAKTTNVMN-EL E TNLAV
—————————————————————————————————————————————— AITDLVLTRSEFENAYLSLFFVEL I GNFEVVMVVATC-—- - ——--VE IANLAV
PYRRYYYRITDPPTCFQVAIAAMT IFY I FHHKFQALLSVAQARRLVALTDLLLTKVEFMIAYPSEFVVGTVENLLVVINVAV/SCKRMQTVTNTVF IANLAV
----------- PPTCS--PTLAIPIFY I SHHKFQALLLVAQAKRCCVLTDLLLTKVEFMIAYPSERWGTVENL LVWWVAVNCKKMQTVTNTVE IANLAV

R LFLI Y [IFLVA GN LVVYVVW KKMQTVTN IFI NLAV

SDIFVTLTSLWLTPMYGYLGKWIWGAVMCHSLPY 1 QGAS I FINSFTLTAIALDRY IV ILNPFKKR------ MKMKVCFGIILANW | BSELLVAPYBFHMD
SDLFVSLTSLWLTPMYGYLGRWIWGSVMCHSVPM 1 QGAG I FISSLTLTAIAIDRY IV ILNPFKKR------ MTVKVCETVA 1 SIWLFSLMLVAPYGEHND
SDLLVNFTSLWLTPVYTYVGHWIWGGWLCYGLPLFQGTSIFISTLTLMAIAIDRYFV IVHHSSS-PNVNDHMSMQVCIAK I TLIWTVSLLLVMPYAVHVR
--------------------------------------------------------------------------------------- VAAAGMPYAYHVR

SDEMVNFTSLWLTP TYTSHCHIIECCGLCHGLPLFQE TSIFISTWTLTATANDRY I VIVHNSSN- IN INDRMSMRSCESFIVEIWLCSELLVTPYAINVK
SDLLVNFTSLWLTPLYTELGRWIWGGWLCYGLPLFQGTSIFISTLTLMAIALDRYEV I CRHGAVK I NANDHESMHVSE -l I TVIWAFSLLLVMPYALHVR
SDFLVC I TSLWLTPLYWY TGOWMWGT TMCHF FPLFQGLS I CNSSMTLL VIAVDRY I VWCKNQDSRYKAFNL TIIKQNCKFVIAFIWSTANTLVMPYALNVK
SDLAVCCTSIWLTPTYTYIGHWIWGAWMCYALPLFQGAS I FISSLTLTAIALDRHWV I TSWANS————————— PQVCARV ICLIWCLSVLLVLPYAVHVR
SDLLVCFSSIWLTPSYTY IGHWIWGGWLCYSLPLFQGAS I F I SSLSLTAIALDRYWV I CLAPPNRSATQMHTSKQVCEAVICLIWCVSILLALPYAVHVR
SDLLVCFSSIWLTPSYTYIGHWIWGGWLCYSLPLFQGAS I FISSLSLTAIALDRYWV I CLAPPNRSATQMHTSKQVCHAV IVL IWCVSILLALPYAVHNR

SDLLV FTSLWLTPLYTY IGHWIWGGWLCYSLPLFQGASIFISSLTLTAIALDRYWVI R N MSMQVCIAVI LIW VSLLLVMPYAVHMR

LYHEA-ECD 1 ¥ECRELWE-FHEFQAAYGFSVMALQFGIPFLEN I TVCYER 1 WFHIFKRKMVEQL K -SDQALQRRKRLLKML TEMVANFGECWLPENVLNEL
LHYSP-QCDFHICRELWE -FGELQAAYGFTVMYLQFGIPEFV 1AVCYIR I WHHLCTRKSLVHLK-SDSALKRKKRL LKMLEEMVSEFGLCWLPENMLNEW
MTY[IPRPCEFWLC[IEDWA-MEDLKSMY GV IVMALQ-EVPEVI 1 GFSYIQ I WFLNNRNSMVSQRESEYENARKKRLLRMLIFEMVVVFGECWFPENELNEL
LTFLTEPCNFWVCGEDWS-MKREKSEYGVIVMALQFEIVPEVI 1G1SYHS IWSFLNGRRRETRER--AVETNRKKRLLRVLVEMVVIFAVCWFPENFLNIL
LNYJJHEPCDFLICSEDWS-NAEFRSIFEGIVVMELQFILPEVL IA1SYNK 1 WLFLNSRQSMTERK---SDEKRKKRLLRMLIVMVVEFAICWFPENELNCL
LTKFKKPCEFWVCEEAWA-MEDLKSAYGLIVMILQFIVPELI 1GQSYIK 1 WKFLNNRKSLVTERESE I ETQRKKHLLRMLEEMVVMFAICWFPENLLNER

[IKKSSNLCGHMKCLESWS RAVYGLVVTMFQFEEIPMIF 1 GFSYMK I EMFL-QRQCQESNNRLRVVSNKKNAL FRML FMMVVAFAVCWLPVNILNVM
[TAEUMWPCRFSECVEDWGGKEDMRSLYGMT TWA/LQFWWPETY 1 GHSYRR I WRFMEARRLRRQSE -SBVQEMRKRRLLSMLYRMVEEFGECWLPENFLNEL
[IAQVQWPCHFSLCVEDWVDEEDLRSVYGVITARLQFVLEPFAT I GRSYRL IWRFIETRRAQELRP 1 SEAQMNRKQRLLRMLVRMVEVFGCCWLPENELNEL
[FAQVQWPCHFSECVEDWVDEEDLRSVY GV I TATLQRVLPFATL IGRSYRL IWRFIESRRAQLLRP I SEAQMNRKQRL LRMLVRMVEVFGCCWLPENELNEL




T. spiralis NPR-6
T. muris NPR-6

A. suum NPR-6

A. caninum NPR-6

C. elegans NPR-6

S. ratti NPR-6

B. xylophilus NPR-6

RDVMPSHEDGKSYFVELFLVSHLIAVSSSSIN TWLY AWMNYHFNREFRPWIHPGSWQMSQNKMTNC IKWLKRVTEAI TTFLTLVETQIL IDCMLQKHI IF
RDLSPGA I DAKSYFVFELFLLSHLIAMSASGHNPYLY AWMNBNFSREYRY I FYFLCGRK — = - = — = — = — = m oo oo
RDLHEDSSEKP-YFSFLFLSAHVASMTATCHWNPIVY AWMNDAFRERFYAAVPFL — - — -~ =~ = — oo oo
RDLHWDDEIRP-HFSENFLIVHLESMTATCHWNPELY AWMNDSFR - -~ — — = = = == == == == = = = o m e
RDLKEDNEMRG-YFSFVFLSVHLMSMTATAWNPELYARMNETFREEFARVVPCLFARRPGTGP IRV I TERTAMI TNPFRRANRKKKVEEQPVTV I SESPL
RDLREDDGEKQ-YFPPLFL TSHVLSMTATCHWNPIVY AWVMNESFRKEFEHARPFLQKHFQLNAKNNHRARY 1 TDCQPAL IRVNCKDNNKQK —— - ———————
RDEGLDQLULGRQEG I WFEMRAHMLSMTGEVMVNPLEY ARMNHNFRBEF CRVFP ~ — — — — = = =~ = m - m - m o mmmmmmmmmmmmmmmmeeeeeeee

G. pallida NPR-6 RDLHADAEEKV - -~ SEEFLFAHLLSMVYPEANPELY AWMNASFREGFERVIIP - — — — — — — = = = — - m m oo
M. hapla NPR-6 RDLRMDAWEKP - - —SFLFLIEAHLLSMVVPAANPELY AWMNSAFRESFIERAIP - - — - — = — = = — - m oo
M. incognita NPR-6 RDLRMDGWEK - - -~ SFLFLIESHLLSMVVPAANPELY AWNMNSAFRESFERALP - — = — = = = — - m oo
Consensus RDL LD FIK YFSFLFLLAHLLSMTATAWNPILYAWMNDAFREEFLR LP
T. spiralis NPR-6 KKYCCKVLRELNAQLLNGENAVNQW I CQKPFYKMSKKFSSVKLKQL |

T. muris NPR-6 @ ——— e

A. suum NPR-6 ——— e

A. caninum NPR-6 ——

C. elegans NPR-6 QTAVEPQRSIVYLDEPENGSSCQTLLL--———=—————mm o

S. ratti NPR-6 =

B. xylophilus NPR-6 ~ ===
G. pallida NPR-6 -

M. hapla NPR-6 ~ ===

M. incognita NPR-6 ~  ——— e

Consensus



7. NPR-8 homologues

T. spirallis NPR-8

T. muris

A. suum

C. elegans

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-8
NPR-8
NPR-8
NPR-8
NPR-8
NPR-8
NPR-8

Consensus

T. spirallis
T. muris

A. suum

C. elegans

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-8
NPR-8
NPR-8
NPR-8
NPR-8
NPR-8
NPR-8
NPR-8

Consensus

T. spirallis
T. muris

A. suum

C. elegans

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-8
NPR-8
NPR-8
NPR-8
NPR-8
NPR-8
NPR-8
NPR-8

Consensus

T. spirallis
T. muris

A. suum

C. elegans

B. xylophilus

NPR-8
NPR-8
NPR-8
NPR-8
NPR-8

-------------------------- AEQCFL - ----QSNGSEVGEN-FWKECLRD- - ----QARFQLETTTEAAFETAAYSIICGVELESNGLE YVEF
-------------------------- AEKCFE-----ERGFPEHDDD-FWKACLRN------LAI TRVETDVEATLETVAYSHECGTELESNGLEI FVEF
------------------ MEMSEBDIDAQCPRG I DKGVVTANEWRKAPFNDLCLQ- - -—- - ———-LRRYSEWEE VY TATYMVI SYLAV.IGNGYV | LAV

MDF INELFFTDTD I EDLGM IMEVKDIDNYCDRG- - 1 SPNASNYLEYPFDGLCLQK-FFYQLQTSLRRETPYEE 1 1Y T TV YT ISVAAVIGNGLY I MAVM
------------------ MEMSEDD IDRRCPRG I NASLVSDTSWQLAPFDBACLFQTFFQRMNAHLRKYNEWEEMEY TFLYFLISFFALVGNGYV I LAV
NRKCPRD-GLPAEDQQRILSHPFDDSCARS-FFLGLSAQLRRYEHWEEWFY TAMYAL ISALALIGNGMV 1 LSV
------------------ MFESVED IDRQCPR - -AVNPNDTNNWQEFPFDDDCLKS - FFHKL TAHLRRYY 1 WE TAEY TSFYVL ISECARIGNGLV I LAW
————————————————— EMFLSVEDINRQCPR--AVNPNDTNNWETFPFDDNCLKS-FFHKLTAHLRRYY IWETAVY TSFYMLISECARIGNGLY 1 LAWY

MFLSVDD IDRQCPR N W T PFDD CLR FF L A LRRYT WEE LYTAIYVLISI ALIGNGLVILAVI

ASLKKRNPGDVFIENLALSNFELAALYEPFLWLPVNEGDF THGLFFCKFANALPGSN IECSTLT IBVMAVDRY YAVVNMNKSQ-- 1 STRNY FANLVAGL
SDLKERRPSDVFVENLALSNFELAALYIPFLWLPYNQGDF THGLFFCRFANALPGSN 1YCSTLT I SVMAVDRYYQVVNMRRHS - -VSAQRHIE I SVLVAGL
RKREMRTNRNVL IVNLAL SNEMLALTNIPFLWLPS IDFEFLYSRFFCKFANALPGSN IYCSTLT 1SVMAIDRYYTVKKMYAS---SHRRQCLRAVCISIL
RKKTMRTNRNVL IENLALSNLELARTNIPFLWLPS IDFEFPYSRFFCKFANVLPGSN IYCSTLT 1 SVMAIDRYYSVKKEKEAS - --NRKQCFHAVLVSLA
RKKEMRTNRNVLIVNLALSNLMLALTT IPFLWLPS IDFEFPYSKFFCKFANALPGSN IYCSTLT 1 SVMARDRYYSVKQMN TVNQTCVKGIILSVA
RKRSMRTARNVFIVNLALSNLMLALTTVPFLWLPS IDFDFPYSNFFCKFANALPGSN IYCSTLT 1SVMAIDREYSVRSENISSSSARPGRCTRALFISFL
RKPAMRTARNVL IVNLAL SNLMLALTTVPFLWLPS IDFDFPYSNFFCKFANALPGSN IYCSTLT ISVMAIDRYYSVRSIKVAGPSSRSGNCVRALL ISVL
RKPAMRTARNVLIVNLAL SNLMLALTTVPFLWLPS IDFDFPYSNFFCKFANALPGSN IYCSTLT 1SVMAIDRYYSVRSEKVAGPSSRSGNCVRALL 1SVL

NCVRALLISVL

RKK MRT RNVLIVNLALSNLMLALTTIPFLWLPSIDFDFPYS FFCKFANALPGSNIYCSTLTISVMAIDRYYSVK MKVA S

1 WYAVAL ALSL PYLEHYNELSFRFPLEYABRFNKTEE - - - - 1 ILFTTCTERPQSCVDSGLNAED- -~~~ E-mmmm - KRCTEQVELVAISIEQAVFL YL
IWELAFALSL PYLENYDLKYAZHFPLEYAQRFNKSEE - - - - IVLFTSCALRPSSCIDSGLNPEE------- E-mmmmm - KSC 1QQVELVVSVLQAVFL YA
IWEESFLLSFPLLVYYDTTMLYVFKDVTVFSSG———————————~— NATKLSSYGWRQCRLAPTQRKGMEDPN--EAAKRESDAQKVQL FMSVMQALFL YV
1WIVSFILSLPLLLYYETSMLYVVRENRVVDQS--—-—-—-—--- GQEVERSYGWRQCRLVSAG--—-—-=-=-=-~ RLPDI1TQSEQLEMSELQVAFLY1
1WVFSFLLSFPLLEY YD TTMLYVEKDVMVYDSER -~~~ ——————— NFTQLRSYGWRQCRL SPGGSAADDDLNS I DADAQARM I QHFQLVMSEMQVEFL YV
1WFFSFLLSFPLLVYYRVHVLYV | KDYV YKDTSANGHSTSANFSBQ I VLQSYGWSQCRL STG -~~~ =~ == — e VQL GMAAMQAVML YA
| ———— Y YQENMLYVFKDVYVLKENTQ----- SEGNSSSVELRSYGWRQCRL —-LGMSEMQALMLYA
IWVESL LESEPLLEYY QENMLYVEKDVYVIL KEESSK - - -~ SEGNSSSVELKSYGWRQCRL Q- — — ——— === === = — = m = m—m—mm = LGMSEMQALMLYA

JWVLSFLLSFPLLLYYDI MLYVFKDV VS SS  LRSYGWRQCRL Q VQLVMSLMQALFLYA
VPLIENLYARCVKL THFLHKADRRRQLRELGRRKNHP - ——— - PPP--——- PPITASSGG-——————————————— o IJEAGPVKTPARSTR-—--——--
[EPLIEVLVWNYCEKL THFLQQNEQR -~ -~ IKQQRGLTK-—-—-- DKL---—- LGCAKADKD -~~~ === m e GKEPSSAGAHSRNTR----—----
VPLIVLEIFNAKL TRFLQENSRQMHRSLSDGRSDDA-~-~GTLC I VKSSDLGQTAAVR -~ —— - —— - m oo NLPARRMNVRKR---—--
VPLFVLSIENVKL TRFLKTNANKMSK TRAPPKRFDRSDSHHNSLKNNNNHTSSLRSPS -~ —— - - oo MPSHRSS I TERNKIINQRT -—————

VPLWLSIFENVKLTRFLKTNAKHMNRNRNGTLRRES----VMIQCNKSNTYAVKESPKKTRNALSLETE I STSTPPTPRVESATPAERASDRRR-—-—-~



G. pallida NPR-8
M. hapla NPR-8
M. incognita NPR-8

Consensus

T. spirallis NPR-8
T. muris NPR-8

A. suum NPR-8

C. elegans NPR-8

B. xylophilus NPR-8
G. pallida NPR-8

M. hapla NPR-8

M. incognita NPR-8

Consensus

T. spirallis NPR-8
T. muris NPR-8

A. suum NPR-8

C. elegans NPR-8

B. xylophilus NPR-8
G. pallida NPR-8

M. hapla NPR-8

M. incognita NPR-8

Consensus

VPLWWL SEENNKL TRFLKMNAKQEKQNSERECDSVG- - - -VAMERRRQRGGSKASSMGGVTQRSS I ATSELMLPRQVSIVT I GASSRAAEKRS - - - ——-
VPLWLEIFNLKL TRFLEKNSKNMNNRLPKVS I SATQQNRVEKVDRRTSDNESLSCAEKLMENSDGQQKGANSTKVSSLVSGGAVSAVTENNLRKSSGGA
VPLVVL EIFNEKL TRFLEKNSKNMNNRLPK I SVSATQQNRVEKMDRRTSDNESLSCAEKL I ENSDGQFKGANSTKSGSEVSGVAVASSTENNLRKSSGGA

VPLVVLLIFNLKLTRFL NAKNMN L R \ RS SS Iv. AAATRR

——-NR------ TTALLIAMAASYAVLWL PFTVAVSMLEDLRIEYMEGNGAAVIER 1 DQSCKMISIMS | CVNPFLYGFLNTNFRHEF TDIFNQWECYKLRTP
——-NR---——- TTSLLIAMAGSYAALWEPFTLETFLIDFELE INQDYVN-LVERIDQTCKMVSNLS | CVNPFLYGFLNTNFRHEFSDIYYRY IRCETKSQ
---NR------ TTMLLIANMAGSYAVLWFPFTLVSML IDMDIEYLEN-GAARIERIDQSCKLISILS I GUNPFLYGFLNTNFRHEFTDIFNSLIRCSASQR
-—-NR------ TTALLIAMAGSYAVLWL PFTLVSIL IDLDWEGVES-GSPEVERIDQTCKLESITS ICVNPFLYGFLNTNFRHEFNEIFSYCEAWMPTLT

L INNQQKRRNKTTSLLIAMAGSYAFLWFPFTLESVL IDLDEMVN I - - - - --MERVDQACKLISILS I CENPFLYGFLNTNFRSEFNEIF IKCIHC-----
SLLIAMAGSYAFLWFPFTLESVL IDLDEMYN-—————- MERVDQACKLISILS I CVNPFLYGFLNTNFRSEFNEIF IKCIHC---—-

NR TTSLLIAMAGSYAVLWFPFTLISLLIDLDLL IIERIDQACKLISILSICVNPFLYGFLNTNFRHEF DIF 1C

TNVQQEYST IASPRRQSSSHSPQVSTSNRFLHLLONPYVRRSSAPCSSFIRTSIARLT—— === === —
PAGRFHHDVSS I AHHRQDSVYNDEATLLTTGRQSNGKDGSSSP IGFRSSVRVCSGQTKMIGDR IVLDDD IEKDSFV



8. NPR-10 homologues
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__________________________________ CTDYGEFAYETYGDLTREAWIRGIEF I F1YVEIFVAG TGNSCVIISVARKAFLQSVRNLFIVSLSC
______________________________ TQTPCVDINEYLWMNHSDLTSLLPTM I FEFATYGEIILS-------EIR----HKSLQSVRNLFIISLSV
__________________________________ CVDINEYLWLNHSDLTSLLPTMIUEFATYGENIIQ---------------—---SVRNLEIISLSV
_____________________________ NTTPECIDIKEYLWKNQSDLTSLPSTMSVFAVIYSFIITLGVEGN TLVVESY | RHKSLQSVRNMFIVSLSY
____________________________ MSSSNHCEDIRAYLWQTKHDLTLHP IPHARLATEY TIEIVAVVGY TGNELVVMSVMRFKVLQSVRNMFIVSLSV
__________________________ QMINESKVCKSVNBDLRENFNDVTTQPLEM 1IES I FYLENERVGWWGNSLVIESVLQNK 1LQSVRNFEIVALSC
____________________________ LSKSANCVDIKAELWTSQGDLTSLPSTMLIFL I BYGVIIGNG--LV IVLI LSV I RHKSLQSVRNLFIVSLSC
-------------------------------------- KAYLWAQHSDY TSLVPUMLLEFGLIY TTHIVTSEEGNELY I FSVCOHRSLQSVR--—------
---------- MEQQPETAIDSI'YSTQFVNTNDDKCDIKEFLWTNSSDL TSLPVVMGFFAFEY SAIVETSEEGNELYVIESVCOYRSLQSVRNLEFIVSLSV
______________________ MEQQF INTEEDQCEDIKEELWTNSSDLTSLP I VMGFFAFLY SAIVLETSIEGNELVIESVCQYRSLQSVRNLEIVSLSV
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NQTLVDWPPFCGQFCTEDWSNSN-- 1QRSLYGTFVLFTQRVFPFEL 1 TSCYVMISIKINSGMHAKRCSSTELAKFSDYGSS——————- NTRCDKFLSSSC
NQAMVDWPPECGQFCTEDWSNSS-- IQRSLYGTFVLFTQRVFPFLE 1TSCYVMI SEKENSGMRTKRCSSAEVAKFSDYCSS-—————— NVRCDKFLSSSF
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------------------- DHRLLPMNGVSSEV I LLRQKMARRRRQRTNWML ISMVAVFVACWFFQVELNVLRDESANPSPIAAQPYLESLIVHCIAMTS
----------------------------------- FYRQQVLKRRLRTNRML FAMVGVFVCCWMPAVMENFLRDYHWLPNFESQQEYL I1GI ITHCISNSS
----------------------------------- QQ---VLKRRLRTNRML FAVVGVFVCCWMPAVMFNFLRDYHWLPNFVSQ-EYL 1 GITTHCISMSS
------------- K-—-=--------HASGLG---TEQRRLALQRRLRTNRNLMAVVGVFECC\MPTVAFNFLRDYRWLPSFVAQQEYLFGI ITHCISMSS
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9. NPR-11 homologues
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--------------------------------------------------------- NKVDCTVAKWKY---L1LQLG-----—--——-—-[ICITAAYWV
——————————————————————————————————————————————————————————————— MNIWEY---LI1LQLG------—--——--{iCITAAYW
——————————————————————————————————————————————————————————————————————————— QLG--------—--—-[ICITIAYEI
——————————————————————————————————————— MKDDCDEWRENFTRIEDSYFRDD I VEEGTEYSKTCIFQLG-—------—--—-[ICITVAYEI
--------------------------------- FIEVSLKITYFRSLKRRNFWDM I MNLTSNMEKKNEYSKTCIFQLG-~~~-------——-JICITVAYLI
---------------------------------- MPS IRMKDNCDEWRQEFTRIIDSYFRDD I VEEGENH---ASAQLG-----——---——-[ICITVAYW
————————————————————————————————— MPNSTLAEKDCNQWQHMFSE[ENSYFRNE I VEEGTDH---ASVELG-~--------——--ICITFAYCF
---------------------------------------- NETCEHYQNEFSRIENHYFRDD I VEDGAEHA- - -SKELG-----------—-NATTAAYLV
---------------------------------------- NETCEHWQSEFGRENHYFRDD I VENGTEHASKKVG-—--——-——--——-—-NATTAAYLV
------------------------------------ MGSVNESCDNYVERIENKIENYEFRDDQVINGTEYS - - -PKEFG-------------NFITFAYME
—————————————————————————————————————————— SCAQA I EVFEKENYNFVDEPEIANHKRAPG-—~--——~----———————-V I /|AFAYSM
—————————————————————————— MADPNRSNSSEPSEARTCAQWERLFSAINHYFRDDDILQGSEHSSVESG-~~~~--——~----——--NVIVAAYVL
---------------------------- MSGDGMTPNRTGQQNCGELETLEFDGMNEFFREETFIQGSEHSS I LASPRESEELMNFG I FQLGNLIILSAYIL
MSDVLD INAYNNSENDASYKVASSSIL I LSEQPQLQEQNQVKSCHEMETEFSGENNEFRDEDIEKESEHSSELYG———————————————— 11IFTAYLL
MSNVLD INTYNNSK--~-~-~ NGNTSSI 1 1LSEHSQQQEQ-KLEKCHEMEAEFSGENNEFRDDDIEKESERSSELLG-~~————————————~ NLIFTAYEE

C LF IN YFRDD VL TEHS G W IT AYIL

VIEFGAFGNHLT IFAVLYNPQERTTRNFFILNLALSDFFICTHAAP I TFYTVLYNFWPFGLAMCKI TGSLLGFG I FLSTFS 1AA I ALDRCVA 1 FPTKRK
VILFGAFGNMLT I FAVLYNPQERTTRNFF I LNLALSDFF ICTHAAP I TFYTVLY TFWPFGLAMCK I TGSLLGFG I FLSTFS 1AA I ALDRCVA I FPTKRK
VILFGTFGNMLT IFAVLYNPQIRTTRNFF I LNLALSDFF ICTHAAPITFYTVLY TFWPFGLTMCKE TGSLLGFG I FLSTFS IAATALDRCVA I FPTKRK
VILFGTFGNMLT IFAVAYNPQERTTRNFF I LNLALSDFFICTHAAP ITSYTVLY TFWPFGL TMCKI TGSLLGFG I FLSTFS 1AA I ALDR-VMI I FPTKRK
VILFGTFGNMLT I FAVYYNPQERTTRNFF I LNLALSDFFICTHAAP I TSYTVLY TFWPFGL TMCKA TGSLLGFG I FLSTFS 1AA IALDR-VMI 1 FPTKRK
VILFGTFGNMLT IFAVLYNPQERTTRNFF I LNLALSDFFICTATAP I TSYTVLY TFWPFGLAMCK A TGSLLGFG I FLSTFS 1AAIALDRYVMI 1 FPTKRK
VIVFGAL GNMLTVLAVIRNPQVRTTRNFF IVNLALSDFF ICTVTAP I TLYTVLYTFWPFGTATCKIAGSLQGFG I FLSTFSIAATALDRYVLV I FPTKRK
LYMFWPFGTALCKIAGSLQGFNIFLSTFS IAAIALDRYVLV I FPTKRE
VINFGACGNFLTMEVVALNPTMRTTRNFF I FNLALSDFFVCTHTAPMTEYTVLYMF\PFGTALCK IAGSLQGFN I FLSTFS 1 AAIALDRYVLV I FPTKRE
VIIFGACGNFLAMLVVYLNPTMRTARNFF I FNLALSDFFVCTVTAPMTLYTVLYMF\WPFGTALCKIAGSLQGFN I FLSTFS 1 AATALDRYVLY I FPTKRE
[NILFGA 1 GNFLT IIVVILNPAVRTTRNFF I LNLALSDFFVC I VTAPTTLYTVLYMFWPFSRTLCKIAGSLQGFN I FLSTFS 1AS 1 AVDRYVLI | FPTKRE
VIIFGAFGNELT I 1VLRNKSMRTVQNFF IEINLALGDFV I CTHTAP I TFENISETFWKYGNALCKFVSSIGGFN I FLSTFS I TAIALDRYFLV I FPTQQQ
VISLG IFGNALT IVATLRNKQMRNVRNFF I LNLALSDFF I CTVTAP I TEYTVLYMF\WPFGTALCKIAGSLQGFN I FLSTFS I TAIALDRYVLV I FPTKRE
VIVFGTVGNELT ILAVLRNKQMRTVRNFF IVNLALSDFFVCTVTAPTTLYTVLYVFWPFGTTLCKIAGSLQGFN I FLSTFS I TAIALDRYVLY I FPTKRQ
VIAFGSFGNLLT IMAVLRNKQMRTVRNFF I LNLALSDFFVCTVTAPTTLYTVLYVFWPFTRPLCKIAGSLQGFN I FLSTFS I TAIALDRYVLY I FPTKQQ
------------------------- RNFF I LNLALSDFFVCTVTAPTTVYTVLYVFWPESRPLCKIAGSLQGFN I FLSTFSI TAIALDRYVLV I FPTKRQ
VIAFGS 1 GNELT IMAVLRNKQMRTVRNFF I LNLALSDFFVCTVTAPTTVYTVLYVFWPFSRPLCKIAGSLQGFN I FLSTFS I TAIALDRYVLV I FPTKRQ

VILFGAFGNMLT I TAVL NPOQMRTTRNFFILNLALSDFFICTITAPITLYTVLYMFWPFG ALCKIAGSLQGFNIFLSTFSIAAIALDRYVLVIFPTKR
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B. malayi
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RQHNLALEL FFLIWVEISITLAEPLL I TSDLNTVFDDDKCGISLKICHEKNETWNLMPISKRAY TLAVLETQYALPL I SIVFAYST I AMKMQEIRMNSRLA-
RQHNLALELFFLIWVISITLALPLLITSDLNTVFDDDKCGISLKICHEKNETWNLMPISKRAYTLAVLLTQYALPL I SIVFAYST I AMKMQERMNSRLA-
RQHNLALLLFIL IWVISHTLAEPLLITSDLNTVYEDDKCGIYLENCHEKNE IWNLMPISKRAYTLGVLLTQYALPL ISIVFAYST IAMRMQERMNSRLA-
RQHNLALLL FFL IWVISHITLAEPLL I TSDLNTVFEDDKCGISLKICHEKNEIW--MPISKRAY TLAVLETQYATNPL ISIVFAYST I AMRMQER-------
RQHNLALLL FFL IWVISITLAEPLL I TSDLNTVFEDDKCGISLKICHEKNEIWN-MPISKRAYTLAVLETQYATNPL ISIVFAYST I AMRMQERM-~--——~
RQHNLALELFSLIWEISITLALPLLITSDLNTVFDDDKCGISLKICHEKNETWNLMPISKRAYTLAVLLTQYALPL I SIVFAYST I AMRMQERMNSRLA-
RQHNLSLLFFSL IWEISIALALPLLIASDLNTIFEDHNCDISLQICHEKNE IWQQMPI GKEAYTLAVLVTQYALPL 1S1VFAYTR I AHRMQGQFAIRMS-
RQQNLSLMFFVF IWVESENLATPLL IASDLNTIYEDPVCENISLRICHEQNDIWQTMMEISKQTY TLSVLVTQYAFPLFSEVFAYTR | AHRMKERFANR---
RQQKLSLMFFVF IWVESLEILAVPLL IASDLNTIFVEPSCGISLRICHEQNDIWQTMMEISKQTYTLSVLVTQYAFPLFSLEVFAYTR | AHRMKERFANR---
RQQNLSLMFFVL IWVVSLVLAVPLL I TSDLNTIYEDSSCDISLRICHEQNE IWQ-MMISKRTYTLSVLATQYAFPLFSLVFAYTR | AHRMKERFANR---
RQQNLSFCFF IMIWVISEILAVPLLQASDLTPVFVEPSCDLEAL Y ICHEQNEIWEKM I ISKGTYTLAVLITQYAFPLFSLEVFAYSR I AHRMKERFANR---
RQKFFSIBILFAL IWEISELLSIPEVIVSSSTMFYEVEFCNLTL YECNENELAWDKMPFSKLSY TSIV 1 HYAFPIVSMVFAYTK I ASRMHSRFVHRN -~
RQHNLSLLFFSL IWEISIELAEPLFDASDLN I[IFQDKNCGISL TIICHEQNEKWQKMATKEVY TMGVLFVQYAFPLTSIAFAYSR | ARRMGARFAARN -~
RQQRLSLMFFSMIWEASILLAAPLFEAADLRPVFRDNRCQIELDECSEQNERWKELSESKESY TLGVIIILQYAFPLAATAFAYSR I ARRMGARRARGGSG
RQQNLSEIFFSL IWEASIELAAPLFEAADISPIFHDVQCGIELKECNEQNERWRELLESKEAY TGEVIRILQYLEPLASIAFAYSR I ARRMGARKSCRCGS
RQQNLSLIFFSL IWEASIELAAPLFLEAADESPIFHDSQCGIELNECNEQNERWKEELISKEAY TWGVIILQYLEPLASIAFA-SR 1 ARRMGTSKSFRCAS
RQQNLSLIFFSL IWEASIELAAPLFLAADETPIFHDSQCGIELNECNEQNERWKEEMENKEAY TVGVIEILQYLEPLASIAFAYSR I ARRMGTRRSCRYAN

RQ NLSLLFF LIWVISILLALPLLIASDLNTIFED CGISLKICHEQNEIWN M ISK AYTLAVLLTQYALPL SIVFAYSRIA RM IR A R

---------------------------------------------------------------------------- SSTFETNAINNERRKSVAGRQRRT
---------------------------------------------------------------------------- SSTFTANV INNERRKSVAGRQRRT
---------------------------------------------------------------------------- TSTFTANAINNERRRSVAGRQRRT

---------------------------------------------------------------------------- SSTFTANANNNERRKSVAGRQRRT
---------------------------------------------------------------------------- SCANSLATMSHRRR-SVVERQRRT

———————————————————————————————————————————————————————————————————————————— N1SFPNSLSQNQRRRSVVERQRRT
——————————————————————————————————————————————————————————————————————————————————————————— NIPFSSSLT
---------------------------------------------------------------------------- NQNVITNTNTSQRRRSVVERQRRT
---------------------------------------------------------------------------- NIKL IGEDANN-RRKHVAERQRRT

——————————————————————————————————————————————————— RHSR----—==-—————————oee—————————_—-SIADRHRRT
GGGTAGNQPNTFRKSSGTVGFQTLTTNCFNAPEVTKQSNGQTVTLTTNLSTAASQKATKTSISSNGE---—-—-——- VKNAAEAL I SQRRKSVADRHRRT
GGGVDS------ RKNSVYLNTPVFS-NRSSLCRQIAAGGATSPFSASDNGHQNSK--~--LVIFTNDETNCN--LLQNVNPSAE I LLNQRRKSTAVRHRRT
GG-RDS------ RKNSVFLNTPVLGSNRSSFSRQIASGGATSPF IASDNGHKHSSNKQPLV I STNGEYSQTNGNLHNVNPSAE I LLKQRRKSTADRHRRT
GG-RDS------ RKNSVFLNTPVFGSNRSSFCRQIASGGATSPF IASDNGHKHSSNKQPLV I STNGEYSQTNGNLQNVNPSAE I LLKQRRKSITADRHRRT

T RRKSVA R RRT

HELLNCYVIVFAVAWLPLNVFH- - - - VENTEGIVE - FSVPEFATCHLIFANGSACLENPYSYAFENQNFRQQFMFYEAA I RKNEQ 1 FGWI TAVRNMR-DGV
HLLLICVVIVFAVAWLPLNVFH- - --VENTEGIVE - FSVPLFA I CHLEAMGSACLNPYSYAFENQNFRQQEVMFYGAA IRK 1 LQ 1 FGWI TPARNMR-DRV
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HLLLECVV TIFAVAWLPLNVFH- - --VENTFGIVE -FSVPEFAICHLIAMGSSCLNPYSYAFFNQNFRQQFVMFYDAA IRK I LQ 1 SDLVTPTRYKR-DRM
—————————————— WLPLNVFH- - --VENTFGIVE -FSVPLFAICHL IAMGSACLNPYSYAFENQNFRQQFVMFYD - ——— == === === === — e —
-------------- WLPLNVFH- - --VENTFG[IVE -FSVPLFAICHLIAMGSACLNPYSYAFENQNFRQQFVMFYD - ——— === ——— === ——— === —————
HLLLECVVIVFAVAWLPLNVFH- - --VENTFGIVE -FSVPLFAI CHLTAMGSACLNPVSYAFFNQNFRQQFIMFYEAA IRK I LQTFDWVTPARNKH-DRV
HLLLMCVVINMFAVAWLPLNVFH- - --VENTFGIVKGFSVPLFALCHVIAMGSACLNPYSYAFFNHNFRQQFVAMEEQAGLSRLRG I LLHLRKKCMLGGRR
MVNTFEEWVSLFSVSTFAVCHVAAMCSACLNPLE 1 YAFFNHNFRTEFNAEFEREGFRKLRDVVFSWDEERERKKGM
HLLLMCVVAVFATAWLPLNVFH-~---—- NTFEWVSLFSVSTFAICHVAAMCSACLNPL 1 YAFFNHNFRTEFIREFEKEGLR ———-———————————————
HLLLVCVVAVFAVAWLPLNVFH----[IFNTFEEVNSFSVTTFSICHCEAMCSACLNPL | YAFENHNFR | EFMHEEDRVGLRSLRVV I FGEQESLKKSMRT
NFLLASLVEEFATAWLPFNIFH----— MLLSLKV I TYSGTEFALCHLMGMMSACLNPY.CYAFENQNFRNEL F I[JLHKEKLRKNSN ING INRTEYSATVKR
HFLMV TEVVVFASAWLPLNEFH- - -LIN-TENIVQRFSVP TFAFCHV TAIICSACLNPLSYAFFNQNFRTEFVAMEESLGL - -~ ——— -~ ——————————~
NLLLYTEVVMVFAFAWLPLNIFH- - -LYN-TFSSSASFSVPVFAECHL TAMCSACLNPCCYAFFNQNFRQEFEATYHKEGL IWLYRRFSLFGKS IGLNGDS
NMLLY TEVVVFACAWLPLNIFHAYTLEFNKESKTASFSVPIFALCHL TAMCSACLNPCCYAFFNNNFRQEFNAMYRKEGLM———————————————————
NMLLY TEVVVFACAWLPLNIFHAY TLEFNKFSKTASFSVPIFAICHL TAMCSACLNPCCYAFFNNNFRQEFLAMYRKLGL I TLYRCFARFTKRLCPSTEI
NMLLVTEVMVFACAWLPLNEIFHAY TLEFNKLSKTASFSVPIFALCHL TAMCSACLNPCCYAFFNNNFRQEFLAMYRKEGLTTLYRCFVRFTKRLCPSTEI

HLLLV VVVVFAVAWLPLNVFH VLNTF 1V FSVPLFAICHLIAM SACLNPV YAFFNQNFRQEFV MYE LGL L

KYSRSAKSVIT--—————- TSAINAQLVGRGDNDEKSEEAK I DLNDH—— == === == oo
KYSRSAKPVITTQ----- HTSAINAQFVGRGDNDEKSEEAK I DLNDH— =~ = = = = — oo
KYNQSPRNAIMQ--—-—--- HTSTFNVKYMGKGDKDVKLDKAE FHLNN == === == m oo
KYNRSANAVITTQ--—-- HAST INAKFMGKCDDNEKPDEAK I DLNDH— =~ = = = = — = - o oo

KYAATSCAVASSKSPRMLPTTVHNEEFNEEHDAAPKESEF ILRINMYNTV - == === = e e e e e e e



10. NPR-12 homologues

B. malayi

W. bancrofti
0. volvulus
0. ochengi

L. loa

A. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12

Consensus

B. malayi

W. bancrofti
0. volvulus
0. ochengi

L. loa

A. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12

Consensus

B. malayi

W. bancrofti
0. volvulus
0. ochengi
L. loa

NPR-12
NPR-12
NPR-12
NPR-12
NPR-12

————————————————————— - EHKFQNSFLIIQHRGEN - YWLEL LRTSHIRNLRNYE1ANLAYSDLLLCVTA
————— MPAL IFAESGSRSNISDENCDEFDERYNIQNSFLIIQHRGES - WL YGLVCVEGTLANLEVLEAFLRTSHIRNLR\YE I ANLAVSDLLLCVTA
—————————————————————— INCVWFDENYYIQNNEYHRHRGAG - YMLLL YGLVCTFCALANLLVLVAFLRTPHLRNLR\YE 1 ANLAVSDLLUCIVTA

————————————— PNASGEWVVVECDWFDERRSMQNNYFWVLHLKESSIVFLYGLV: VVLFA
VvV IEGDWFBONRASGNNIFIVL HL KIS SR v GV CHIEGRINI | W -8

___________________________________ NTVIWETRG 1K ELPYLYTVTCI IGF-NSI-
MNTMDLTPGPAAI TVGSRNWSFFSCDALDEUMGQNGEYWRNKGAG-

BONHLFWRONSPV-LBLSE ™ - AKVSQLRNLHNYF TANLAYSDLLLCTVTA
—————————— LQFNEQQSNWTEMDCGWL DENRENQNHEYWRHTNPA-LELCL YAAVCFEGARANLEVLESFARVAQLRNLRNYF IANLAFSDLLMCTETA
----------- QFNEQHLNGTEMDCGWLDENRENQNHEYWRHTNPA-L ELCLYAAVCFEGAIANFFVLLSFARVAQLRNLRNYF I ANLAFSDLLMCTITA

IQON FYW HRG G YVLLLYGLVCSFGALANLFVLIAFLRTSHLRNLRNYFIANLAVSDLLLCVVTA

1 C DEI

PVTLYLTRNLFWPFGSLACQTLASVQAVNMEVSCHTLVL IAVDRVLLTFCPIKWQVKLAAVAPVMCYCTVWLASEV IAAPYFFAVNAEDV - MLEPWNQPY
PVTLYLTRNLFWPFGSFACQTLASVQAVNMFVSCMTLVL IAMDRVLLTLCPIKWQ-~LAAVAPTICYCTVWLTSIVIAAPYFFAVNAEDY-MLEPWNQPY
PVTLYLTRNLFWPFGSFACQ-LASVQAVNMFVSCMTLVL I AMDRFVL TSCPFKWK-~FAATAPVMCYCIVWLTSLV I AAPYFFAVI TEDF - TLEPWNQPY
PVTLYLTRNLFWPFGSFACQ-LASVQAVNMFVSCMTLVL I AMDRFVL TSCPFKWK -~ FAATAPVMCYCIVWLTSLV I AAPYFFAVT TEDF - TLEPWNQPY
PVTVYLTKNLPWPFGSFACQTLASVQAINMFVSCMTLVL IAVDRFLLTLCPVKWK-~LAATAPIMCYFIVWLTSILISTPYFFAVTAE PWNQPY
PVTLYLTENLFWPFGNFACQ -~LAATAPVICYCIVWLLSLFVAAPYFFAVSAEDVHMFEPWNQPH

TLASVQAVNMFVSCLTLVL IAMDRVLLTLCPVKWR-
PVTLYTSANARWPFED IACKVLASVQAVNTREVSSLTLAL FAVDRVLLTKYPVKIIR - -LAATAS I FYCIVINVSEVIAL PYSL TVKSLKFDTVEPWNDVH

PVTLYTSANARWPFGD I ACKVLASVQAVNTFVSSLTLAL FAVDRVLLTKYPVKWR - -LAATAS LPYSLTVKSQKFDKVEPWNDVH
PVTLYTSENLFWPFGDWSCKFLAGVQAVNTEVSSLTLAFIAMDRVLLTLCPVRIIR - -LAATAPLLCYGVVWI | SEIVAL PYAL AVSS -KLAPFDPWSDRA
PETYOSHIN FYEP FNESACKFVASFQAINVEVSCFTLVL IANDREFLTHSPASHY --VS 1 TAPLELY IVEWAFAFRI T TPY I SVIKLYTDEAFFPSSRAF
PFTLYLTLNLFWPFGNLACQSVAS --LAAKAPEAFYVVVWLASERIALPYEFAVOAETVDYFDPWNQPS
PMTLYLSMNFRWPFGTPACQ 1 VICSVVVAAPYGAAVITAGDALMLDPIINTPH
PVTLYLSLNFRWPFGKFACQLVASIQAVNMFVSCLTLVL IAVDRELLTLCPVKVIR - -LAAKAPLICYL FVWICSFIVAAPYGAAVSAEY ARMLDPINSAN
PVTLYLSENFRWPFGKFACQLVASIQAVNMFVSCLTLVL IAEDRFLLTLCPVKWR - -LAAKAPLICYL FVWICSFIVAAPYGAAVSAEY ARMLDPNSAN

PVTLYLSLNLFWPFG FACQ LASVQAVNMFVSCLTLVLIAMDRFLLTLCPVKWR LAATAPIICYCIVWL SIVIAAPYFFAVSAE  MLEPWNQPY

ALSYSQI

TA GSAINK
L CGRKRPQTCHE--KAWHRLPFSRRTYTLSVLAIQYLLPLTALALSYSQIGSAI NIR-T-T-KR-L_LLILVIY-
TDVML -HICRRKRPQTCIE - -KAWHRLPFSRRTYTLSVLAIQYLL PLTALVESYSQI GSA IRKRVKASTTIDQQRRQEM IQRNRKALLLLLLLVLVYAIA




A. suum

N. brasiliensis
H. contortus

C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12

Consensus

B. malayi

W. bancrofti
0. volvulus
0. ochengi

L. loa

A. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12

Consensus

B. malayi

W. bancrofti
0. volvulus
0. ochengi

L. loa

A. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12
NPR-12

[IGTMV-RYCGRHRPQICLE--KTWHRLPFSRRTYTLTVLAIQYLLPLAALAFGYSQIGST IRRRYKASTTVDQQRRHEMMQRNRKALLLLLLLVLEYATA
TPAML-KIICDRSYPEICMEMQDTWERAY I SKTTETVIVLAIQYLLPLFALAYAYMQIGST IRRRSKVSRTINQARRMSMQSRNRRALLLLMILVLTYAIC
TPKML-SICGRSYPE[ICME 1QDTWERAY I SKTTETITVLAIQYLLPLFALAYAYVQIGST IRRRSKVSRTIENQARRMSMQSRNRRALLLLMILVLTYAIC
TPKML-TYCNRQVPEICAEMQEAWDNA I VSKTTYTFVVLGIQYELPLAALAYAYFQIGST I QKRSKVSRTVDTTRRMQMQNRNRRALLLLFLLVLTYAVC
TNESLELCPNALPPNVCGE---DRWFYMYKQQIYTLITELAIQVLLPL I ILIYSYTQIGFVIKHRAS I PMTMDANRRHERQKKL TRSILLLTALVLVYALI
[IDEMVGL FEPKLPPKMCEER--TWHRLPVSRRTYTLTVLAIQYVLPLVSLBFAYSQIGFT I RKRVKYNTTVDQHRKQEEAQRNRKALLLLLTLVLVYGIC
VDHEL-SICDRSRPQICMENPDTWNRLPFSRRNYTLFVLGIQYNLPLSALAIAYSQIGST IRKRVKMST TVDGDRKQSMAKRNRKALLLLSCLVIVYATA
VEELL -PICDREQPQICMEDVKRWDRLPFLEER-~-- I[JFK-RYLLPLSALAVAYSQIGST I RRRGKAST TVHGERKQQLQRRNRKAMFLLLGLVFVYAIA
VELLL-PICDREQPQICMEDVKRWDRLPFSRRTYTLTVLAIQYLLPLSALAIAYSQIGST IRRRGKASTTVHGERKQQEQRRNRKAMFLLLGLVLVYATA

IDLML IC R RPQICME K WHRLPFSRRTYTLTVLAIQYLLPLTALAFAYSQIGSTIRKRVK STTVDQ RRQVM QRNRKALLLLLLLVLVYAIA

WFPVMNAYNVLNVLEEY | EESQYRYLECHLVGMTSACINPILYALINDSFRAAFNSHLRPY IRPCARYTTVSTNHQSTFTFSFNERELVNHNKAQIS 1 -—- -
WLPMNAYNVLSVLEV I EFSQYRYLFCHLVGMTSACINPILYAL INDSFRAAFISVLRPV IRSCTRYTTVSTNQQSTFTFSFNEREPVKHQEAQIS 1 -—--
WFPMNAYNVLNVLEVY 1 EFSQYRYFCHL TGMTSACINPILYALINDSFRTAFISHL
WFPMNAYNVLNVLEV | EFSQYRYEFCHL TGMTSACINPELYAL INDSFRTAFESHL — -~ — = — oo oo
WFPVMNAYNVLNVLEY | EESQYRYLFCHLVGMTSACINPYL YAL INDNFRAAFESVLRPV IRPCTTYSSVP INQQNTYTFSFNEHQLFKHQEVLAKVSCIK
WFPMNAYNVLNVLDY I EESQY- - BECHLVGMTSACMNP IMYGLENDSFRSAFVSELRPFLRPCTKY TTVAVPPSHTYTFS = - - ——— oo -
WAPMN 1 HINVL SGFEV 1 SYSQYRYLFCHLVGESSACYNP I TYALVNESFRNAL HHMFL SFRPCYVTSGDSASS----Y I TNSKPAKATNREGYSTRFELPT
WAPWN IHNVL SGFEV 1 SYSQY-- - LFCHLVGESSACVNP TYALYNESFRNAL HHMFLSFRPCYVTSGDSASSY I TGSKAAKVAY —— = — - — o -
WAPWN I YHVLNGLEN I NYSQNMYEFCHLVGESS TCVNP IV YALVNESFRNAL QSMELQFRPCYVTTTGTAATNVYAYSATSKAENVTLMRDPFSTTPRPN
WFPMNLYHIL TVLGE I KYSQY-- - BTLHFEGMTSY 1 INPELYGEINDQRKNA - — — — - = — - — oo o
WLPMNAYNVLNVFEV I EFSQY- - IYCHLEGMTSAS INPYMYGL INDSFRNAEFNMLRPFFGPC — — = = — = ——— o oo
WAPMNAYNVL HVFEA I NFSQYQYLFCHLEGMTSACENPEL YAL INDSFRSAFEQLE ~ - — — === == = = = - oo
WAPMN IYNVL HVLEE 1 AFSQYNYLFCHLEGMVSACENPEL YAL INESFRAAFE QI — — — —— = = — - — - oo oo
WAPMN 1YNVLHVLEF | AESQYNYLECHLEGMVSAS INPELYAL IN= - - — - — - - o o oo o

W PMNAYNVLNVLEVIEFSQY YLFCHLVGMTSACINPILYALINDSFR AFISIL




M. incognita NPR-12 =~ ———-——————

Consensus



11. NPR-13 homologues

B. malayi

W. bancrofti
D. immitis

0. volvulus
0. ochengi

L. loa

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NRP-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13

Consensus

B. malayi

W. bancrofti
D. immitis

0. volvulus
0. ochengi

L. loa

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NRP-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13
NPR-13

Consensus

B. malayi

NPR-13

—AK_
--QUIYSSLYATIFLIGLIGNGLL ISSMVRRKHISVP

-------- CVDVNY 1LQMYGDTSLLE I RV TYSVUIYAF FEVVGVGNGLLY SSVVIERKRSTVANVELYNLAVSDLLLCITSVP I TRVLARHKRUNFCL LU
--------------------------- FQUVYSHWYA SSVANVELLNCAVSDLLLCITAVPITPVLAFIKRINFSL LL
1

DIl
-------- (QCVDLNTFINSFCONTLRTEVQYSSF YAL IFEVGLIGNGLLIR--T IRRRMSVANVELLNLAISDLLLCITALP I TPVLAFVKCTFGSVL
~--E1ENCIELNSVLDQFGDUTLRWEVK—FFYSLFYAAIFIVCLIGNGFLYG--THRRRUTVANVFLMNLAI SDLLLCI TALPI TPVLAFVKRWIFGLAL

FLVG-
---EIENCIELNSVLDQFGDWTLRLDVKVFFYSLFYAATFIVGLIGNGFLVG- - THRRRMIVANVFLMNLAISDLLLCITALPITPVLARVKRWEFCLAL

L YS LYA IFVVGLIGNGLLIGSLVIRKRISVANIFLINLAISDLLLCITALPITPVLAFVKRWLFGSLL

I-IAINITIA
_MIT-TY-YSIAINIIIAT-LP-QLIP-TTICGY--—FCIEIWI D-NRIKLF
NIVTPMKEPWTVRHAR I LVAISILASVTVSSPLEITQRLQPLVEENTTLCGH---FCGEYDWRGD-NRVKLL
CTWLVAMFASSPLYFSQSLKTLSMANNTLCGEVCQFCGERNWDQE-DHTKLY

QUi
CKLVRSCQAISVLISSHCLOYALDRYRS IVTPEKEPVIK LKHAQRYE | ATILVARFASSPLYFSQSLKTL THANNTLCG- -~ EFCGEYNAQE-DHTKLY
CKLVPPCQGFSVL I SSCLCY IAIDRYRS IVTPMKEPYIK LKHAQ-VA 1 ATVILVARF TASPLYFSQSLKTL THANNTLCGE -~ FCGEFNIISQE-DHTKLY

CKLVPTCQAFSVLISSHSLCYIAIDRYRS IVTPEREPHSDRHARWLEMFTVAFLASYPLYYSQNL KTMVIENVTLCG- - ~DFCGERNVIQSD-E I SKLT
CKIISPCQSICVLVTSYSLOFIALDRYRSIVTPMKEPYS | FOAQ 1 Fi 1 FMIILSSH 1[1S 1 PSEVT SGLKVISSBAATLCGE -~ FCBEL YIIPS—-POWQTG
CKLVRFCQE ISVL ISTYCLCL IAVDRYRSIVTPEKVPUTTROAQCFHILYCITARVVESLPLEVAQQLKHIAFANITLCGO- - -FCGEYNIPTD-TRVKLT
CKLVPLCQGISVLISSYCLCF IALDRERS IVTPLKIPIIGIGYAQALIILCICCRAVASPLENAGRLOLIEF \ITFCGL ---FCBEYNIPEGHUQEKLA
CKLVPLCQGISVLISSYCLCL IAVDRYRSIVTPLKVPIIN I QHAQWLHTECHTFCH 1 ISSPLERVQGLQQNVYKNMTFCGE-~-FCTELNVIPTD-FRIKLE
CKLVPLCQGISVLISSYCLCL IAVDRYRSIVTPEKVPIIN I QHAQULHTECHTFCH 1 ISSPLERVQGLQQRVYKNMTFCGE - - -FCTELNVRTD-FRIKLE

CKLVPLCQGISVLISSYCLCFIAVDRYRSIVTPLKEPWT HAQ LM ISWL S1 VSSPLFVTQ LQ LALENITLCG

FCGEYNWP D RIKLF7




W. bancrofti NPR-13
D. immitis NPR-13

0. volvulus NPR-13
0. ochengi NPR-13

L. loa NPR-13

A. suum NPR-13

A. caninum NPR-13

N. brasiliensis NPR-13
H. contortus NRP-13
C. elegans NPR-13

S. ratti NPR-13

B. xylophilus NPR-13
G. pallida NPR-13

M. hapla NPR-13

M. incognita NPR-13

Consensus

B. malayi NPR-13

W. bancrofti NPR-13
D. immitis NPR-13

0. volvulus NPR-13
0. ochengi NPR-13

L. loa NPR-13

A. suum NPR-13

A. caninum NPR-13

N. brasiliensis NPR-13
H. contortus NRP-13
C. elegans NPR-13

S. ratti NPR-13

B. xylophilus NPR-13
G. pallida NPR-13

M. hapla NPR-13

M. incognita NPR-13

Consensus

B. malayi NPR-13

W. bancrofti NPR-13
D. immitis NPR-13
0. volvulus NPR-13
0. ochengi NPR-13

YGSMLLYCQYLIPVTEMTECYWK I LQKVRADWIVAQHS - -MLTAAQQAQTAVRKRRVMYVL ILMVVVFMASIL - - - - - - -~ ———— - - T-----EAFLD
YGSMLLVCQYLIPATIMTFCYWK I LQKVRADWIVAQHS - ‘-VlQQAIT.RK_V-F-V\_F-Fl———— 1-—-
YGSMLLVCQYL IPARINTECYWK I LQKVQADWIVAQHS - -MLTAA FRDFG
YGSMLLVCQYLIPARINTECYWK I LQKVOADWIVAQHS
YGSMLLICQYLIPVTEMTECYWNILQKVRADWIVAQHS
YGTMLLICQYLIPVSINMTECYWKILQKVRTDWIVTEGS

PAEINSFCYWK 1 LQKVRADWIVEEGS

LVFVQEVI PSVVGECYHH I LQKVREDI/ VNKGS - -MLTQAQQAQTAT
YGSALLEETYLIPVSIMAFCYWK 1 LQKVRQDWIVNTGS-—HILTEAQQAHTEVRKRRVMYVLILMVAVF
YG I SLLVIQELVPT AINTYCYWK 1 LQKVRQDVEVPANSSSTHTVEQQAATVERKRRVMYVLILMVEEF
YGISLLSIQELIP TEITYCYINK | LOKVRQDIEVP TS MSL EGOAQTAN KR~ RUMLK LI HGS NPLTFVNELRDIG
YG 1SLLSHQEL IPTLINTYCYWK 1 LOKVRQDIEVSTNNS - IMSLEQQAQTAIRKRRVMYVL LML FMESVMPLTFVNELRDIG

YGSMLLVIQYLIPAI IMTFCYWKILQKVRADWIV

S MLTAAQQAQTAVRKRRVMYVLILMVVVEMASWLPLTIVNILRDLG

REVKRVCMS L
~YRR--NNELKLMKRLCEPK--SPQPGNHLYDQSDRH
L

ELKLMKRLCEPR--SPQPGNHLYDQSDRH

DQMYFKLLNVHV IAMTS I VWNPVLYFWMSKRHRRAL KDDMTWLTNARR VGVLSRFTPSPSVSVVYRRTLERHL
TERYEITLCAN 1 FAMTS I TNPMLYFWESKRHRRALKDDMFILTNVRRN--QQNIGELDOFEPS -~ —SLLYKKSYDPLTI SSF———HQIN_
VOMYFKLLNAHAVAMSS IVSNPLLYFWMSKRHRRALKDDMFWLTNVRR-~-QHOMGLLEKFAPSPSVC IMYRKSLERHLN LFRRGTLADPTM
NNMYFKLLNVHAVAMTS I VSNPLLYFWMSKRHRRALRDDINIFTNARRQQQQNYGGLLNKF TPSPSHGLLYRKNVERHEL QNAAAKYNQORRGTLGDPTC
TQMYFKLLNVHAVAMTSVVSNPLLYFYMSKRHRRALRDDM YWLTNARRQONQHVGGLLAKFTPSPSIGLLEYKKSLERHELQNATAKYNPYRRGTLADPTT
TQMYFKLLNVHAVAMTSVVSNPLLYFYMSKRHRRALRDDMYWLTNARRQQNQHVGGLLAKF TPSPSHGLLYKKSLERHELQNATAKYNPYRRGTLADPTT

I1QMYFKLLNVHAITAMTS IVWNPLLYFWMSKRHRRALKDDM WLTN RR NN VGLL RF PSPSVSLLYRKTLERHL NFRRGTLADPTC

-AFAH

ITAER IHANCFLLVPLLPL
IAIT-IFIH-S_Y-

IAIT-IFI MHANCFLLVPLLPLYQS



L. loa NPR-13

A. suum NPR-13

A. caninum NPR-13

N. brasiliensis NPR-13
H. contortus NRP-13
C. elegans NPR-13

S. ratti NPR-13

B. xylophilus NPR-13
G. pallida NPR-13

M. hapla NPR-13

M. incognita NPR-13

N TAER-AFAHMHANCFLLVPLLPLYQA -~ — = ——— oo oo
MQSEK-ALABDMHANCELLVPLMPLCRSVNVSDSR I GLRSNDRQIV IHPSQ-————=—————————
MSRER-AQADLHSDCFLLVPLMPLCQSY -~ —— === = m oo
MSRER-AQADLHSNCFLLVPLMPLCQSLNRRNSHLT IEDHRSGHV - =~ ===
TMRER-AQADLHSNCFLLVPLMPLCQSVSRRDSRLT D= == === === m o mmmmom
TSRERSLPREEQSNCFLLVPLMPLCQSVTRKNSHLA INRDG IV 1PQANGSSRRPSSVNTNSTRDW
ATRBD - QLEDVYKAACFLLVPEMPFCKE — — — — == = = = ——— oo
MSRER-SLQEMHANCFLLVPLMPLC ~ =~ === == — - m oo
[ISRER- AL QEMHANCFLLVPLMPLCVANATTLQRHH- — === ==~ oo
EGREK-ALQEMHANCFLLVPLMPLCVANQQHLTTNRRE I = ——— = — oo
LGREK-VLQEMHANCELLVPLMPLCVANQQRLATNQRE I SNNNN INLNFKRQKHPKFVCEA-—--

Consensus ITRER A ADMHANCFLLVPLMPLCQS



12. NPR-22 homologues

T. spiralis
T. muris

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22

Consensus

T. spiralis
T. muris

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22

Consensus

T. spiralis

T. muris

A. suum

A. caninum

N. brasiliensis
H. contortus

C. elegans

S. ratti

B. xylophilus

NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22
NPR-22

LTADESA.A.VYIL.TIV.VIGN.T.FIIGlFPRLRTPTNALIANLAlADL-
GNVIAVI FIVWRFPRMRTPTNALLANLALADTLVA
EANFLYSGESHVAICGNSL VLV IEYFRRLRTATNEL I LNLAFADEMIS

PSQKNFYFQVECHCFYN I LCVCSVYGNFLVILVIEYFRRLRTATNIL I FNCANADLLIA
MDEGGG I GSSLLSRITTTASE IMMRNEPTTTENPAVQEMNH I YHLTPSMKMECHEFYS I LC.CCVYGNVL.LVI.FlRLRTATNlLI LNLAVADLLIS
MILYTLLSCIAFIGNLMIEVET LKTGTNML IMNLATADIMIA
-------------------------------- MNDSAEVLELQYLCPTCKVTA.LYITLSIMIFIGNILIIAVI.FIRLHTATNILIMNLA.ADLMIS
------------------ MIEQTLEYSNQPTQSGSENVP 1AVQQLCLTCKLJARLSYSTLSL 1 AFVGNAL ILAVFFREKRLRTPTNML IANLATGDLMYS
---------------- LKWIFNSKEFN--KLKNFK INL INLFILIKLKNKYEFEEF1STYMEHT | AVFLRFKRLRTPTNML IANLALGDLMIS
----------------------------------------------------------------- VGNAL I LAVFLRFKRLRTPTNML IANLALGDLMIS

L IL YS L V A IGNALII VILYFKRLRT TNMLI NLAIADLMIS

ELCIPFSEVSTEILQY--WPFGWFLCKVAINFSQAY TVVMASAYTLNATSL DREFATEL PMSPNYRMTNRKATL CVLYVITVAIVIAFPLLIVL TEEPS-ET
LLCIPFSLASTLELEY--WPFGWFLCKVIHFSQAV TVVMASAYTLIAISVDRFCE ILFPMS TRAKLTNRKAAL ZIALVWTVANARAFPLLMVL SHAASPDD
VLCMPFSYWHVI I FSDQRWIFGA I FCKLFAFLQATAVFLSSWTLVAISFDRFTAIMFLMSPWMRLTRRRALYLVAITWIFSLEIMAAPLFYVNQIQR---R
VFGSANCSLESFPFG- AVFLSSWTLVVISFDRlMAIlF-SPSlRLTRlRAlY.LATWAFSlTMALPLF.VAQ.TT———l
VECIPESYWQVL IFDDQRWVFGSAMCSLESFFK — = — = = = — = = o e e
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VFCIPFSYWQVL IYDDQRWLFGSVMCSLLAFLQAMAVFLSAWTLY\ I SFDRWMA IMFLLTPNIRETRRRALYLVAATW I FSIEMALPLLFTTRFFED--Q
L 1 CMPFSYWHVI I FEDSKWIFGSL FCKLLNFFQATAVFSSSWTLVA IRFDRCLAILFVMSRWNRLNKKRAL YV F 1 WFFSLEMACPLYFANEWWSHEGN
JNFCMPLSYWHVI I FEDQRWIFGAFLCK I FNFLQASAVFLSSWTLVY I SFDRFMA IMFVMSPWLRL TRKRAFFLILGTWYFSLAMALPLLIVNQTEAS--A
VFCIPLSYWHVLVFEDQRWVFGAFLCKCFNYLQATAVFLSSWTLVA I SFDRFMA IQF AMSPWLKMTRRRAL YA LGTWLFSLGMALPLLVVNKLSHS--8
IFCIPLSYWHVLVFEDQRWIFGAFLCKTFNYLQATAVFVSSWTLVA I SFDRFMA IQF SMSPWLKMNRKRALYATLITWGFSLIMALPLLVVNQLESS--T
IFCIPLSYWHVLVFEDQRWIFGAFLCKTFNYLQATAVFVSSWTLVAISFDRFMA IQFSMSPWLKMNRKRALYATL I TWGFSLIMALPLLVVNQLESS--S

VFCIPFSYWHVL IFEDQRWIFGAFLCKLLNFLQATAVFLSSWTLVAISFDRFMAIMFVMSPWLRLTRRRALYLVLITW FSLIMALPLLVWN L S T
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M.

N. b
H

B.

M.

G. pallida NPR-22
M. hapla NPR-22
incognita NPR-22

Consensus

T. spiralis NPR-22
T. muris NPR-22

A. suum NPR-22

A. caninum NPR-22
rasiliensis NPR-22
contortus NPR-22
C. elegans NPR-22
S. ratti NPR-22
xylophilus NPR-22
G. pallida NPR-22
M. hapla NPR-22
incognita NPR-22

Consensus

T. spiralis NPR-22
T. muris NPR-22

A. suum NPR-22

A. caninum NPR-22
rasiliensis NPR-22
. contortus NPR-22
C. elegans NPR-22
S. ratti NPR-22
xylophilus NPR-22
G. pallida NPR-22
M. hapla NPR-22
incognita NPR-22

Consensus
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13. DMSR-1 homologues

B. malayi DMSR-1  MNNEERCQTV-WIELPENSIVYDNEYATHTEYSPIHTYLSIALCHLCANCNECNIVVTR -KRIRTPVNHTLTAVACCOTVVLESNEIYTTHYTL AREAN

W. bancrofti DMSR-1 SSIVYDWL YAVHNEYSPIHTYLSIVLCILGARCNFCNIVVLTR-KRVMRTPVNMTLTAMACCDTVVLESNLIYTTHYTLAAFAN

D. immitis DMSR-1 RSIVYDWEYAIHNEYNPIHTYLS IVAICILG TMCNFCNIVVLTR-KRVRTPVNMILTAMACCDTVVLESNLIYTTHYTFAARVN

0. volvulus DMSR-1 CQTV RSIVYDWFYATHTEYRPIHAYLSHEECH LGAMCNFCNIVVLTR-KRVRTPVNMILTAVACCDTVVLESNLWY TTHYTF TN

0. ochengi DMSR-1

L. loa DMSR-1 NSIVYDWEYAIHTEYSPIHTYLS IVLCILGANMCNFCNIVVLTR-KQVRTPVNMTLTAMACCDTVVLESNLIYTTHHTEATEAN

A. suum DMSR-1  MNALDQCQTV-IMQLPAESIVYENLYGIHTEYRPIHTYLSHFHCAVGTHCNFCNIVVLTR-KQURTPVNMILTAVACCDTVVLESNLIY TTHYTFVAFAN

A. caninum DMSR-1 ~  —ommmmmm R-RQMRTPVNMILTAMACCDTVVLESNLIYTTHYSFEVARKH

N. brasiliensis DMSR-1 -MDTDQCQTV-EVHLPNHSVVYDFEFREVHLFYKPIHTYLS IIMCI FG TYANFCNIVVLTR-RQMRTPVNMILTAMACCDTVVLESNLIY TTHYSFVAFKH

H. contortus DMSR-1 VHLFYKPIHTYLS LIMCIFGTVANFCNIVVLTR-RQVRTPVNMELTAMACCDTVVLESNL IYTTHYSFVAFKH

C. elegans DMSR-1 KSFEYDVEVSVYNEYHPIHAYLSIFLCVLGTIANFCNIVVLTR-RTMRTPVNMILTAMASCDTVVLESNLEYTTHYSEVARKF

S. ratti DMSR-1 c LPTESIVYD I LKTVSDYYKPIHAYLSIFICVIGAACNFCNIVVLTR-RSMRTPVNMYLTAMAFCDTVVLESNEIETYHYTFDAYDS

B. xylophilus DMSR-1 VFQLPNESVAYDRL ADEHAFYKPIHTYLS IVLCALGAYCNFCNIVVLTR-ROVRTPVNMELTAWACCDTVVLESNLIY TTHYTFVAFAN
G. pallida DMSR-1 -MFQLPDQSPFYELLKTIKDEYQP IHTYLSIVLCAVGTECNVCNIVVLTR-KKMRSPVNENLCAMACCDTVVLSSNMVY TTH

YTFVAFNN
M. hapla DMSR-1 MDLLQQCQTQSFFQLPTESWEY IWLL THKDEYKPIHTYLSIVLCALGAICNFECNIVVLTR-KKVRTPYNMELTAMACCOTVVLESNLTYTTHYTRVAFEH
M. incognita DMSR-1 MDLLQQCQTQSFFQLPTESWVYVILLAIKDRYKP IHTYLS IVLCALGARCNFCNIVVLTR-RKVRTPVNMELTAMACCDTVVLESNLTY TTHYTRVAREH

Consensus

B. malayi DMSR-1
W. bancrofti DMSR-1
D. immitis DMSR-1

0. volvulus DNSR-1  CHPEQWSYGIANFLYCHAHLSLIGHSSSIWLSVMLALIRYMTLRSRKKVNVEQUHLRHSYMAIA I WIFVEENNTPNFLAYK I FE
0. ochengi DMSR-1  CHPEQUSYGWANFLYCHAHLSLEGHSSSIWLSVNLAL IRYWTLRSRKKVNVEQUHLRHSYMAIA I WEFVTLNNTPNFLAYK I FE

L. loa DMSR-1
A. suum DMSR-1
A. caninum DMSR-1 IGLKHSY I
N. brasiliencis DNSR-1  CHORHISYGIALFL AHAHLSLVCHSSSYILSVNLALERYITLRCRGNACOSQICLKHSYEAIGAT ICEVAINARPN- LTV IE RRLNDTCVVRDPALL
H. contortus DMSR-1  CHPRHISYGWALFLIAHAHLSLVGHSSSVHLS -MLALLRYMTLRSRGNSAGTQUGLKHSYLAIGGTHCEVAWWNAPNFLTYK I HEFRLNDTCVWRDPALL
C. elegans DMSR-1 CHPKHWSY SWALFLTAHAHLSLVAHSSSVWLSVMLALVRYVTLRSRGNMGGNMQV TLRHSY YAVAV TVSLVAVENAPNFLNYK INEQPLNETCTDLDPMFW
S. ratti DMSR-1 CHPRDWSYGWANFL VSHAHLSLVGHSSSVWLSVMLAL IRYNTLRSRGKLSG TQUTLKHSYEAIGAVIEIEVI TMN 1 PNFLTYK 1 IEQPLSASCTIKDERFQ
B. xylophilus DVSR-1  CHPRHVISYGWAEFLYSHAHLSLVGHTSSVIILSVMLALIRYETLRNRGRUSCHQVCLKHSYASIAAVAFEVLENNSPNFLT YK I 1 ENPLKYTCTATOPSVH
G. pallida DMSR-1 CVPRNWSYGWCYFL ISHAHLSLVGHSSS IWLSVMLAL IRYATLRRRGKSGGVQIGLOHSYNAIASVVWFVSEMNGPNFLTYK I SEQTLDMTCGDLVAEQF
M. hapla DMSR-1  C1PKHWSYGHCVFLISHAHLSLVFHSSSIWLSVMLALIRYETLRRRGKACYSQUFLRHSYSAIACVALFVSIMNAPNFLT YK I TEQTLGETCGDLAVLQY
M. incognita DMSR-1 CVPKHWSYGWCVFLISHAHLSLVFHSSS IWLSVMLAL IRYLTLRRRG NAPNFLTYK I TEQTLGETCGDLAVLKY

Consensus CHPKHWSYGWAVFL I SHAHLSLVGHSSS IWLSVMLAL IRYMTLRSRGKV ~ LQI LRHSYMAIA VVLFVTLMNAPNFLTYKI EMRL ETC I D GN

B. malayi DMSR-1  D-ASAYVPGVSDLALQAHCLEFR-WARWISGTVFKNTPCLELS - SEVWELVKILTRYQONR -~ BRLLYHSTRFYNG-KHESKKKHRGQS -~~~



W. bancrofti DMSR-1
D. immitis DMSR-1

0. volvulus DMSR-1
0. ochengi DMSR-1

L. loa DMSR-1

A. suum DMSR-1

A. caninum DMSR-1

N. brasiliensis DMSR-1
H. contortus DMSR-1
C. elegans DMSR-1

S. ratti DMSR-1

B. xylophilus DMSR-1
G. pallida DMSR-1

M. hapla DMSR-1

M. incognita DMSR-1

Consensus

B. malayi DMSR-1

W. bancrofti DMSR-1
D. immitis DMSR-1

0. volvulus DMSR-1
0. ochengi DMSR-1

L. loa DMSR-1

A. suum DMSR-1

A. caninum DMSR-1

N. brasiliensis DMSR-1
H. contortus DMSR-1
C. elegans DMSR-1

S. ratti DMSR-1

B. xylophilus DMSR-1
G. pallida DMSR-1

M. hapla DMSR-1

M. incognita DMSR-1

Consensus

B. malayi DMSR-1

W. bancrofti DMSR-1
D. immitis DMSR-1
0. volvulus DMSR-1
0. ochengi DMSR-1
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N. b

H.

B.

M.

W

N. b
H

B.

M.

L. loa DMSR-1

A. suum DMSR-1

A. caninum DMSR-1
rasiliensis DMSR-1
contortus DMSR-1
C. elegans DMSR-1
S. ratti DMSR-1
xylophilus DMSR-1
G. pallida DMSR-1
M. hapla DMSR-1
incognita DMSR-1

Consensus

B. malayi DMSR-1

. bancrofti DMSR-1
D. immitis DMSR-1
0. volvulus DMSR-1
0. ochengi DMSR-1
L. loa DMSR-1

A. suum DMSR-1

A. caninum DMSR-1
rasiliensis DMSR-1
. contortus DMSR-1
C. elegans DMSR-1
S. ratti DMSR-1
xylophilus DMSR-1
G. pallida DMSR-1
M. hapla DMSR-1
incognita DMSR-1

Consensus
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14. DMSR-2 homologues

T. spiralis
T. muris

B. malayi

W. bancrofti
D. immitis
0. volvulus
0. ochengi
L. loa

A. suum

DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2

A. caninum DMSR-2.1
A. caninum DMSR-2.2

N. brasiliensis
H. contortus

C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2

Consensus

T. spiralis
T. muris

B. malayi

W. bancrofti
D. immitis
0. volvulus
0. ochengi
L. loa

A. suum

DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2

A. caninum DMSR-2.1
A. caninum DMSR-2.2

N. brasiliensis
H. contortus

C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2
DMSR-2

Consensus

MVAW 1 1 DNETKGYAERADREAEDAAWVSSGI I AFTNSYGFIHAYLSP 1 ICCHGHL ANNATINVVL TRPANRTS-VNY | LAAMAACHAT TMLEYLIFTLRTN
------------------------- WIRNEJRVPEANAYGYVHGYLSTLICVEGHL ANFATIAVLTRPAMRTS- VNI I LAGIAACHAVTMFEYEIETLRGH
1H FLCITGVFANLAIVVVLLRPAMRKNHFNAFL IATALCDMTLMASYFIFKQVETL

IPLANAYLP IHI ELYHELCT
-------- SCHG--LNESAI EEQKVYYAKLESSAVOAYTPYHVEVYQFLC I TGVFANISIIVVLLRPAVRKNPENAFL IATAICOMTLUARYFIYKQVEL
ILDPFTAVESEIHAYLYVFLCWWGVFANIAIVVVLLRPANRRSPENEFLICHAICDATLMATYLEYKHVGL

------- MSCMGLALNVSELDELRDYYRQIEAPFTNVESQ
HVEF

IHSYLYVFLCVVGVFANIAIVVVLLRPANRRSPFNLEL ICIAICDATLMATYLLFK
------- MSCMGLALNASELDELREYYRQI LARFTNVESQIHSYLYVFLCWGVFANFAINVVLLRPAVRRSPENLFLIC 1 AICDATLVATYL LFKHVE
------- MSCMG--LNTTELQEARDYFRQLLLPFTASETMFHN LTYKHVER

YIYVELCVIGVFANIS IVVVLLRPANRKSPENLFLV: IAVCDASLIATY
-------- SSCVEVNETERDAVIQYYLELIGEE | QUYOKTHVYIYO1 LCLEGVPLLVIVVLLRRQURKNPENEYL 1/ IATCDE LVANYYIE-FIER
—————————————————— DIRHNQNTI FQLEQRYLSFYNG LSNICIVVVLRPAVRRNPENVFLVATATCDTLHASYFVFKQVED

--------- CTD——LDEESVKQSQIYYTELlSSISERIDSFIKI.QT-I- VVVVLLRPTMRKN
L PL AY IH FLY FLCILGVFANIAIVVVLLRPAMRKN FNLFLIATAICDMTLMASYFIFKQVEI

LTNKCYFPVYDTYFWEVEV\HADESY TEHSVSLWLTVOEARVRYLVERRP - - -QAATVANAPRTE 1W I MEV TVAVCACCFLNFERNSIGARPAPESL
LLNECNVHIYSSYMWQA I 'V THADLSV1LQS | SLWLTVALAVVRYLVLRRP - - --RAAAVANAAR 1 BLETIAGTSYAVCGLCFLNFLRNSI YER-SFRUP
CH-———-PWYFTYFWIVFTYFYAILSVFVHSSSLWLTVNMAVLRYLVLKRSATSTSKIP IVNTFRAAFIATTAATVISLLGSLPNMLRYQIRDSGYLNVP

PWYFTYFWIVFTYFYAILSVFVHSSSLWLTVNMAVLRYLVLKRSATSTSKIP IVNTEKAAR
PTYFSYFWIVFTYNYAILSVFVHSVSLWFTVNMAILRYLVLKRSS I SRSSLPNVNSFSAAFVAIVLALL ISFLGSAPNMLRYQIRDNGFLDVP
F TVNMAVMRYLVL YRGSHSHTRLPPCNSYPAACKAIV IGAVIALIGSLPNMLRYKIELVREMPVP

-PWEFSHVWMIYTRFYAMFSVFVHSASLWFTVNMAVMRYLVLYRGSHAHSRLPPCNGYPAACVAT 1VGAV IAL IGSLPNMLRYR
-PWYFSEPWAIYTKFYAIF -C—YIGIRIE-QCIGIG-F-LIFA-CICIl FIRYR
GAQSN- I SWNTYK I TLLGIGAATGISLIGSTPNTLRYE

PYYYTYFWITYTKLYAITSVLLHSLSLWLTV IMARHRY IVVKNSN D
YYTYGWVVFTLVYALLSVFVHSASLWLTVNMAVLREFVLR S-—SRWNNYRSA I ISVFL ABEFSLVGAAPNMLRYE I EDKGPAEVR
TAVISAVLLAAVGSAPNMLRYQIRNNGQLGVP

I
PWYFTEFWIVYTYGYAVLSVFVHSASLWLTVNMAVLRYLVLKSGSSSSRRWPRLNTYKAAS
PLYFTETWIVETYSYALFSVL FHSASLWITVNMAVLRYLVLKSSSNSSRNWPRLNTYKAA

LYETETWIVETYSYALFSVL SSSNSSRNWPRENTYKAASF
PWYFTY WIVFTYFYAILSVFVHSASLWLTVNMAVLRYLVLKRSS S SKIP VNTFKAA IAIIAA




T. spiralis DMSR-2
T. muris DMSR-2
B. malayi DMSR-2

W. bancrofti DMSR-2

A

D. immitis DMSR-2

0. volvulus DMSR-2
0. ochengi DMSR-2

L. loa DMSR-2

A. suum DMSR-2

. caninum DMSR-2.1

A. caninum DMSR-2.2

N. b
H

B.

M.

rasiliensis DMSR-2
. contortus DMSR-2
C. elegans DMSR-2
S. ratti DMSR-2
xylophilus DMSR-2
G. pallida DMSR-2
M. hapla DMSR-2
incognita DMSR-2

Consensus
T. spiralis DMSR-2

T. muris DMSR-2
B. malayi DMSR-2

W. bancrofti DMSR-2

A
A
N. b

H.

B.

M.

D. immitis DMSR-2
0. volvulus DMSR-2
0. ochengi DMSR-2
L. loa DMSR-2

A. suum DMSR-2

. caninum DMSR-2.1
. caninum DMSR-2.2
rasiliensis DMSR-2
contortus DMSR-2
C. elegans DMSR-2
S. ratti DMSR-2
xylophilus DMSR-2
G. pallida DMSR-2
M. hapla DMSR-2
incognita DMSR-2

Consensus

CPPAAVAHLAN QTVNENKPPSWY TAEMEA INLWTVG-IVLKVEPCHLLSIFNALLNHELIDTRRRQ IRESKKAN - - - - —- IATEDRTTALL
DGCAGQARDRN-———————— STTYENDPPRWWTPELBA I NFW 1 VG- IMMKVEPCELLT I FIALLIHILVD TKRRQVRLAKTSN-————— VATSDRTTALL
AYCTSNQSAYAHYYVD-NPKVHAYN IAQPAWNTCRIWERENFWAAG - LVLKLVPCLMLT I FMTLLVRML IEARERR I RLCRGQTG- -~ -DKSQAERTTTML
TYCTSNQSAYAHYYVD-NPKVHAYNTAQPAWNTCRWERFNFWAAG - LVLKLVPCLMLT IFMTLLVRML IEARERRTRLCRGQTG- -~ ~-DKSQAERTT TML
MHCTTNQSAYAHHYAD -NPKVHAYNIAQPSWWTCRWERFNFWAAG-- LVLKMEPCLMLT I FMTLLVRML I EARERRVRLCRGQL G- - --VKSQAERTT TML
PYCTTNQSAYAHHYVD-NPKVHAYN IAQPSWWTCRWERFNFWAAG - LVLKMIPCLLLT I FMTLLVRML I EARERRMRLCRGQTG- - - -VKSQAERTT TML
PYCTTNQSAYAHHYVD-NPKVHAYN IAQPSWWTCRWERFNFWAAG - LVLKMIPCLLLT I EMTLLVRML I EARERRMRLCRGQTG- - - -VKSQAERTTTML
AYCTSNQSAYAHYYVD-NPKVHAYN TAQPSWI TCRIWERFNFWAAG - LVLKLVPCLMLT I FMTLLVRML IEARERRTRLCHGQTG- - - ~-GKSQAERTT TML
SYCTANGSTYAHYY TE-NSKVHAYNIGQPLWWNCRWERENFWAAG- LVLKLEPCEMLT I FMTLLVRMLMEARERR TRLCGGTAS - - - -GKSQAERTTSML
K1CL---SSKYHSSWTESSTIYKYDELQPSWWNCHWER | NFWMAA - CVLKLIPCVLLTVFMTLLVRML I EARERRLRLCGGVAM- - --GNSQAERTTAML
————————— YAHHYTD-NPKVHAYN I AQPSWWTCRWERFNFWAAG-LVLKMIPCLLLT I FMTLLVRML I EARERR IRLCRGQTG- -~ -VKSQAERTATML
KQELR--SAKYHSSWLVTDTEYKYDEVQPTWWNCQWER | NFWMAA - CVLKLVPCELLT TEMTLLVRML IEARERRSRLCGGVPM- - - -GNSQAERTTAML
GSCL---ETKYHASWBESDTIYRYDEVQPTWWNCQWER | NEWVA - - CVLKLVPCVLLTVFMTLLVRMLIEARERRLRLCGGVPT - - - -GNSQAERTTAML
DLCL ---EGKYSTDWQPNDMEQFYGESQPLWWNCDWER | NYWMAA - LELKLIPCLLLT I FMTLLVRML IEARERRSRLCGGMGN- - --GNSQAERTTAML
PRCLVKGGKYAHYYTETS-QUEAYQFVRPTEWNCNWERL TFW 1 AG- LELKVAPCMLLT I FMTLLVREL I KARERRNRLCGSRTVLCT-AKTQAERTTAML
HHCLKNGSTYAKFYK-EDEL INSY THGQPVEWNCSWERFSFWVAGGIMLKLIPCLLLTVEMTLLVRMLYVEARERRSRLCANNSGSASTGKTQAERTTAML
TFCVEAGAKYAHSYQ-PGQLVHAY TEGQPAYWGCGLERFSFWTAGTFMTLE M
DVCRANGSKEASFYDNPD 1 KVDAYVEVQPSEWNC TWERFSFW 1 AG - LELKLVPCLLLTIEMTLLVRMLVEAR-

C NSYAHYD VHAY TAQPSWW C WERFNFW AG LVLKLIPCLLLTIFMTLLVRMLIEARERR RLC G KSQAERTT ML

LLIVFVEWETQEPQGHNT I ANAFDQANFD 1 YLALGDFWDELSLVUNSCYSEPAY CIMSQMERHEFMTVEGLKRCFKIINS - =~ === — oo
LLAVFVEWETQLPQG IV | ANAFDKANFHAYLTLGD I WDELSLVNSCHSFPAY ClIMSQMFRDEFM I VEGMRRC— — - — — = = = == — = — oo
TAIVAVFLVTELPQG I LVFAIGEKPGIRYAMQYNGDFIDVLSL INSSFNFELCALMSN- -VREFLLTFGSCCPKLSEN 1 GG 1 GSRALTMTHR I TQSQRK -
TAIVAVFLVTELPQGILVFAIGLKPGIRYAMQYLGDFIDVLSL INSSFNFELCALMSN--VREFLLTFGSCCPKLSEN 1SG 1 GSRALTMTHR I TQAQRKE
TAIVAVFLVTELPQG I LVFAIGLKPGIRYANQYLGDFIDVLSL INSSFNFILCALMSN--VREFLLTFGSCCPKLSEN ING 1 GPRTLTMAHR I TLSQRKE
TAIVAVFLVTELPQG I LVFAIGLKPG IRYAMQYLGDF IDVLSL INSSFNFILC--———-—- REFLLTFGSCCPKLSEN ISGTGSRTLTMTSRIPQSQRRE
TAIVAVFLVTELPQG I LVFAIGLKPGIRYAMQYLGDFIDVLSL INSSFNFELCALMS--NVREFLLTFGSCCPKLSEN 1 SGTGSRTLTMTSR 1 PQSQRRE
TAIVAVFLVTELPQG I LVFAIGLKPGIRYAMQYLGDFIDVLSL INSSFNFLLCALMSN--VREFLLTFGSCCPKLSEN 1 SGVGSRPLT IANRITQSQQKE
TAIVAVFLITELPQGELVFATGIKPGVRYANQYLGDFEDLLSL INSSFNFILCALMSHVFRREFL L TFGSCCPKSSEDVSGTKS---AAIRAIPSKRNGF
TGIVAVFLVTELPQGILGLAAGVNPREME 1 T1PLGNFFDELSL INSAVNFVLCALMSHVFRREFLQTFSMCCPQSSENHSGAP I TKPNK—--KSLFASLT
TAIVAVFLVTELPQG I LVFAIGLKPG IRYAMQYLGDFIDVLSL INSSFNFILRALMSNVFRREFLL TFGSCCPKLSEN I SGTGSRTLMMTSR I PQSQRRE
TGIVAVFLITEVPQGVLGL AVGENPREME I TNPLGNFFDELSL INSAVNFYLCALMSHVFRREFLHTFSMCCPQSSENHSGAP I TKSSNR-TFQFFSSLA
TGIVAVFLITELPQGILGL AVGENPRMME 1 TVPLGNEFDELSL INSAVNFVLCALMSHVFRREFLHTFSMCCPQSSENHSGAP I TKPCNK-TFQFFSAFT
TGIVARFLITELPQGVL TFAAGANPRLTEL TLQMNNVFDELSL INSAVNFVLCALMSHVFRREFLQTFGVCCPQSSENHSGAP INKTSNRS ILSTFSNIA
T1IVAVFLVTELPQGIFVFLQGYYARTEV IHLYLGQFEDFLALFNSSVNFELY TTMSYQFRSQFNETFATYLPKTFER 1 SGSES INTNVLSSK 1SRDGTK
TMIVAEFLITELPQG I LVFARGEKPENMREANYYLGN | EDELSLENSSVNFIL YSTMSNEFRREFLETFGFCCPQPLRKWNSKRRLASGKASTKSRNPGLG
LVIVAVELETELPQG I LVVARGVKPQVREAMHQLSN-— ————————————— IYATMSNEFRHEFLHTFGQCCP -~ —— - == ——————m oo
RSLVAIMHETELPQGILV IWMGERPQVRFAMAQLSN 1 EDFLSLENSSYNFEL YATMSNLFRHEFLQTEDQCCPK -~ ——— = - === oo e
——IVAVFLITELPQGILV IWMGEKPQVREAMAQLSN I EDFLSLENSSYNFLLYATMSNEFRHEFLQT — - — - —— = - — = —m - m oo

TAIVAVFLVTELPQGILVFAIGLKPGIRFAM YLGDFIDLLSLINSSVNFILCALMSNVFRREFL TFG CCPK SEN SG




T. spiralis DMSR-2 =
T. muris DMSR-2 = ——

B. malayi DMSR-2 ELMAVKCPDEMN-—————————— e

W. bancrofti DMSR-2 LMAVVKCPDEMNDNNNT === == ——————————
D. immitis DMSR-2 LMTVVKCSDEMNDNNNT === ——=——————————

0. volvulus DMSR-2 IMAVVKCNDEMNDNNNT === ————————————
0. ochengi DMSR-2 IMAVVKCNDEMNDNNNT == —————————————

L. loa DMSR-2 LMVVVKCPDEMNDNNNT === === —————————

A. suum DMSR-2 MPLRSSCQDGTN—-————————m— oo

A. caninum DMSR-2.1 PLRK--AKGFEPVPTNEREDRRTDD-———--——
A. caninum DMSR-2.2 LLAVVKGPDEMN === ————— e
N. brasiliensis DMSR-2 PKKAP-KDGFVMPVPTN= = ———mmmmmm e —
H. contortus DMSR-2 PKKA--KDGFVAVPTN=- - mmmmmmmme
C. elegans DMSR-2 KPKTSKKNGFEPVPTNCPDDKNTEQLAMN—-——

S. ratti DMSR-2 NNNGNFNTSKMHLLTATTTFQRKDLKGK IDEV

B. xylophilus DMSR-2 TPALPDPQNGARKAQ--———————————————

G. pallida DMSR-2 = — e
M. hapla DMSR-2 ~  ——— e
M. incognita DMSR-2 ~ ———mmmmmmmm

Consensus M



15. DMSR-3 homologues

B. malayi DMSR-3 —ommmmm oo TQVALCANFFYSSLFKYLSDVCCISQLWSYAWVSTLL

W. bancrofti DMSR-3 ~  ———---—--mo TSEEDEALLAVHIKTANIILVLCTAGI TGHVISIYILYSMIN-PNNLFMISMSTQVALCANFFYSSLFKYLSDVCC I SQLWSHAWVSTLL
D. immitis DMSR-3 ~ ——-—-——m- QMSSEDDEVLLAVHIKT Il ILVLCAAGINGHE1S1YLLYSMISPNNLFLIGMSCTQVALCANFFYSSLFKYLSDVLCISQLWSHAWVTTLL

0. volvulus DMSR-3 ~  —-—-—-=—o QMSSEDDELLL TRHIKTAR ILALCTAGIAGHVISIYILYSMIN-SNNLFL 1 SMSTQRALCGNFFYSSLFKYLSDVYCISQLWSHTWVSTLL
0. ochengi DMSR-3 ~ ————————- QMSSEDDELLL TRHIKTAR ILALCTAGIAGHVISIYILYSMIN-SNNLFL I SMSTQIALCGNFFYSSLFKYLSDVYCISQLWSHTWVSTLL

L. 1oa DMSR-3 ————mmmmommm SSDDEALSAVHIKTAMILILCTAGIEGHV S EYVLYSEIN-PNNLFME — === m oo

C. elegans DMSR-3 MSSNLTDTTTTVFETFLLEYGR I IHPPMVLELC | SGALGHMET I T TLSSMENPENMFLI SMSCSQEALC I NFLYSTFEKENSDQLCQPFFESY Y LATTHH

N. brasiliensis DMSR-3 ~  —————-—mmmmmmmmom o YGRVVHPPLVLELC I SGSLGHLVS IATLSSMMNPTNAFL I SMSSSQLALCGNFL YSTFFKWASDELCSPFFESYYMAKTMH
H. contortus DMSR-3 ~  ————-———mmmmmmmmm YGRVVHPPLVLELC I SGSLGHLVSIATLSSMMNPTNAFL I SMSSSQLALCANFL YSTFFKWASDELCYPFFESYYMTKTMH
B. xylophilus DMSR-3 ~  —————o—mmommmomomom 1 EHEPEAMTLCLAGIEGHSFS INVLSKMPNPTNLEL I SMSSSQLLLC I NFL YSTLYKYGSDELCESSLWSYAWTGTLE
Consensus SEDDE L AVHIKT IILILC AGILGHVISIYILYSMINPTN LLI MSSTQLALCANFFYSSLFKYLSDVLCISQLWSY WVSTLL

B. malayi DMSR-3 e QKCER I IMEINEGAVLLCIPFEENSEVRKVASHWKCSVQSSEKSNLSVHENSE

W. bancrofti DMSR-3 VSVNASVVLYMSGVFHEITLS 1 ERFISLNQL ~ =~ = = = m o e e

D. immitis DMSR-3 VSVNASVVVHMSGVFHVVTLS IVRFISLNQVLKIKSSEPWFSY - Ll
0. volvulus DMSR-3 VSVNASIVVYMSGVFHVV TLS IVRFISLNQFLKIKSSEPWFSY - - —— SKCERT IVE INFSAILLCTPFFENSEVRKVPSHDECSARYP YMSNLSAHELSF
0. ochengi DMSR-3 VSVNASIVVYMSGVFHVV TLSIVRFISLNQFLKIKSSEPWFSY----SKCERTIVE INFSAILLCTPFEENSEVRKVPSHDECSARYPYKSNLSAHELSE
L. 00@ DMSR-3  mmm oo oo
C. elegans DMSR-3 FSVTVSVEVHVMSAVFHVVALSEIRFFSLAQLSSUNSNVQWFTW----QKSRVA VIFLCIPLHFTSQVTEVSENEGCAERYPALRNKVAYQLSY
N. brasiliensis DMSR-3 VSVTLSVEVHVMAGVFHVVALS I IRYCSLSSLAN INSSQQWFTYQFQKCRISLT VA IGIIPE-HFTSEVVMVSE-NEGCAARHPAERNASAFQLQF
H. contortus DMSR-3 VSVTLSVEVHMAGVFHVVALS T IRYFSLSALANIHSSQQWFT--FQKFRISLT 11GPE-HFTSEVVMVSE-NEGCARRHPALRNATAFQLQF
B. xylophilus DMSR-3 [ISVNVSVEVHMTGVFHVVALS I IRYMSLRQLSQTTSHVQWENMKVSMIYYEFIDR GFENFKMGHFTSH I AESNEPDENCLVKYPSEVNTSVHYLEF

Consensus VSVN SVLVHMSGVFHVV LSIIRFISL QL 1 SS WFSY KLTII IS 1 LCIP FF SV V E CS RYPAL N SAH LSF

B. malayi DMSR-3  TNLASSTALGRIENFWLLG I[ECKFIPC1VMIVMTVLLYQKLRQIQELS IRFTSP IREKRRRCITY-—--—--——--- VEVPQGEILVLSSMQYASFAGSEL

W. bancrofti DMSR-3 @ ———— e
D. immitis DMSR-3  TILASNTVFGRIENFGLLGTMCKEIPCAIM IVMSVLLEQKLRQIQELSVRETSRIREKRRRCITY I1LI1-IMINFVIVELPQGIISVLSSVKGASFVNSES
0. volvulus DMSR-3  TILANNTVLEGRVNFGLLGTMCKEIPCAIMIVMTVLLIQKLRQIQELSIRFTSRTREQRLRRITY ——--——=——--~ VELPQGIISILSSIKGASFAIISES
0. ochengi DMSR-3  TILANNTVLGRVNFGLLGTMCKEIPCAIMIVMTVLLIQKLRQIQELS IRFTSRTREQRLRRITY -—--——-——--- VELPQGIISILSSIKGASFAIISES
L. 10@ DMSR-3 mm oo

C. elegans DMSR-3  TQSIW---LRNENFWLFYLVAKVAPS I IECIMTCLIEDQLKKIQVLSARFSSVERDKQHSRTTNMILA- IMILF I 1 VELPQGVEAVLSTVT--SVKEIYE

N. brasiliensis DMSR-3  SSFPY-—-LQTENFWLFNLCSKEIPSY - ———— = == — = - o oo e
H. contortus DMSR-3  SSFPH---LQTLENFWLFNLCSKIIPSVIECEMTFMIEAKLKRIQQLSSRFTSVERDKQYQRTITKMILVRVHILFI IVELPQGEEAVARTVT--ELQEIVA

B. xylophilus DMSR-3  S§SNEQ---LQQENFWLFGFVCKLVPCSVLSMMTILLERELKKERELSSREQNVERDRQYSRTTNMI 1V-IMVVFIVVEFPQGVLETVAQSIT-QIPYQRT

Consensus T L LNFWL G MCKLIPC IM VMTVLLI KLR IQLLS RFTS REK RT VELPQGIISVLSSI S I E




B. malayi DMSR-3 LGDLFDILSLLNSCVTFGLFCSMSSRIRHAF —————— === = —

W. bancrofti DMSR-3 @ o

D. immitis DMSR-3 LG — e

0. volvulus DMSR-3 IGDLFD I FSLLNSCTFALFCSMSSRIIRNAF - — — — = — — - o o

0. ochengi DMSR-3 IGDLFD I FSLLNSCETFALFCSMSSRIRNAF - — — — - - - o o e

L. 1oa DMSR-3 @ — o

C. elegans DMSR-3 LGDLTELFTLLTSIHIFTLLCSMNGKIRSAFKELSCVRSIGRIFATMCPPPSPVAASISGHDALLEHNTITITNCHIDKSENYAVL

N. brasiliensis DMSR-3 = —— -
H. contortus DMSR-3 LGECLMNGKIRSAFKEAPCFRWEER- - ——— == —— e

B. xylophilus DMSR-3 LGDLFESLITLLTSCHIFGLFFTMNSRERDERME — = — = — = = = — = — —

Consensus LGDL D SLL S 1 F LF SM RIR F




16. DMSR-4 homologues

A. suum

A. caninum

N. brasiliensis
H. contortus

C. elegans

B. xylophilus
M. hapla

M. incognita

G. pallida

DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4

Consensus

A. suum

A. caninum

N. brasiliensis
H. contortus

C. elegans

B. xylophilus
M. hapla

M. incognita

G. pallida

DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4

Consensus

A. suum

A. caninum

N. brasiliensis
H. contortus

C. elegans

B. xylophilus
M. hapla

M. incognita

G. pallida

DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4
DMSR-4

Consensus

A. suum
A. caninum

DMSR-4
DMSR-4

~MCDRSARLFDMEDPYTLSF I1KGLQKFSKYYSSVHEGHCMVIC I FGEMSNLVHILVLTRAPERRCAVNCYL TAVAVCDVL TMSSYVVYEERFRFEAVSRG
~MCNEGRSLLDLNDSLVLSFVNRLEQFNKVY TVFHRYACLVICATGVASNAVHILVLSRPRVRRCAVNCYL TAVAFCDVFTMTSY I VYEFRERINQGENG
---------------------------- RVYTVFHRYACLVIC NAVHILVLSRPRMRRCAVNCVL TAVAFCDVVTMTSY TVYLFRFRINQGEYG
MCQDEGGTLFDPQDPAVSGL I DALEQFQSEYTYFHRYACLFIC SNAIHIAVLSRPRMRRCAVNSVL TAVAFCDV I TMTSYSEYLNRFRFYETDHG
------------------------------ YNAEHPEECLFIC NLVHILVLTRRRMRRCAVNSVL IGIAICDV I TMTSYFIY IVRFEFAKGLTK
------- LFDRNSTTQLAV 1QSLSK 1AG INNLFVHPEECLEIC NFVHILVLTRRKMRRCAINNCL IGIAVCDVFTMTSYFIY IVRFEIWTRIS-
--------------------- MALDNTGLYNLFVHPFLCLLIC NFVHILVLTRRKMRRCAINNCL IGIAICDICTMTSYFVYILRFEIWTRITS

---------------------------- LYNNHVHAYLCLE ICPLGELANL VHILVLTRRRMRRCARNNCLMGIANICDFTMFTYLVYALYFEIYAKIYQ
YY VH YLCLLIC LGILAN VHILVLTR RMRRCAVN VL AIAICDV TMTSY VYILRF 1Y

-----DSKEHEFSE
S- RVVIQPR.WK.FG.VTA 1SMMCVPT | [S——— NFAEQASST

—--¥SYSWMLELK I HVVVS IALHAITLYMGAALAF IRWQALGN
SIVCLPTLVLHKIYENESPE IETSTVSEVERESG

---¥SY IWLVELKFHVWSSMTLHAITLYMGGAEAF IRWQALGN I HS-KWEQPRNSWQEFGVVSVVLESTVCE
-—-FSYFWAVVLEFHATLSICLHTINLYECVTMAF IRWKAMRTSKS-AVMKPNTAWKIFC SVLCVPTFLVHEAHEVUNLTVENTTYSEYTVDISD

-G- I SHFWATYLHFHATSSICLHTIALYMCVTMAL IRWRVMSQPFSKVVVQP I | SWKIFGLE TTVVSAFCEPTYLVHDY I SF--—-- - VDISE
IKT I SYFWATYLHFHATSS ICLHTIALYMSVTMAL IRWRVMSQPFSKVVVQP I LSWKIFGSYT TVWSMECIPTYLVHDV I NF - - —— - - GAHFFSVDISE
TN- 1 SHFWATYLHFHATVSICLHTITLYTCVTMAL IRWRVMSQPYS- L I VQPATVIWKEFAEVTVLVCFFCVPTYLVHDVVKFRY - -~ADGTTEFTVDISE
F  VDISE

YSY W YL FHA SI LH ITLYM V LAFIRW AL N HS LQP SAWKIFGVVTVVVSILCVPT LVHDI 1

PATL 1 AKELYTLDMVEDAGSLEQFNLWETANFEKAVPCVLLLWFTFALVSKLRDTD 1 KRNDLYSKS-FRKHVRKTVVPDKT TYMLVIMESVFLATELPQG
WILHFQAIPCGLLLWFTEALVEKL RKTDEKRNYL YSKS-FRKHIKKTTVPDRTTYML I IMLVVFLVTELPQG
--—-YTLDFANYSCGEYKFNLWMEAVVMKA L PCGL LLWFTVMAL VKL RKTDEKRNYLYSKS-FRKHIKKTTVPDRTTYML I IMLVVFLVTELPQG
—-——YTLDFSNYSCGEYKFNLWMLAVAMKA I PCAL LLWFTMAL VMKL RKTDEKRNYLYSKS-FRKHIKKTTVPDRTTYML I IMLVVFLVTELPQG
Q8 1P-KEVRYSLNFSTYSCAFFKFNLWMLAIVLKATPCAL LLWFTIALVWKLRQTDEKRNYLYSKS -FRKHVKKT TVPDRT TYML I IMLVVFLVTELPQG
MN---RCRWFKANLWERGIVLKAIPCFLLLWFTMALMERL HKNNAKRAMLLY TNSVKGARKRRQNYDRTTETL IVMLTAFLVTELPQG
SN---NCRYFKLNLERIGIVLKAIPCFLLLWFTEALMRRLRENNAKRALLLKGH--~-~ NKKLLNYDRTTETLI
-SN---NCRYFKLNLEIIGIVLKAIPCFLLLWFTEALMRRLRENNAKRAQLLKDQ-----NKKSLNYDRTTETLIMVLGVFLETELPQG
--------- TD---HCHYLKANLERRG IVLKANPCFLLLWFTMALMERLRENNAKRALLLRDK - -~ -~CKKLQNYDRTTETLIMMLGVFLMTELPQG

A C FFK NLWITAIVLKAIPC LLLWFTLALVIKLR TD KRN LYSKS FRKHIKKT VPDRTTYMLIIML VFLVTELPQG

FLALLNGVYTADVHRETYVNVGDVLDLNMSLINCSVDCYLYCVMSSRYRHTENHIEIRAESWERNKREERQYEKHWRTSTDNNPAKLGl - === == ===~
FLALLNGVYTTDVNN¥IYQHVGELFDLLSLVNCR




N. brasiliensis DMSR-4 FLALLNGYY T TDVNNNIY QHYGELFDEESLYNCSYDRYLYCEHSSRYRQTEGHNEIRVESWERNQSSGWKYSKDLTKVAPPTV - - — - - — -

H. contortus DMSR-4 FLALLNGVYTTDVNNYIYQHVGEL FDLLSLYNCSVDFYLYCEMSSRYRQTFGHILIRVESWLRNQSSGCKYSKEFSKTPPPT I - - — - m - m e

C. elegans DMSR-4 FLALLNGEYTGDVN 1 ¥ YKNLSELLDFLSL INCSVDFELYCVMSSRYRQTFGHMENRVESWLRNHGERRRLARE I KKKLPAPVGY =~ === === == ——

B. xylophilus DMSR-4 MLTMLNGVYTNDVHTVIYMNLANVLDVLSL INCYVGFEAYCFLECSKYRQTFMMMEL — - — === === = — oo mmmmmmmmmmmm

M. hapla DMSR-4 VLTHLNGVETNDVHTVFYMNLANELDLLSL INCYVGENAYCFECTKYQQTE I MVIE TWLE ——— ===~ =~ m e o

M. incognita DMSR-4 VLTHLNGEETNDVHTVFYMNLANLLDLLSL INCYVGFLAYCFLCTKYQQTFVLMIFNC I STEFKCFGVKRNTV I TNQERRKRASRKQSAHKRSLVRSSYN

G. pallida DMSR-4 1LTHLNGEYTNDVHSVFYMNLANLLDELSL INCYVGEMAYCFLCSKYRQTEGLMEETSLDSYRKLVCHEKYGQQGQKHRRSHRHHRNSQNE - ~LLRRPEN
Consensus FLALLNGVYT DVH YIYMNLAELLDLLSLINC V FV YCFL SKYRQTF MIl S LR K

A. suum DMSR-4 ~ -

A. caninum DMSR-4 ~ ————————————

N. brasiliensis DMSR-4 ~ ——————————
H. contortus DMSR-4 ~ ——————o

C. elegans DMSR-4 ~ —————————uv

B. xylophilus DMSR-4 ~ —————————
M. hapla DMSR-4 ~ —————————

M. incognita DMSR-4 YSKTDCEMPQRH

G. pallida DMSR-4 ~ ——————————

Consensus



17.

DMSR-5 homologues

A. suum
brasiliensis
H. contortus

C. elegans
G. pallida
M. hapla

M. incognita

DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5

Consensus

A. suum
brasiliensis
H. contortus

C. elegans
G. pallida
M. hapla

M. incognita

DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5

Consensus

A_. suum
brasiliensis
H. contortus

C. elegans
G. pallida
M. hapla

M. incognita

DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5

Consensus

A. suum
brasiliensis
H. contortus

C. elegans
G. pallida
M. hapla

M. incognita

DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5
DMSR-5

DDFKNC 1 EMMSMCDBDAY L FDEDN-FTQLFEYRLHLESSWYT 1 FHRYFCALICFCGYTYNEVHIAVLTRKQVRCEAVNSHL SYMATCOVE 1 VSFY FVY I
------------ CQNDPPLFDLKDNATAEFFGTL I EESRMYTHEHRYECLVMCEVG VN TEHFEVL SRRPVRTY | INALLCAMAICDALTMLSYLEYIL
------------ CQNDPPLFDLEDNATHQFFHELQAFSRYTGFHREICLVNCEVGISENEEHFYVL SRRPVRAY | INAELCAMAVCDAETVSSYLEY LN

MCTQDLPLFDLENNSTIYFFDQL I ARNQYYTVEHRYLECLFYCFFGVLENSEHFYVL TRKAVRVY 1 INALLCAMS ICDIETMTSYFRYIE
EMICDEELSL FDLNSNTTVAFLEALWG I STEYNQVHCWEGLE I CYFGSLANCYHEFVL SRPAVQKCAVNRLLARIAECDIATVASY TVEW
KEMECDEELSLFDLNSSTTIAFLETLWN 1 SSEYNQEHCYMGLEICVFGSLANYVHIFVLSRPAVQKCAVNRLYRERAICDICTVFSY TVEIV
------- MKEMECDEELSLFDLNSSATHTFLETLWN I SNEYNQEHCYMGLE I CYEGSLANWHIEVL SRPAVQKCAVNRLLSERAICDICTMFSYTVEIV

M L ICDEDL LFDL NTTI FLE L FS LYT IHRYLCLFICVFGILLNVVHIFVLSRKAMR YAVNALL IMAICDIITM SY VY1V

RFRY 1 ENED-DTEGYIYGWEVFLE 1 HVWLS I ALHTHGLYLSVFMAYMRWAL DREDSKWERTRPYGRIEFANA I THFALS | PTEEVHE IVPFKHFTTVNE
RFREFDNDV-G 1 IGYSYPWLVFLEAHVTSS 1 ALHTCSLYLSVTMAY IRWTALDRLDAKWENNSANKQEEFLTAFSVTFES I PTEMVHKIVSYND 1 LGTND
KFRIFDNN--GVIGYSYPWLVFLE 1HVTSS IALHTCSLYLSVTMAY IRWTALDRLDAKWINNSAVRHIEFFTAASVAFES | PTEMVHK IVPVSEVLETND
RFRIFDTPS-TIIGYSYPWLAFLETHVTSSIALHTTSLYLSV IMAYIRWTALDRLDAKWINHGALKQILEFTAL 1MSVES I PTVMVHKIVPVTEVLGMNE
RFEFAVDKEEPPLGYDEFWETFLLAHVVCS I ALHTITLYLTVVTARIRYKTLKRYGSLWNHEN I ACPIELTWAVLTVFLC IPTFLIHSIIPVTSTDPITQ
RFGFAVDPBEPPVGYNE IWIIFLLAHVVCS | ALHTITLYLSVATARIRYKTLKQEGSLWNHEN I ALPMFELVAAFTV ILC I PTFERHS BIPVVAQNAKTG
RFGFAVNPEEPPVGYNE IWEIFLLAHVVCS | ALHT ITLYLSVATAEIRYKTLKQUGSLWNHEN I ALPMFELVAAFTHILCIPT——————— -

RFRI_DN D IGYSY WLIFLLAHVV SIALHTISLYLSV MAYIRW ALDRLDSKWI ~ V IFL VA V_ LSIPTLLVH IVPV ND
NYTINLIDNITYYTVGLIPQATDNSCREFKANLWETG I FFK-VIPCYLLFWFTWALMRKLNETSRKR I FULGE-—- - —— - === ===
TQSNNLYT-—----— VTEDESDFTGCTLFRANLWETG I FFK-AVPCYLLLWF THALIWKL CEMSEKRRQLRGDS ~ -~~~ ——======—————————————
TQYDNLYT---———— VQEDE I DFNGCTLFRANLWETG I FFK-ARPCAL LLWF TIALJIWKL CEMSEKRRQLRGBN -~ ————— = === ===
TDLLEGAKFDGLYT-VQLDETK INGCALFRUNLVATG IMFK-ALPCELELWFTHALRYKL VOMSEKRK I LRGEKRENVEFQLLATSATPTTTTRNEASPR
HNITLFTV------- GLAEFEQFDECLFFKENLWETG I IFK-VIPCYLLLL FTIEALEYEL EKNHRKRKLMCSGTT - - - - === oo o oo oo
ENTTLYTV-—--——- GLAEFKRLDTCFFFKENLWMTG I IFKVVIPCELLLLFTEALEYELEKNRRKRKGMCSGAT —~—— === === ——mm o m o mm e

---------------- LAEFKRLDECFFFKENLVWMTG I IFK-VIPCHLLLLFTEALEYELEKNRRKRKGMCSGAT =~ === = o oo

N LLD

TC LFKLNLWLTGIIFK VIPCVLLLWFTIALIYKL SRKRK L GD

LSIDKTTLML I IMLYVFLCTELPQGELA I LSALYPTHVHTMVYLNVGEMLDLLSLVYNCLTSFVEYCCMSSTYRATVYHLLMPNKKTPAQK
LSMDKTTLML I IMLVVFLCTELPQGELA I LSAMYPSHIHTMVYMNVGEMLDLLSLVNCLTSFVLYCCMSSTYRSTVRAL IMPSRTTPARK



Consensus LA KR LSIDRTTLMLIIMLVVFLCTELPQGILAILNALYPSDIH FVYLNLGELLDLLSLINCNT FIVYCCMSSTYRAT K

A. suum DMSR-5 SAISANFRKFSFSV-

N. brasiliensis DMSR-5 TTLAAQSLKLLIS--
H. contortus DMSR-5 NALAAQSLKLLMS--

C. elegans DMSR-5 KNTHLLLDSYRIQVS

G. pallida DMSR-5 = ———————mmm—— e
M. hapla DMSR-5 ~ ——————mmmmomoe o
M. incognita DMSR-5 = —————————o

Consensus ,J”[Comnmnt[AMlk




18. DMSR-6 homologues

B. malayi

W. bancrofti
0. volvulus
0. ochengi

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus

DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6

Consensus

B. malayi

W. bancrofti
0. volvulus
0. ochengi

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus

DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6

Consensus

B. malayi

W. bancrofti

0. volvulus

0. ochengi

A. suum

A. caninum

N. brasiliensis
H. contortus

C. elegans

S. ratti

DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6
DMSR-6

MECPNSPQLFDEKDA I ALSJIES | INEFCL - SYRKL HRYVSWLCVFGLLANC THIWILRRPSNMXRSSVHTVIIC IABADSGTNSSYAIYELRYEFCASST
MECPNSPQLFDEEDT IALS ILSAVNEFCL -SYRKLHKYVSMILCVFGLLANC THIWELRRPSMLRSSVHTVLICIALADSGTNMGSYAI YLLRYEFCASST
MECPNYPQLFDEND I TVLSLSTESEL CLRFYRTFHKYVSMELCLFGLLANC THIWELRRPSMLRSSVHTVLICIALADNGTMSSYAIYELRYEF Y TSST
MECPNYPQLFDEND I TVLSJLSTESEL CL-FYRTFHKYVSMELCLFGLLANC THIWELRRPSMLRSSVHTVLICIALADNGTNMSSYAIYELRYEFYTSST
---------------------------- FRFYRSFHRYISLLLCLFGLFFNFVHIWVLTRPRMLQSSVHTVLTCIAIADIGTMTSYL I YLLRYEFSRDEE
---CKDPQEFDMNNN I THSYEQTEFLEQQ- TYSAVHRYVAVIELCLFGLLEANS IHIWYLTRPRIMQFSSVHTELYC IAVSDMGTMTSYLIYMTREEEMQDHR
---CKDPPLFDVDNNFTHNILQTEFLFQQ-TYSSFHRYNSVLLCLFGLLANSEHIWVLTRPRMRFSSVHTVLVC IAVSDMGTMTSYL I YMTREEFMQEST
~MECNDSRLFDTNNNLTYFVIEQFYRFRY -LYSNVHPELSFILCYL GLAANARHI TVLTRPRMRHSSVHTVLVC IAISDMGTMTSYLMY - I SRFEFLSDK
~LNCTSLQLFDYNSDFSTK HILNEFSFKS-YYQPFHRYISVALCLL GIE TNNEHIWVLSRKQMRFQSVH I VLIF IASADIGTMLSYL IYIR-FEFFN-D
------------------------------- YGT IHRYVALRLCLGGLY I NCEHICELTLPRMRNSSVHT TL TCIAEADNGTMTSYLVMYLTRFEYFSST

IL L F Y  HKYVSMILCLFGLLAN IHIWILTRP M SSVHTVLICIALADIGTMTSYLIYLLRYEF SST

GGYSYGWVLLLKEHVVLSTALHSISLYLEVEETYIR--NCSVQTQRSQLLETRVAGE I SLEISFANFALCIPTLLAHDIVLQENSPHFIGLKEIHPTDLS
GGYSYGWVLLLKEHVWLSTALHSISLYLLVFEETY IR--ICSVQTQRSQLLETRVAGF I SLLISFARFALCIPTLLAHDIVLRENSPHFIELKEIHPTDLS
GGYSYGWVLLLKEHVVLSTALHSISLYLEVFISYIR--ECSMOTQRSRLLETRIAGE I SLEIAEVIFALCIPTLLAHDIEPQENN-SYLIKSTTLPTNFS
GGYSYGWVLLLKEHVVLSTALHSISLYLLVFISY IR--LCSMQTQRSRLLETRIAGLISLLIALVEFALCIPTLLAHDILPQENN-SYLIKSTTLPTNFS
NGYPYGWVLFLKEHAVTSIALHAVSLYLVVEMAY IR --HCAIRTTNSRWLQTRLAGFTSLMIALVVFELCVPTLLAHEI YAQKRTLQYYTTVTENEHTSS
LESIALHAITLYLVVLMAEIR--FSAMRLSSSEWLRSERSRIAAGGIAVSVFVLCVPTLLAHENYSRRAISRQG-——-—————-~
G-YPYSWALFLKEHVVLSTALHAITLYLVVLMAEVR--YSAMRVATSGWLQPRRS I LAANGIAICVFVLCVPTLLAHEI TARRAVSTQGEVSKRYS I1GFS
G-YPYGWAMFLKEHVVLSTALHAITLYLVVLMAY IR--YRAMRVVSSEWLKSSRSMFTAIVIAICVFVLCIPTLLSHDIEARPPDSASGRQTALYSIGFS
EGYSYFWALFLKCHAMLS IALHAITLYLVVLMAEIR--ESAMKLTTSRWLDHTRALTSAIFIALFVFIMCYPTLLAHQIDETTRGVTMN-——————————
EGYAYKWTVFLHFHASYSTALHGESEYLVWFMAEIRCQVMKVKTGQS IWMLPHVALESASVI TETEFELSIPTYLAHEIVERTTT-——————=———————
QGYAYAWALFLQVHAVLSTALHALSEY LV TLMAFLR- - EMAMNAGQSKWMKPREAL TASLFV T TVFTECIPTFLAHEVKQNSAA- - —————————————

GGYSYGW LFLKLHVVLSIALHAISLYLVVEMAYIR L AMRT S WL TRVA L SLLIAL VFILCIPTLLAHDIL S

----ESDSSSISNKYSIGLSKMEYNNDCFLLKENLWLTG IMMKVIPCHLLEFLTY CLLVKLAKNKKK - --RVALLRERAKDRYYKDHTTCMELLMVSSFL
----ESYPSSJISNKYSIGLSKMFVSNDCFLLKENLWLTG IIMKVIPCELLECLTYCLLVKLAKNKKK - --RVALLRERAKDRVYKDRTTCMLLLMVSSFL
-—-—--1PDPNPYTNKYTIGLSKMFVSNDCFLLKENLWLTG IMMKV - - - ————————————- AK-NKKK---RMALLRDRAKEKSYNDRTTYMLLLMVSEFL
----1PDPNPYTNKYT IGLSKMEVSNDCFLLKENLWLTG IMMKY TPCMLLECLTYCLL 1 KLAKNKKK - --RMALLRDRAKEKSCNDRTTYMLLLMVSIFL
SEYNQEYYDSVDAKYSIGFSAMVEQNNCMLLKMNLWLTG IMEKAVPCFLLEWL TFALLVKLRANSKKRMLREGMKKDKRKDGSLRDRTTSMLLLMECVFL
------------------ D--MVEENSCLLLKGNLWLTG I FEKANPCYLLFWFT I ALIGRMKENKEK - - -RKKLELKSRD-DKGKRDVTTYMLY FMVAVFL
------------------ E--MVEENGCFLMKGNLWLTG I FEKATPCVLLFWFT I ALEGRMKENKEK - - -RKKLLKSRD-DKGKRDVTTYMLYFMVIVFL
--------- GMYYKYSVGFSTEVMMQNGCSLMKGNLWLTG I FEKATPCELLETFT I ALINRLRENNEK - ——-RKIIL | KEERAKKRGDFTTYMLLLMVITVFL
----- K---DG I 1KY 11 IARNYRANDCVAFKIY LWVTG I EIKAVPCFLLMFFTLGLLKKLRENQKKRNKLESRNRNSSKRQNTPDRTNKMLLLMVTIFL



B. xylophilus DMSR-6

Consensus

B. malayi DMSR-6

W. bancrofti DMSR-6
0. volvulus DMSR-6
0. ochengi DMSR-6

A. suum DMSR-6

A. caninum DMSR-6

N. brasiliensis DMSR-6
H. contortus DMSR-6
C. elegans DMSR-6

S. ratti DMSR-6

B. xylophilus DMSR-6

Consensus

B. malayi DMSR-6

W. bancrofti DMSR-6
0. volvulus DMSR-6
0. ochengi DMSR-6

A. suum DMSR-6

A. caninum DMSR-6

N. brasiliensis DMSR-6
H. contortus DMSR-6
C. elegans DMSR-6

S. ratti DMSR-6

B. xylophilus DMSR-6

Consensus

------------- YYNVGFSABENENGENLLKENLWETG I FEKAVPC F LEMCFTABLLRRERANDKK - - - -RQEEFHGESRRSNSDRVITYMELLMVFYFL

V. KYSIG S MFV N C LLKLNLWLTGIMLKAIPCILLL T ALL KLR NKKK RL LLR R KDK  DRTTYMLLLMVSVFL

CTELPQGINAIFNATYTAQFHFYVYLTNADNLDVLSL INCYVEFTVYFCXCSRYRRTFYSIIPYFGFY — - - - — oo

1
STELPQGVMAVINATYTKQFHLEVYLPEADVLDELSL INCYVGFTVEFCTCTRYRQTLLTLFPQQCGCVTRSQTPTHNSMLLQQGVPKRYYTPQIDEHLT
————————————————————————————————————————— VWFLVYVETSSRYRQTLLSIEPNMP - — -~ — - - oo
TTELPQGYMAVLNAEYTSQFHAYVYLSEADVLDELSLINCYVAFLVY 1CTCSRYRQTLLSHLPERPL I LSAATSHSTMK—— == - ==~ m oo
I TELPQG IMAVLNAIYTSQFHSYVYLSLADVLDLLSL INCYVAFLVY ICTCSRYRQTLLSHLPNMP— = - — - = m o oo
FTELPQG IMA I LNALFT TQFHQMVYLNEADVLDELSL INCYVAFLVYSFTSSRYRQTLFSELPLTK I SYSG I STRQGTLKSHQHPGAKTLVQRANSVEVA
ITELPQGICAILNALETQQFHE 1VYSNEADVLDLLSL INCEVAF 1 VY TSTCSRYRRLLLDVLKPL
VTELPQGLFAILNAMETYQFHRYVYVCFADELDELSLINCYVCFSVYTATSSTYRQTLLMEVP - — -~ — = = ——— o oo

TELPQGIMAILNAIYTAQFH YVYLTLADVLDLLSLINCYVGFTVY CTCSRYRQTLLSILP




19. DMSR-7 homologues

T. spiralis
T. muris

B. malayi

W. bancrofti
D. immitis

0. volvulus
0. ochengi

L. loa

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7

Consensus

T. spiralis
T. muris

B. malayi

W. bancrofti
D. immitis

0. volvulus
0. ochengi

L. loa

A. suum

A. caninum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7

-------------------- E 1 ELNVINQFHQ-QYQAVHGHECIVIECEFG IV TNEENCIVLTRRQMR - SASNMFLA | A 1 DNGLNV L YLVYVAHFEVVQ

—————— CSFSRSDLLTGNASAVFLDTLNQFHL -RYQHVHGHLCI GECLFG IVTNIVNFRVLTRSHMR - SASNMFLA AL 1 DMSLMVLYLVYIARFW I E

-~~-MLCVNDTPLFDL SDNATRLFLAALEAFQR-SYSPVHGEICIVICTFS IGTNLEHELVLTRPNVRCSAVNCYLTMVAICDNGTMESY

---MLCVNDTPLFDL SDNATRL FLAALEAFQR-TYSPVHGEICIVICTFS IGTNLEHFEVLTRPNVRCSAVNCVLTMVAICDNMGTMESY - 1Y I CHEVE

---MLEVNDTPLFDL SDNATLLFLATLEVEKR- S—SISI_C—T_F-C-FK
- 1YSPVO SGVNCIL

~--MECPNDTPLEDFSQNATRNENSTLSNERN L YAPEHGYIEC CEECVEGIETNLVHVVLSRPVIRNSAVNCYLTAVAECDNGTH\ EYLWYILHEVFIR
- --MECPNDTPLFDFTONATLNFENTL INFQS~L YAPFHGYVC1 GLCVFGILTNFVHVYVLTRPVHRNSAVNCYL TAVAICDIGTMATYLIY I SHEVYLR
- -MECPHDAQLFDPNSNSTQAFLRKLAHFQR-WYQPEHGYVCVL I CVFG 1 FTNFVHVAVLSRPNNRNSAVNCHLTAVAVCDIGTMASYLIY I 1 HFVERR
MARKLCPNBVSLESGNDTFTQLSLHYLDLEYN-FYAKPHGY I CLVICHFGEVTN-VHVAVLTRKNER FCDMGTHFTYL IYNLHYVLGF
SSQTCK I LHFIPSHFS -FYAPEHGYICVFECLFGF SSN- IHVIVLTRQSVIRGSAVNS CHFVLK-
~-MHCAN-DPALEDFDS LCLFGWINLIHC

- ~MECGPNEATLFNFENNSTROFIHSLVLFQKRAYAPIHGR 1CVFLCIFGVATNLEHCVVLTRPQURQSAVNSINTAVALCDLGTHBSYLIY IWHEVK-
C ND LFD

NAT FL L FQR YAPVHGFICIVICLFGIVTINLVHVLVLTRPNMR SAVNCILTAVALCDMGTMGSYLIYI HFVL

Q----CSHF I TYSWTWFLLLHAEFSVVLHT I SLWLAAL FALVRLEVERRTQDVSLEL TTRF I GKEFCYEANSVARLSIPHALTFTWWQETVPCKEH-——
ED--RCQQTMHTYGWTWFLLLHALVSVVLHT I SLWLAAL FSLVRLEVERRKQDVSLEL TTAF I TRUFNMYLARSVARLSIPHALTFRVWIPEVYLCKDS---
D---T--- I¥SYLWVRYLLCHMVIES I TLHTTSLWL I VAMAFIR P
D---TICVL INSYLWMRYLLCHMVESI TLHTTSLWL I VAMAFEROMTLRSA I LNSNWQKPOMAWRVCH L INFCVEELCIPTFLVYDVTEV--GDW
N---C8-MPI1¥SYLWMRYLLYHMVASIALHTTSLWL I VAMAFEROMTLRNTVLNSSWQKPKMAWKICTVIYETVFELCIPTELMYDVY

SCHEEES| TLHTTSLWL | VAMAFIIROMTLRNA | LNSNWORRQIAWKECEL 18- C E1-—GDW

QFLLWHVVLS I ALHTTSLWLAVAMAFIRRMTLKVARLNSEWQRPQF AWRVCMG EYTQAEWHP-PP
PK -L-C_F-SLYPEIVIQI-TP

Q---SECSPTETHGHNQELQWHVMESI TLHTTSLWLAVAMAEIRRVTLRVARLNSTIQRPQFAWKECKVIEICVTEMC TRNMFVHENAVYEGAVWER ST
Q---STWSPTETHGHMQFLQWHVMLS I TLHTTSLWLAVAMAFIRRMTLRVARLNSTWQRPQFAWKLCIAIY I VAVLCVPSLFVHENAVYEG I VWERPHP
N---NSCTPTRTHSWLQFLLWHVVLSK GIYMVVEVLCIPNMLVHEFARVEGNDWRR--G
SFSTKSCSNKNSYNIWN RKICEVIERFTEAS | IPTILVHNIVKLNKWYPKDEGK
HTTTEHSQWQRSRLATKESL 1 VEFVVMEFSLPTLLVHRIVEYEADVIRP -KP

FISMGVLGTVRLLSVPSLLVHELY

ELPHNRWTP-SA
LHEFESTLLHTATLWLAVL MAFERRMTLHRNTLYSKWQRVPEARRASESV I FFILF

QTH IiMYYLL LCIPSEAVHQVIIEYPHANWQP-SL
SSNTQTH 1 WM YYLLLHEFESIVLHTATLWLAVL MAFERRMTLHRNTLYSKWQRVAEARRASETV 1 F 1 ILELCIPSHAVHOVKYPHANWQR-SL




Consensus

T. spiralis
T. muris
B. malayi

W. bancrofti

N. b

H.

B.

M.

D. immitis
0. volvulus
0. ochengi
L. loa

A. suum

A. caninum
rasiliensis
contortus
C. elegans
S. ratti
xylophilus
G. pallida
M. hapla
incognita

DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7

Consensus

T. spiralis
T. muris
B. malayi

W. bancrofti

N. b
H

B.

M.

D. immitis
0. volvulus
0. ochengi
L. loa

A. suum

A. caninum
rasiliensis
. contortus
C. elegans
S. ratti
xylophilus
G. pallida
M. hapla
incognita

DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7
DMSR-7

S YTY WM FLL HMVLSI LHTTSLWLAVAMAFIRRMTLR  LNS WQRP LAWKLCI 1Yl VFILCIPTLLVHDIV GWP

----------- SENAS IRYTLMPS-QLANAGDCFELKTTFWENGFPEKIVPCVAILFVS I LSLVKFLSEAQAKKQREFGNNKRQQ-—————————=—————
——————————— LHNTTLRYTLMPS-QLANANHCFLLKMTFWENGFPYKEIPCVALF 1S 1L SLEKFLSEAQAKKRRTFGNNRRQ——————————=—————~—
HCSHSEP - - - -PNYTAKYYTFHYS -PSAMANGCRFEKWNLWMSGIFKVAV/PCILLEY FSSSLEL TLHQT TRKRKLIEKYNSTK -~ =~ - ===
QCSHGEP - - - -PNYTAKYYTFHLS -PSAMANGCRFFKWNLWMSG I IFKVWPCHLLLYFSSSLML TLHQT TKKRKLELKYNSTK -~ — - = - ===
HCAHHEP - - - - TNYTAKDYTFHIS -SSAMANGCRFFKWNLWMSGVAFKV IPCTLLFYFSSALELKLNRY TKKRKLLLKCNVMT - - = =~ == === ==

1

------------ FSSRLE I KLHRTTKKRKLLLKCRAT ~~———— =~ ===
HCAHDEP - - - -PNYTAKYYTFHES -SSAMENGCRFEKWNLWNSCIFKVIPCHLLECFSSSLML TLHRT TKKRMHLLKCNSTK——— - - == — - ——
DCEQYYP- -~ -ANYTAKEYTLHEP-ESATANGCRFFKL NLWMSGVLFKVIPCVLLFFLS I GLMMKLHNASRKRRALLKKNFDS -~~~ == === === -~
RCSQFYP- -~ -ANYSQPEYTFTVS-KEATANNCSEFKL NIV | GEVFKV - - — — — — ~ — =~ =~ e m e
QCAMHEPR- ---PNYTQLIYTFTQVSKEATANNCS EFKLNEWM | GEVFKV I PCHLLNMFFSVGLYNKRQAENNRRKE TNVSLNNLNS TDAGAMS -~ ————
HCALSYP- -~ -PNYTEPEYTFTQVSKAATANNCREFKLNIVM | GEVFKVIPCILLMYFSVGLYNKERQAEKHRRKL TNVSLNNVNSCDSSSMS - -~ -~ ——
KTCQKEA----SNYSEPVYTFMUS—-HAAT INNCRIEFKWNIVM | GREFKI I PCELLIFL SFGLYSKERDAEKHRRKLTSVPSN---~ASTDSKP-—————-
KCLNDYGG--NEN I SFQRYT I DFP-EFVEKDNCREFKGNLWESGEENKVIPSELLFFLSFSLMSKLK I AQEKRRKLEENGHKL SHDN-— - =~~~ ===~ ——
SCMEFYP- - -ANYTETIIYTLAVS - P TAMHNGCRWFKANLWETG TEFKVIPCELLE I L 1 SSLELKLKNAEQKRRLLLLNGGVGNDTN-—=——————————
QCSD 1P~ ---ANYSERLETV I IR-QSALANGCVEFK TNLWLTGEFFKVIPCVLLETLSCSLMQKLRMAERKQGDLLGNVRRNSAVPCGSSGG-———-—— S
LCPKV ISG1LSKNHSEPEET I 1IR-N 1 AMANGCWEFKANLWIETGINFKVIPCELLL 1 L SASLEQRLRQAEKKRCQLLLK@LGDSPNGRNSLDNLKQRQTN

C FP NYT IYT IS  AMANGCRLFK NLWMSGIIFKVIPCILLL SSSIM KL A KKRR LL N

--------- PVRY I SRSTTKELY THLSEFLITENPQAIVATLSEIEPAERYAKIYPKVGDELDLLALENCNANFILL CEMSSQERTTFASMFLPRRFQC-
--------- PTRY ISRSTTKLELVTVLSEFLITERPQAIVATHSGIYPSDRYAKIYPKLGDELDLLSLENSNANFILL CIMSSQFRTTFSMMFLPRKF---
------- IRRGVTKSDRTSALLLAIVLVFLIAEMPQG I IAIMNATYTTHVHIY IYFNLGD ILDLLSLLNSSITFVLYCLMSSRYRDTFWTVVLPKHFFRE
------- IR-GATKSDRTSALLLAIVLVFLIAEMPQG I IAIMNATYTTHVHVY IYFNLGDILDLLSLLNSSITFVLYCLMSSRYRDTFWTVVLPKHFF--
------- TKRSVIKSDRTSHLLLAIVLVFLIAEMPQGI IAIMNAVYTTHVHQHIYFNLGDILDLLSLLNSSITFVLYCLMS-SYRETFWTVALPKCVFFS
_______________________________ KEMPQG I IAIMNAVYTTHVHEY I YENFGDILDLLSLLNLSH IFILYCLMFSRYRKTFWTVMLPKYLSSE
_______________________________ KEMPQG I IAIMNAVYTTHVHEY I YENFGD ILDLLSLLNLSH IFILYC----RYRKTFWTVMLPKYLSS-
------- TRRDVIKSDRTSVLLLAIVLVFLIAEMPQGI IAIMNAIYTTHVHIY IYENLGDILDLLSLLNSSITFVLYCLMSSRYRDTFWTVVLPKHLFSE
------- TKKHTNVSDRTTAMLECVL IVFLITELPQGILAILNAIYTTHVHMY IYFHLGD I LDLLSLLNSSINFVLYCVMSSRYRNTFWTVVLPPHVYRY
------- AKKKSHKSDRTTAMLVV I LAVFLITELPQGVISILCAIFTADVHKYLYFHLGD I LDLLSLLNSSVNFVLYCLMSSRYRQTFWLVFLPAGAHPL
------- AKK-SHRSDRTTTMLVV ILAVFLITELPQGI ISILCAIFTTDVHKYLYFYLGD I LDLLSLLNSSVNFVLYCVMSSRYRQTFWLVFLPSG--AL
------- LKKKNGTSDRTTLMLVVILLVFLITEFPQGI ISILCAIFTTDVHRYLYFYIGDVLDLLSLVNSSVNFVLYCVMSSRYRQTFWEVINPSWACGL
-------- TMKRKYTDKTTPMLLAIL I VELMTEVPQGVVMINTATYTNDGFNVEEYKNLAD I LDLLSLENSSVNFIMYCVMSSRYRATFELQVVLNRKFQNI
---------- KR1TSDKTTVMLLAILAVFLFTEFPQG ILSILSAVYTNDVHNMIYEMLGDVLDLLSLYNSSYNFVLYCLMSSR-—-—---—-——-—--—-
PAALSGTSKLKK INSDRTTARLLAILTVFLETEEPQGLIAILNAIYTADVHREIYL TLGDELDLLSLVNSSCNFVLYCLMSSRYRQTFCSEENP 1 AGCKR
1GLKKFLKNNKRMNADRTTGELLAILCVFLETELPQG I IAILNAIYTADVHREIYL TLGDVLDLLSLINSSVNFVLYCLMSSRYRQTFCSLFLPI1QIC--
----------- RMHADRSSGLLLAILCVFLLTELPQGLIAILNAIYTADVHREIYLTLGDVLDLLSLINSSYNFVLYCLMSSRYRQTFCSLFLPIKIC—
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K SDRTT LLLAIL VFLITELPQGIIAILNAIYTTDVH YIYF LGDILDLLSLLNSSINFVLYCLMSSRYR TFWTVVLPK

FTRRKTSEMLSS——————— === —mmmcm EMHSTQKQ ENK = == = = = = e
Q--KKTSEMLSS-———————=—m e EMHFTQKQEKQTIPCNNNCETR I LK~ === = = = m oo
R-—KKTSEILLS—————=—m—mmmmmmme EMHSMQKGMKY TVASSSNY SG = — = = = = — = m - m o
V——KHTVASSSN-————— - =
FIRRKTSRMLPS—————————m—mmmce EMRFMQKQVKRTVSSSSNYEAK I LK~ === == = = m oo oo
FCIKTTSLEMISSMPAGTLKPQNRATK I L INNNTTRKNSRKSGCNHDNYRA I TEESDDY SMPLIFPEAHSDHL — = — = ===~ — oo
CVNKQTTTVSNFNFTT 1P IQRKNSNKVRSKEYAPLATEAEEQRDD - == = = = = = o o o
CINKQTATASNLNFTQIQLQRKNSNKVRNKEYAPLATEAEEHRDE ~ - = = = = = = o e
WTTRRGSPTELSQLQLNNSLRLG----RKQSYTPLATEPEPARNEYWRYEASVSDNQNSSREHQL — — = == === — = oo
1 INKNG I TTLFFTKEF IPSTSNGNQLLKMKSTSLQNN INEELNFLNKKKD I INNKNDKQSVS IKK 1GTSQYRGMKKLKNS I GEKNCFVYEDKNQD I TNVC
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VDHFQG-AYQRIHPYESSFVCSL G I VENEVNIVELTRSRMKECP TNV TARS ICDECVMTRYLME TQAENTGFHA- -
-—CNRVDFFSQSGYNRVHPYLSSFVCSLEMEFNEVNIVILTRTRVMKECPTNVLTARSICDFCVNTTYLMESL SQNTNFHQ-—
VIHPYBAVILCFAGT ILNVMTIAVLTRP-SMISPVNVLLCSVAICDVLVMASYLIFV

MGAIPLTDAEWL SDAVSTLHSAYAHLHPYMAVVLCLAGTVMNAVTVVVLTRP-SMLSPIN V-Y-SINF=
MGSVNFTGAEWLETAV TN INTAYAHIHPYVSVILCEAGTAMNIVTVEVLTRP -SMRSAVNSLLCAFALCDILVNMTSVLVFVTHFLEFAGYRC
-MSFDTCTSSSNVVFVENNF IQVWKYNLYLYSEYHSNVAEGECT 1G 1 EENEVTVAVLSRP - IMRNSENFILCFIAICD ITVMLSYAIENFHYYMTAGMRC
IGSHLLPNI TWLTDEGYNAFGQSYVEIHOYVATFLCHVGTEMNE TTVVVLTRP - SMESPVNVLLCAVAICDILVMTSYLVFEVHEHE T APARC
IGSLEVMPPSEWLFSGAASFQOSYGQVHPYLAAVLCY ~SMRSPVNVLLSAVAVCDIVVMS SRC
1GTLEMPPLEWLFTAVAAFQONYGQIHPYLAVGLCIAGT IMNFVTVLVLTRP-SMRSPVNVLLCAVACCDILVEVSYL IFVLHFLLASAYRC
1GTLEMPPLEGLFTAVAAFQONYGQIHPYLTVGLCIAGN IMNLVTVLVLTRP-SMRSPVNVLLCAVACCDILVEVSYL IFVLHFLLASADRC

IGSV.  NA WLF ALA F TYG IHPYIAVILCIAGTILNVVTVVVLTRP SMISPVNVLLCAVAICDILVM SYLIFV HFLI AA RC

STPTGMEYWAVFYL | HSNASVNEHAG

SSSSCMEYWANFVLFHSNASVVLHATS IWILT -VELASIRVYSVRRAL RRSLW-HCSPRSAARYSVA | FETALELDPTVESFGIEQRWATENATVANSTE
LHTDYSYPWTHFTL IHAHASVILHSTSIWLT-VLLAQIRVLT IRRSTLHPST- TII_AICS-F_KIRTSPELIPILVKFS
LHEDYSYPWTWFTL I HAHASVILHSTSIWLT -VLLAQIRVLT IRRSTL HPST- TW/T | RETVLLSEATCFIMSLFNEPNFLTFKIVRTSPELELPCLVKFS
LHEDYSYLWTHFTLIHAHASVILHSTSIWLT-VLLAQIRVLTIRRSTLH RETVLLSFATCEIMSLFNEPNELTEKIVRTSPELELPCLVKYS
LHEDYSYPWTFTL IHAHASVILHSTSIWLT-VLLAQIRVLT IRRSTLHPST _AIC-F_KIRTSF’ELIF’II-VKYS
LHEDYSYPWTHFTL I HAHASVILH ATCIIMSLFNEPNFLTFKVWRTSPELELPCLVKYS
LHEDYNYPWTHFTL IHAHASVILHSTSIWLT-VLLAQIRVLT IRRSTFHPST-TVT I _AI FIMSLFNEPNFLTEKIVKTSPELELPCLIKYS
DYNDYSEAWAVF TLFHAHASV I FHSTS IWLT -VSLAQIRVLTISRATSGPIT- TIT-AIFIIC-S_EIAEMAAST-S

DPE.DKKW'YF.FAH. GPSE- STGGNAE I TL

VILHATSIWLT--LLAQIRVYTIKRATAGPSE-ATSAR CHVALVNIPNFNTFEIVE 1 DAELEPCL- -

DPIDYN YV/AYFLYYHSOATVA FHATS LT VLLAQIRVFSIRRATSVACE -SVTNQVTCHAV TTFIVICLLNVPNYILTFE HIETPASLHLOGKANET

S 1 DMSYGI/ABFMFHANSS\IVHSTSLULT-VSLAQIRELTIRKATVGPTG-MFSERATVYLSIATFF TNFEVNEPNI LVE IFSTOS 1 QBFKPFGCLT
QITERFSIILAIVTLE INAAVNLPNFNTFEVL

QLODYSYGUGHFTM I HAHVSVICHATS IWLTVVSLAQIRVLT IRRATAGPTT -

EPSDESYAWALFMIFHAHASVIFHAAS IWMT-VSLAQIRVLT IRRATAGPSTPLIT

EPSDESUWAVFMMFHAHASVI FHAAS WML - VVMAQERVLT IRRATKGPTTPL ITERFTALWALL TTEVS LN-
EPSDESWGWAVFMMFHAHAS VI FHAAS IWML - VVMAQERVLT IRRATKGPTTPLETERFTALIALL TTHVMTIVNEPNFLTREEUFN IKNN
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TDYSY WAIFML HAHASVILHATSIWLT VLLAQIRVLTIRRAT PST VT RFTVLLSL T IIMSL NLPNFLTF 1V FL C

------------------------------------------------------------ ILEKVVPCLQSHL | GMLLYBEKQARFRRKRLSSGAENRS

MSSFY—————mmmmmmme -STFAQKNDREL LKFAFWCNGYSEKVVPCIFQSLL I GMLLHELRKARFRRKRMSSGANHRS
ENSSL-----
ENSSL-----YDKVDDDYTEQNS----- EYPVYMLVASQGNCEKLKLAFWSNG I LFKVVPCELLTES I 1VL LKV IADESRQRR-HLAQLMKR -

KNSSLLLS IDNSKLDDEYVQQNSDYSQYDDDNDDNEYPVYMEVASQGNCMKLKLAFWSNG I LFKVVPCELLTES I 1VLVKVIADESNQRR - TLAQLMKR-
KNSSLSLS IDNDKFDDDYSQQN---LEYVDDSDD-EYPWYMEVASQGNCMKLKLAFWSNG I LFKVVPCFLLTVS I 1VLVKVIADESNQRR - TLAQEMKR-
KNSSLSLS IDNDKFDDDYSQQN---LEYVDDSDD-EYPVYMEVASQGNCMKL -~ AFWSNG I LEKVVPCFLLTVS I 1VLVKVIADLSNQRR - TLAQLMKR-

----------------------------------------------------- VAFWENG I LFKVPFVALLTVS 1 IALLK I IKDVSVRRK - SLAQVMNKK
----------------------------------------------------- FWTNG-- ILEKVVPCTLLTAS | FALLK I IRDVSHRRK-SLAQVMNKK
-------------------------------------------- TSAT--QEEWAFWTNG I FFKVWPCTLLTVS 1 IALLK I IRDVSHRRK - SLAQVMNKK
S DDMEVYEVAPSDHEGL ENFAFWTNGVLFKVVPCELLTFS I VAL VST IRDVGKRRK-QLAQVNMNKK
ITNYDDKV I YNFP-———— SSENETIENIDK IESNIKYLAYSYVR-KNNCEMEKESYW | NGARYKIVPCYLLTES I VAL LKMIKDVKKRRL -KLAECTKR-
--------------------------------------------------- FQOMAFWSNGMIFKVVPCLLLTVS IVALLK I IADVSNKRK-NLAQVMKK-
------------------------------ QSSDPADMDY TWRAHDSDCMKLKLAFWSNGMEFKVAPCLLLTLS I WAL LRI 1 ADVAHKRR-NLAQVMRK-
----------------------------------- EP 1Y TVRAHESDCMNLKLAFWTNG I LFKVIPCILLTLS I AAL LR I ADVAHKRK-NLAQVMRK -
----------------------------------- EP 1Y TVRPHESDCMNLKLAFWTNGI LFKVIPCILLTFS I AALLR1 IADVAHKRK-NLAQVMRK-

E VY LA CM LKLAFWSNGILFKVVPCLLLTISIIALLKITADVS RRK LAQVMKK

LRDYDKSTPMLIAELAAFLIAEL PQGELLMGTABFKDFRTKY - - ~YEKSGPEMDELSEEN - — —— —— — =~ == — oo
LRDYDRSTPMLIVELAAFL IAELPQGLLLVGTAIFKDFRTK I - --YLKSGAFMDLLSLMNSAV TEVIY TSMSAAERREFFANE | PEFRTSSPYEPT-———
KVPKDHT TPMLVAVL SIFL I TELPQGVMNVLTGI FTGDTEHQ-KVYLPLGDFMDLLSLENSAVNFL 1'YC IMNKRFRVTFLQLFCGEFTNRKLSRVVEDYS
KVPKDHTTPMLVAVLSIFL I TELPQGVMNVLTG IFTGDTFHQ-KVYLPLGDFMDLLSLENSAVNFL IYC IMNKRFRV TFLQLFCGEF INRKLSRVVEDYS
KVPKDHTTPMLVAVL SIFL I TELPQGEMNVLTGIFTGDTFHQ-KVYLPLGDFMDLLSLENSAVNFL I'YC IMNKRFR I TELQLFCDECTNQKLS- 1AEDYS
KVPKDHTTPMLVAVL SIFL I TELPQGVMNVLTGI FTGDTFHQ-KVYLPLGDFMDLLSLENSAVNFL I'YC IMNKRFR I TELQLFCDECPNRKLSRIVEEYS
KVPKDHTTPMLVAVL SIFL I TELPQGVMNVLTGI FTGDTFHQ-KVYLPLGDFMDLLSLINSAVNFL I'YC IMNKRFR I TELQLFCDECPNRKLSRIVEDYS
KVPKDHTTPMLVAVLSIFL I TELPQGVMNVLTG IFTGDTFHQ-KVYLPLGDFMDLLSLENSAVNFL 1YC IMNKRFR I TFLQLFCDECANRKFSRVVEDYS
KMPKDHTTPMLVAVL SIFL IAELPQGVMSVLTGIYSRETFHQ-KIYLPLGNLMDLLSLENSAVNFL I'YCAMSRKFR IVFLQLF I KSLPSAFFR-—-————
RMPRDHTTPMLVAVLS1FLIAELPQGMLHVCNAIYSNETEYQ-KIYLPLGDL MDLLSLENSAVNFL I YCAMSRKFRTVFIQTFLACLPDPLYRKFLQDWP
RMPRDHTTPMLVAVLS1FLIAELPQGMLHVCNARYSNETEYQ-KV—— — - — - — oo~
RMPRDHTTPLVAVL S IFLVAEL PQGMLHVCNAIYSNETFYQ-KIYAPLGDL MDLLSLENSAVNFL I'YCAMSRKFRTVFNMQTFLSCLPDPLYRKFLKBWP
RMPRDHT TPMLVAVL S1FLFAEL PQGVLHVFNAIFTKETEYD-KEYIHLGDVMDVLSLLNSAVNFE 1 YCAMSRKFRAVEIQEFLTCLPQK I IRKYAMEAF
KIPKDHT TPMLACVL I IFLITELPQGELHELSGIYTHESFQD-Hlil I KPFGDFSDLLSL TNSATSFERIYCTMSRKFRAVEFAFECDWLPKP IKKHIRETDR
KVPKDHTTPMLVAVL SIFLIAELPQGVMLVMTGIFSSDTFKKTVYQPLGDFMDFLSLENSANGEF 1YVGMSRKFRSVEFQLEFSL IHCTPYR-—————-
KVPKDHTTPMLAAVL LIFLEAEL PQGLFLVLNGIFSAESFHK-RVYLPLGDL MDLLSLENSAVGFF IYVGMSRKFRTVFLQLLFS——-————————————
KVPKDHTTPMLAANLTIFLLAEL PQGLLLVLNGIFSSESFHK-RVYLPLGD! MDLLSLENSAVGFL I'YVGMSRKFRTVFLQEL FSEL-———————————-
KVPKDHTTPMLAANL T FLEAEL PQGELHVLNGIFSSESFHK-R-—-——————————- VNSAVGELIYVGMSRKFRTVELQELFSVL - ————————————
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Consensus

KVPKDHTTPMLVAVLSIFLIAELPQGVL VLTGIFS ETFHQ KVYLPLGDFMDLLSLINSAVNFLIYC MSRKFR VFLQLF F D

RMDYAYESPGQRN--RSTDVSRTEQL IPTSSQHQPSATSVFTSLSVTREEPLONYRKETGNLL TVEGNHCRRMT IVTGQAT INDNLRCY I IMYTST ISHV
RMDYAYESPGERN--RSTDVSRTEQLMPTSSQHQPSATSVFTSLSVTREEPLONYRKETGNLL TVEGNHCRRMAIVAGQEESKE-——————————————-
RVEYAYESQRQHN--RSIDISRTEQLM-LTSQHRPSAASVFTNSSSTRDEPLKNQKKETGNLL TVDGNQYRRMT ILAKQ---=——————=——————————
RVEYAYESSRQPN--RSADISRTEQLM-LTSQHRPSSVSVFTNLSSTREEQLKNQRKETGNLL TVEDNHYRRMT ILAKQ-—--—————————————————
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21. EGL-6 homologues

A. suum EGL-6

C. elegans EGL-6

A. caninum EGL-6

B. xylophilus EGL-6

Consensus

A. suum EGL-6

C. elegans EGL-6

A. caninum EGL-6

B. xylophilus EGL-6

Consensus

A. suum EGL-6

C. elegans EGL-6

A. caninum EGL-6

B. xylophilus EGL-6

Consensus

A. suum EGL-6

C. elegans EGL-6

A. caninum EGL-6

B. xylophilus EGL-6

Consensus
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22. FRPR-3 homologues

A. suum

A. caninum

N. brasiliensis
H. contortus

C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

Consensus

A. suum

A. caninum

N. brasiliensis
H. contortus

C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

Consensus

A. suum

A. caninum

N. brasiliensis
H. contortus

C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

Consensus
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FRPR-3
FRPR-3
FRPR-3
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FRPR-3
FRPR-3
FRPR-3
FRPR-3

FRPR-3
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FRPR-3
FRPR-3
FRPR-3
FRPR-3
FRPR-3
FRPR-3
FRPR-3
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MELLESRYLVNYMVLNMCFGE 1| ETNFESFYIYIRKTFRKKS INVLLAALSMSDLC
LSEICFVMCH 1 GV TNEFSH | IYTSVNFRKRSINILL TGMSASDLY
MEGENS I INLTTIGVEDDVGTSE I IVWGG I SLTESKCSLQEEDGLEFFSSESLFFSCHNVCMCEAGANMNTVSLE IFTRPSFRKRS INVLLSGLSASDLY
---------------- MPPNASSPEAAEET--FLPSDHHVLLPSDQLEWALSL FFSELMASECYVGAVMNSISLE I YSRPAFRKRS INVLLCGLSASDLA
---------------- MNSENTNN I TGEQ-----QQF IVDNS I PKDLLPSLSMUFAVEMAFLCVAGTVTNTLSL I IFAKASSRRRS INVLLCGLSASDLC
---------------- MNSDNSKN I TEEQKSNEQQFDS I PLLDNQDFLPSLSLYFAVEMAFLCYAGTVTNTLSL 1 IEAKASSRRRSINVLLCGLSASDLS

L LSV SVLM LCV G V NTLSLYIYTR SFRKRSINVLL GLSASDL

MFQSMSVWLLVS I TVDRYLAMCHPL XVGSYCTRSRALMTVLL 1VVFSVAYNFVRFWEFQI
PTITAMIMVYLYPVTIMFQSVSVWLLVSI TIDRYLAVCHPFMVNTYCTRNRAL.TVG-FS.YNLlR IWEYTI
I TIMAGCMSVWMLVS I TVDRYLAVCHPFMVRVYCT INRA NFVRFWEFD I
NLVYAYPVTIMAQTMSVWMLVS TVDRYLAVCHPFLVRIYCTTTRALLTTA.I FVFSVGYNFVRFWEYTI

VCVLAIPVFASTQLQOVIP

VCLLAVPVF I GTELPTEFPKIELPPKLAYCEVYLYP

LCILAIPVFCFSQLQQENPGESF--TMLAQ
LCVLALPVFSMSPLEYFMPGLP--PALTGHLLVFCYPVTLMAQTMSVWMLVG I TVDREIAVCYPFSVRIYCTVRRAQLTIGAILIFSVGYNL IRFWEYRI

LCILALPVFSLAQLQQFIP PSLANHLLVFCYPLCLMAQTMSVWMLVG I TIDRWLAVCYPFSIRIHCTVKRARL IVLGTFLFSLFYNL VRFWEYR
LCILALPVFSLAQLQHLIPGLP-—PSLANHLLVFCYPLCLMAQTMSVWMLVG I TIDRWLAVCYPFSIRIHCTVKRARL IVLSTFLFSLFYNLVRFWEYRI

LCILAIPVFS TQLQ LIP L

P L AHLLVF YPVTLMAQSMSVWMLVSITVDRYLAVCHPF VRIYCT RA LTVLLIVIFSVAYNFVRFWEY 1|

DDSGG--TSSNEESIVPLLRGDPLEMLLYQNTATLITQFFLPLEVLCFLNEHV -~ ~ART I LEAGVQRR----- ELVASER--REYRTAKMMLYVVIV--F
LDSHIVQPLLRDSPLFELWYQNIATLLSQFVLPLEVL CYLNLQV---ART I LMAAEQRR--
VESQS--EESLEAIVQPLLRDNQLFMLWYQNIATLLSQFVLPLEVL CVLNLQV---ART I L 1AAEQRR--
P ESLEAIVQPLLRDSALFMLWYQN IATLLSQFVLPLLVL CELNLQVSQVART I LMATEQRR----- ELVASEK--REHNTAKMMIFVVIITVF
NFDVAPENRTEEDEVVPKLRANPHEELWYQNVATLVSQFAFPLTVLCVLNEQV---ART I IEASEQRR----- ELVASVK--REHSTAKMMINVVVEV--F
AEP-S--EETGGFAFKKLLRADPEFMLYYQNIAYRESQYELPL FVLCELNLEV---AKT I LKATEQRR- - - - ~ELVSSVK--TEHQTAKMMIFVVLV -~ F
SDDPN---MPEEMEINVGLLRENQEYMVLYQNIAMLLTQFVLPLMVL CLNLQV---AKT I LEAGETRR----- ELVASEK--REHSTAKMMEFVVEV--F
NPSDVP--—--- SEPVVGLLREDYLYMLLYQNAATMLSQFELPL CVL CALNFQV---ASAI LAAVEQRREMWAEEL SAREQ- -REHK TAKMMENVVEY - F
[IVGLLRDDYLFMLLYQNEATTLSQFELPLCVLCPLNEQV---ARS I LAARERRKNMLWTEL SSVEASSREQSTANEFCENFLY--F
[VGLLRDDYLEMLLYQNEATTLSQFELPLCVLCPLNLQV---ARS 1 LAARERRKNMLWTEL SSVEASSREQSTAAMMEVVVLY -~ F

SLE IVVPLLRDD LFMLLYQNIATLLSQFLLPLLVLCVLNLQV  ARTIL A EQRR ELVASEK REH TAKMMIFWIV F




A. suum FRPR-3
A. caninum FRPR-3

N. brasiliensis FRPR-3

H.

B.

M.

contortus FRPR-3
C. elegans FRPR-3
S. ratti FRPR-3
xylophilus FRPR-3
G. pallida FRPR-3
M. hapla FRPR-3
incognita FRPR-3

Consensus

A. suum FRPR-3
A. caninum FRPR-3

N. brasiliensis FRPR-3

H.

B.

M.

contortus FRPR-3
C. elegans FRPR-3
S. ratti FRPR-3
xylophilus FRPR-3
G. pallida FRPR-3
M. hapla FRPR-3
incognita FRPR-3

Consensus
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VFCYFLSLCLNVLEMFMPRLFRSPTGELLNDVNNELVEINSASSALFYPSMNKD=~CALE === === mm e e e e e
VFCYFLSLCLNVLEMF 1PRLFRSSTGELLNDINNELVEINSASSALFYARESSR—YRAHL ISELRNFKFLDCLLPPPKVSSFGGAETPSCVFSGIGLRQ

LFCYTLSFILNVLEIL DLFR PIGYLLNDINNILVVVNSSSSFVFYVKYSTR YR QLRTL 1 W AA F

QNSYNINRQKMSSTFLTVASCNNNNNDYGGGGYTKQQQQKRLRANSANPCPL



14. FRPR-18 homologues

T. spiralis
T. muris

A. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18

Consensus

T. spiralis
T. muris

A_. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18

Consensus

T. spiralis
T. muris

A. suum

N. brasiliensis
H. contortus
C. elegans

S. ratti

B. xylophilus
G. pallida

M. hapla

M. incognita

FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18
FRPR-18

---------------------------------------------- MDJLL 1 BLAAADNALLLSGTPVYSY 1 ALY TNR-PSEQLMKVMNHETVTEYPESH
-------------- CSVLME 1 VAYVGL 1GNTHF 1QEFWQSSS-PTSMDI LLTGLAAADSALLLSGTPVESV I ALYTYS-PSVQLMKAMNYLTVTLYPESM
SLRLVENVMDSQHLMASA I LLIVCIGVL GNLVSL FMFSRPHMRTASVNVLLSALSAVDL GLLYL STPVFVVPGLDPIQED I SAQYKN YAYMLKEVYPVNL
———————— MDSQQWMACA I LSEVIVGCEGNSLSL BEFSRPHMRCFSYSER - ——————————----SSQQ VTYEAYVLKWYYPYNL
-------- MDSQQWMACA I LSEVIFIGCFGNSLS| EEFSRPHMRCSSYNVILL CALSFIDL SELELSIPTEVATNEDLI- - - - -SAVTYEAYVLKWYPVYNL
-------- MESQQLMACA I LVVIVG I FGNSLSFILFSRPHMRSSSVNVLLCALSFFDFSLLTLS IPEFVIPNLDLWANDL -SLSTYMAYILKLEYPENL
LVYTRYAT---SINILLTALSVED I CLLILATPVFVLPFNH I EY-FSF 1EDTEQAYVLQYYPLNC
S

LA AL IVIIGCFGN LS LLF R S

SUNILLTALS ID GLLL AIPVFVLP L W

FLAYVLKFLYPVNL

MAHCASVIITMVSISVERYIAVCHPL AARSLCSARRSY-AVEICVIITTTSVILYNFCRFWEYRD DHNRVMPLLRSNEL YNQVEVHWIYFFTVE
MAHCASVMTMYSVSIERYIAVCHPLATRSLCSPRKSV-TCLYVIAYLSVAYNFCRFWEYKEN HRNDVMPFLRSNEL YVQVEVHWMYFFTVF
[IMQTCSIY I MEE I TVERWTAVCRPLQVRVICSVRKSR - 1 ALEVVENCAIL YNIEVRFEEY TIEVTPEGD- - TVARNLRDPDLYPY YMIGYETASYLTHF
[IMQTCSVYTMVMITFERWTAVCRPLQVRVIWCTPKKSR- 1 AVGC I FYSAVL YNFARFEEYRE IHTPDG---A I YERWLRDPANYRGY YRGY Y TVLYMVTHF
TMQTCSVYTMVMITFERWTAVCRPL HYSTWYAPRLSNNHDIVEBESCFLYLFTRFVYKLYYKPTV I - - -VTESGKMYK I TWRGY YIGYYTRLYMVTHF
MMQTCSVY I MVMI TEERWMAVCRPLQVRVWCTPRKSR-NAREV IIVSAFL YNFYRFEEYRFVVTESG- - ~ALYEKWLRDPGKERWY YVGYYTHLYIVTHF
HTTEKR I LRDTVLYPNYMVYYYTLLYLETHF
MFQTCSIY I MVEI TEERWTAVCKPLQVR I WCTARTSR -MALEC I EVFATAYNVIRFWEYQ - - -VETEKGLDY TRNLRD I NRHPHYMIFYYTGLYLLTHF
MFQTWSEYTEVL I TAERWEANCRPLHVRSL CTPRTAK-WSLLFTALFSALYNEIVRFWEYSERSVWAPDGSLFEERNLRDP TEHPFY VWY YSMLELVTHF
FQTCSIYTIVLITAERWLANCRPLHVRSLCTPRTAK-RSLLCHFGFSIAYNIVRFWEY TL- - 1 ESSDGSLSEQRNLRNPNEHPWYMLGYYSLLFLLSHF
[IFQTCSIYTRVLITAERYLANCRPLHVRSLCTPRTAK-RSLFFIEGFSIAYNIVRFWEY TL - - 1 ESSDGSLSEQRNLRNPNDHPWYMLGYYSLLFLLSHF

F R LRDP HP YMIGYYTLLYLLTHF

ISQTCSVYVMVFITEERWTANAKPLHVRFWCT TRSAK-M I LTGVINSASIYNEPRFFEYEED

1 QTCSVYTMVLITIERWLAVCRPL VRSWCTPR SK ALL 1LV AILYNIVRFWEY L

GEPLFTEASYNCCIVHTIFRARRERATHSRSQLRQHRLAVNVIEVEV VA FFYSNTLAFYENALEAAG-FFDNMKDDKYIFYCEMDYNNELVEFNSS INLYE
GEPLLTLASYNCCIVNTIFRARRLRSTMSRSQLRQHRLAVNMVVLVLVFFESNALAFVLNALEAAG-FFDNVMYDRYFYCLTDVNNLLEFNSS INLFI|
LEPFG 11 1 VMNGHYCCSMI TERRARLALTRQQQREY STTFMLMNMVTVMFAECNTL PFELNEVECALPDFESNPETMY FAYQLNDESNLLVWENSATTENN

LVPET IMAVENGSVEVAMWRGRRMRQMMTRQQQREQSTTVMLLVVTIVFAVCNTL PFLLNVVESYFPDEFVDPRTTHEAY TLNDLSNLLVVLNSATTELY
LEPFT IMAVENGSVEVTMWKGROMRQMLTRQQQREQSTTVMLLVAITELFAVCNTL PFELNVVESVFPDTEVDPRT THEAY TNDLSNLLVWLNSATTELY

LVPFSVMAFANGHVIVAMCKLSK TRQMLTRQQQREQSTTVMLLIVTFVFAICNTLPFLLNVSESIFPTLFQDESTRGLAYWLNDLSNLLVVLNSGTTEL]
CIEPFAAT I FFNMHVIFL IEKQKKERLNLTSQQRKE I KTTVMLEIVTVMFATCNVL TFEMNLWENINPTLESDPKTLSMAYMFNDLANFLVELNSASTEL]

1 IMNGHVCKQIEQLRRARLMLTRQQQREQSTTEMLLVVTEVFAVCNTLPFLLNLAECEKRDLFEAESTAWEIAYQLNDLSNLLVVLNSSTTWIYV
VTLAFALCNALPFLLNLAECEKRDLFEAERTAQMAYLLNDLANFLVILNSSTTWIF
LEPFGT I SENGLEAHRIEHLRS[IREQLTNKQL TEHNTTAMLLEVTLESFAECNVLPFLLNLAECVQSDLF INERTASTAR I LNDLANFLVVLNSSTTWIY
LEPEGTH ISENGLEAHRIENLRSIREQLTNKQLREHNTTAMLLLVTESFALCNVLPFLLNLAECVQSDLEVNESTAATAR I LNDLANFLVVLNSSTTWIY




N. b

H.

B.

M.

N. b

H.

B.

M.

Consensus LLPF
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T. spiralis FRPR-18
T. muris FRPR-18

A. suum FRPR-18
rasiliensis FRPR-18
contortus FRPR-18
C. elegans FRPR-18
S. ratti FRPR-18
xylophilus FRPR-18
G. pallida FRPR-18
M. hapla FRPR-18
incognita FRPR-18

Consensus

T. spiralis FRPR-18
T. muris FRPR-18

A. suum FRPR-18
rasiliensis FRPR-18
contortus FRPR-18
C. elegans FRPR-18
S. ratti FRPR-18
xylophilus FRPR-18
G. pallida FRPR-18
M. hapla FRPR-18
incognita FRPR-18

Consensus
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