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Table S1. Protein sequences collected for analysis and naming key. 

Organism Search Method Sequence Name-NCBI Sequence name-Uniprot Name (Research) Protein Sequence 

Trichuris trichiura 

NCBI BLAST-Gal-9 
and Gal-3 

CDW59317.1 galectin 
[Trichuris trichiura] A0A077ZG03 TTGO3 

MLTTAEDLHKEWMKKLPYWAKLENPIQPGQSLIVKGLVCGDRFDINFTAGPNIP
DHDNVVLHLSCRQNEKAIVLNSYEGGEWKKEVRFKTPFKVGEPFDVRIRAHDDR
YEIFADHKHLGDFKHRLALTATTHVNIQGQCEVNAVLWEGNYYSVPYKTSITGF
APGRRLFVSGIAVDSPKRFAVNFFSKDDIALHFNVRFDEKKVVRNTLKGGAWGK
EDRVGGFPFEKKKNFDLLFVCEEDTIQIYINDDHFCHYAHHIPPKQIDAVEIEGDIE
LQLIHIE 

CDW52167.1 galactoside 
binding lectin family protein 

[Trichuris trichiura] 
A0A077YVV9 TTVV9 

MSIAVESLTRSLASDTSGCLTAMVLDAENRIYAPKLPLISIIPNGMTAGKSILVKGL
ITGKHRNNFAINLCCGLLTDGLHRDNIALHVNPRFDSEHKLVLNSLIDDTWGPEE
RHKNPLRKGQAFMIRITALPDSFKIAFNHDVTIEYLHRVPLSDIKTIQVEGCVIVDA
VEYFAAPPTALPFSLSVNYKEALPVLRFTMWVLKSPYRIEMDFLAGDDIAFHSSV
RFDEQTIVRNVQRRGKWEAEERLLDIFPFQPSCTYELEIHCLPEHFVVRVGGSHCY
NFNHRLRPELIDRFNLKGNARLLKFCLE 

CDW55930.1 Gal-bind lectin 
domain containing protein 

[Trichuris trichiura] 
A0A077ZBA2 TTBA2 

MENVFVKKLDSCDNGLIIRIAGEVPEDARWFAINLQNGTVMHPRSDIVLHISPRFD
GAFFRVVRNSLVNERWGNEETAGHFPFKLGEQFEVLILVEHEGYKIAVNGEHYA
EYRHRLPFATVNAIVIDGDVTLYAVETQAVLKTVPSAPVEDHYADSSTTATAHPG
LPGSVPPAAPPPYPVPSFTPPYPIPHGYPVPQARWACGLGNQAPVPPYPPYPVSIPR
TNENPQFEADSASPMPIPENSPIPRKRLSLFKAAGIGAAAGLGAYALGQLTYPGIA
NFGEHILEARGAHQCDEEHTKWGSSDSDSSEED 

CDW53214.1 32 kDa beta 
galactoside binding lectin 

[Trichuris trichiura] 
A0A077YZM7 TTZM7 

MSVPYLSRLEGSCIQPGQSLHIRGVLLGEKFELNMMTGSKDNDDMPFHMSFRRK
DKTCVMNSMSNGQWGKEERKKISLKENEPFDLRIRAHDSKFEVFLNQKELCEYD
YRQPLTSISFIRINGDVELNHVSWGGKYYPVPYEAGIPDGFSPGKRLYVSGVPEKK
AKRFAVNILTSSGDIALHFNVRFDEKVRCRAVVLFNTIVRNSQFGGTWQNEEREG
KLTLEKDHAFDLMFVNEVHSFQVFINGIHWCAYAHRTDPNSLKGLRIEGDVELQ
GVHVK 

CDW53139.1 galectin 9B 
[Trichuris trichiura] A0A077YZH6 TTZH6 

MQARLAVISAENFTTGSVVLVSGEMAEDVKSLIINLVSKANKQILFHFNPRFLKK
KVYRNAKLNNTWGKEEFDGDFPFSTASNFTIMIVCQTEGFRVFVDQAPKFFFAHR
ETAEFIDTVYVEGNSSDIVINDVGVY 

Uniprot keyword 
search 

 A0A077Z3S5 TT3S5 

MLSLRPSLASVLTFPTSLSTTTVMIFSLWKTSRLWKFIFLFCLCYFLEAITFTYLISA
VQSMERQFQIPSHLSGTLVASSDIGYIPTVIILAHFGSRGNRPRWIGFGCLLISLACL
LISLSGLTIPPADFGSGSNSLNASALESTIPKPLMLYSEIDTPSKLTSHMYLGCAFSR
WLIENDLSPPSWAKVDEDWYQNSCQSSNRSTALRFINNSSFWDDLASQLEHNVG
YGTFAKVLVEKVNAAQNYPYEDELRTENFASLLKQSKRPQALCSRLINHFRALIK
SSQCATKETNRLAFSIVLMGMIAIGVGHSMPWSLGMPLIDDSVKKSKMPYFVGG
VFFIRILGPMLGFLLGSVCNRLYYNLKADIEVEPTDVTWIGAWWLGFLFIAVALFI
PSLMLFFFPHVELSSLENKPEQSSATVAVQQKNSVAVKAVGDRKLTVCNSIAAEL
KILFESLWLLIRLPVYTLCMIGRMIDVLAFKGFFVFHSKYLETHYGLPQYQANAA
MGLAGTVGFALGNIAGGVILRKLKLEGRKVVLYILVCGIFSVSATFVKLALKCSS
TLNQLGKMGRENGFNFTTSCNGDCHCDNSMLLPVCSSSGTLYFSPCHAGCRSSQ
RVDSLTNFTDCFCMDNGTIASRDFCRDDCDQPFVSYMLLWAATGLVAGTAMVP
GLLIVLRYFSLHGGLRTIALLLDIGVWYFAKDLKIVADSDVKKAKDPPPTNDSSSD
PATFRKNLTNLGHLQEFSVDLLLTTNAQTFSINLFVKNDIVWHLRAYYIQRVWV
MDSLLKHRWQYQKEIAMKSSIPTRRPNLSLIIQQGIVIPLPWEASFAPLISVQVVEI
VLAIQPDPVTSVINLHVGGDIAWHFRAYYALKGWVMNSNVDGVWQAERRMPM
KLCVVPGKRINVRIVIGPSKVQATYDNQTINDIRDLVGLPISHVTVTHDVILYKIRI
YNMGRDMSLLPKISSLWKFLIAFCLCFFLETMTSTYLISCVQSIERQFQITSKLSGIL
ISSGDAGYMFTVVLLAYFGSKGNRPRWIGSGFLFTSVACFFIALPSLLFRPNQSHQ
LAFSNDTFDNLKLPSELITYGEVDSVRKLLAHPHIGCSIRNWMLRDGVQIPKRWH
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PFDQSVHLCVDDENMLTFDIPEPLRKMLLFYFSQTTTYEIFARHLVDAFNSIYAQP
QNQVTWQHYHKEKLHNLSRLPSYCSHLVNRVRLFADDQHCEMRRTNEIAFVLV
FIGMILIGIGHSVPWTLGVPLIDDCVKKNNAPAYFSGVFFIKILGPMVGFFLGGLCN
HLYYNLSSDPAISYTDVNWIGAWWLGFLLIFFLLPAPAMMLFFLPRFDRVVKPSQ
LGGKQPQVHPDPTNNVGDFQHDESKHHSPLVLELRRFVFALVLLFKSPVYMLSL
VGRLFEFLSYKGFSVFQTKYLESNFDLPVRVSTFYLGIFDVVVFAMGTLLGSFLIR
KFRLQGRKAAAFVAACTGVCAVASVLQIFLSCNFAKKSLAAAAHSLHTIDALTF
NNSCSSHCECDPHLLFPVCSSSGKAYFSPCQAGCQQFSPANLPKNFTDCFCVDSGS
YVSQENCSNDCRIPIIIYFALISISGFASGISMLPSVFITLRSVPIHLKSVALGFSGFLL
SLLSTLPSPIMYGHVIDSTCLLWKKSCGKHGSCSLYDVDALRTKHISLHASLRLLS
FLFDLMVIRWAKGLKFLEEPSFEEREPPEEMTTLPAPAVQPKKKRCESLRVASRT
ARRTFRKVSETSMTPIPLLLIIGCMLCWHESKSIPIIITPGIQHLFRKYPYWPQTRDIP
GYDPYFTPYSNWGVLKGFQPNDPKHYEFMQPVGLPRFVSVILNGIRLGNNGHMK 

 A0A077YWX2 TTWX2 

MGYYLLQLKKEQFISIQLGGFCNPQTNHSKKSHTMSNLYRACDVLFVIANCHNQ
FVFRYSLKTRNVFSPHERQSVAEENLVKRPPLKITLPLGTTEWSTELEELAAKLAV
ECIDEPYESQDGAAAIYVAKDKQGVKEVIAQLSEMAKKYNYDNNQCEQDDSAV
CENYKQAIRLVGRRKIRLQNGNMQNSSELRGHSAHLRIREEDKVRLLEIFSKQAG
QPYATGSQCTFCSATANCKDKLCCGEANPLTTNSSCGEKPTNLIPLYRLVHYNRN
DTVLTTSTKTRDQLMKKVYEDKGIFGYIAENNNTTDCHYLTPLTALKRPTVDYY
VYVAADEFKTVYESNGWDVVGELGYVVPSEGHCSASLKAYQFQRSTLNQFYYT
VDSMQAAEMLKKKAKQDAAHNGEQPRTLPISGRSNSHSMSGGLLPFKIPFKHTG
PSQNVVLELSLKAGASKIIIDLNSDCTVVWRLEGNFRTKLLFIDLNLWEKAPLHAR
TEGKLDNGVWKKQAQMGTNDAPIDGKQMNITAVLDDDLVQFYINGHKVSPKYS
LPKSEVKVITAGGNVESYEISIQSPSSKIDEDELVQKSITTDNIETDTEEMPPRTIDE
LWTFSSLINGQWTNRVNFRYRIPLTSGKEFLLNTTVQNGLAQMSLNGEKISPQYK
LPGKIVKNVTVTGDVKKCTVNVVHMKRIIKLHEYDPETVEEPATVPTTEQAWNE
QEKYKGPAKSSVMLRSIQATVKLVKRPRYFYMRVKMENDKEWKLEAHLDDKE
WTFSQLINQEWKQRLPFAYELPKRYYNNVTLTVLAQDKMAQVLVNGKAISPKY
QIPGLRVKNVTVAGDIASAVVRVAHVKRVARPTYVIQGQGETDTDDAKQQPQEE
TRKRVDLRRLQEKEWTSKTLTNRVWEQQEDSFKSKLPLDDERTFNLLAKVKDR
KMQLWLNGRKLPLTYTLPAERAKKIIIGGEVEAFIVNALHERIPPTPSELVSVDPK
KKRRTDPFVRTTIQKGLLTEKEGADRPPEFSLLPRTEGTQILPKTATTNVALKKNA
QNFRVDVKMGPSATLRLDAPLRRPWTLSRIVDGNEEKITQFKPNLRMTDLKNIPL
TFTIENGFVQLSVNGRNISKKFPLPGNQMETIEVSGDVDNYSVDTEYPEKKQVPSS
EKGKDIEDKDTEKNKDDADASKQLSRPFKEGPLHHIRATVQLQPDASEFYMIIHM
DNNIAWKINVNLKTKEWTPSTLINNVWEQQEDTFKSTLRLNDKRTFNLLAKVKN
RKMQLWLNGKKLSPIYTLPGERAKKIVINGDVQAYNIDAFHKRTLPKPTGADSV
DPQKKRKVDPLVRTTIKSETLTDKENPERPAEFSPWSSNEGSQVLPRTATTNVAL
KKNARNFRVDVKMGPRATLRLHAPLRRPWTLSRIIDGNEEKITQFKPNLRVTDLK
NIPLTFTMDNGFAQLSVNGTNISKKFPLPGNRVEKVDVNGDVDSYSVDMEYPEA
EQPVISEEETEGLRFPDENEIEDTNTKTSEKNEDDVKPLSYPPKRGPLRLIHATVQ
MQPDPSKFYMIVRMDNNTAWRINTNMKTQRWTPETLVNNVWVQQKISFKSPLP
LNDKRAFNLLAKVTDREVELWVNKRKISPKYTLPGTRAEKVVIGGDVEAFVVNT
LHDRTLPTPIEAGSADPKKKRRKDPYVRRTIRSGPLEDDGDLGRYPEFSPWSNSGE
TRMLPKTATANIALKKNPKGFRVDLNMGRGATLRLEAPLKRPWKLSQIVDGNEE
KSTEFKPNLQVIDLNNIPLTFTIDSGFVQLSVNGRNIGKKFPLPGNRLETIGVSGDV
DSYSIDTEYPKADERVTSEKDTEHWRLPEKEIDIENTDTEITEDDEDAVKEWKPST
VIDNVWEQQDSFQSKPYIGSEKTFNFVANVKDGTVQYLPQLNTKRAVELPKKTT
VNVALRKNAQNFRVDVKMGPRATLRLDASLRRPWKLSQIIDGNGEKVTQFKPN
VRVTNLRKIRLTFTMDNGVVQLSVKGRNISKKFPLPGNHVEAIEVTGDVYGYSV
DTDLPVSDQTGPSETNVKSDAENGELLETRKVVRTTNDGADGENEGDAKGHPPK
MSPKYESALRKIITKIKLKPDTKSFVLRMQQESGKAWQLDVDLPTQIWRVSSLSG
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GTWKKHPSFKNYVPLAAGQEFDLTGNIINGLIQFDKKKRPYTLADAELTLRPNGR
HIYIRIPMEKNTEWMITADAKTNEWTCSSMINGERLREVSYQSNHPLQYGKKFPL
LIFVKAGVGQVGPDMEKAYTDKYALPGRSVKGIMITGDVDVHYLSAVNYPRDS
MDSVVLPSWKPTIHTEDIVTEIKDHWEESNDYKNALAKRIQYITEAMPDSPSAGM
IFMTMKVNPNAKKFHIVAEMDEKKIGWILDAQLPELHWVLRTVIDGKFKTVGNY
TSKTPMRQDGKILLLTQIHNGHLKFIIDTVAVPLKCKLPATIVRNVIALGDVESFEP
TIVYWKNSKSPQRYDDGSFGQTKIRPEELIINAGSPSSAIGRAKLTEILEVSKAPPK
KGQQEKLRDMQSIHATVRLEPNAESFAVHIKLDDETEWKAVVNVLTLRWTISSF
VNGRWIESLAFKSRQPLIQGATFKLIIIIDIYTAQILINGQVISPKCPLLGESAKQVTI
SGDVDVRAIRTVYWNILTGPEDPLQAFGQQQKSPRSVIEKVYGEIMREKQEYFYS
KPRGILNSRRPEELKWLINIPMKLLPWADKFGVSIKMDLHVLWQLVANVKTNEW
ILSSYINGTEKNKVSFKNPVPLTTGKLFRLTISIGSGESEVMLNNKKVSPVYAVPG
RSLGRVVVTGDVIAQEIRSTQLRREPLITTKGDYLYGYVLKWETLKKIYDTPVDD
KKRKRSLKVEGEYVDITESKILLFTRVLLKKTRKAFTVDFIMKVSVTNPLGTTSM
EASIQGIKNTIDKVSQVLLNVAEYRLPYSVSLRDINGVQYLYLRLKFKPGAKAISL
KLFSGHKVIYNDQVQTTNKLRSKAHVDRAVIDGDVILYKMVAGTEKSIMDHVPK
KERKIFLYYNQLSKMKKQGEAMTLLEIILYVLKREHGKKINLEPIALPYYVPFKRN
VVANFAMLKLAFKQNAGTFSIDFMIDNEMVLRVQGTLAKNSLNAENKHALRLK
ENRVDTMLIKETENKPFDVLVILYRSRIYITYGEALRVYEVFGERRLVNGIKISGD
VNLYETSPGVIEKVKRKRRGT 

 A0A077Z0U1 TT0U1 

MEAALARSFNATYLEFYRGPEDIAFCITGNYGAKLWMIKSLINKTWIGPAKYED
MKVTAEPGRMFATKVVVQNGRVQLSIDNQSFNFVLPLPARPITMAVVNGDFNLY
KAEARTLSRCQNAEYCLVRTVRNDIGDYVSQIVGKSNMRSLAFVTEYKVNGKW
KLQRTVNMTVPIQKGRMFNVTAVLKDGKVKATVDNQIIYDVLPVGYKPITKVSI
RGLFALYSMNVTTLTYANSRDTKDSLERRRPNGVISEIAEVNEKRYLALPYRAHF
AKFGKSLLFSMQVSLLPNAKVTLIDVYSNFDIVWHIRGDYANSRWVLNSWIDKK
WEKDRYEQMKIAKVDGRLFNVTIKIEDGKVITTIDNQTIVDNVAQRDYPVTSVNV
VGDFFLHGAEAVVLKEDPIMTEREKARIESFIRERNPFLENGVPSGLNLALPFWLP
FKLPSATQFLFMQTSLKPKPYSTIIDFYVGDAIVWHFRGYYDSKLWVLNWKRKSL
WQGQRYFQMSVDHTAGKTFNVTVIMNGGYVEARFGNQTIYDFRDLPDKPLTGA
LIHGDFLLQKAIVLPMESNYVPRSDDADENAGRQKRLVEMEWMKVKPLSLPITT
KFEEPQYKQILYLQVSLKPNPRHSLIQFYANENLVWYIRGVYENKTWVLNSQIEN
DLPVKRYRKMEIAVGQERIFNVTVALDGMNVKATIDNQTIYDIVDLTVPVTSVTV
DGDFTLYEINTGKVERDPLATKRGVPGTDNTQPAAHPKEARENKNRLKQTEKQ
WMLPPVPETKEGSDERMVLLKLQELPGAKEFEVDLEAADGKLWTIRIVLEKETW
TVGSLVKGVWRRNSSGILKFPLKVAGGFPVKLRKQNGTILAFVDKIGNNLKLQLP
EKVLQRVSVKGDVIAREARLLQRLNDEVTNRSIDPHCEDGRILEAGESLMLVAIA
DDSAPSNKTKAISAIVKLKPEAKRFHMKVSMNDGNAWRLVADLDKDEWNYSTL
IDETWVNRGSFKSSIRLADKGVFSLRSVMGNDSVEFYLDDRKVTPWYSMPGSFA
KHVELSGDVEKRLVSVENLPSTAQSNEIVWHDDDEIEINERREELMSKELQKQAE
DSSRISKSNGVMSGKNMRQAFGMRNVSSVKEWLLPPTPKELRTNDTGREIFVKFE
PLPETKRFDLDLEINETVAWTMRVDLEKNTFTCGVLVEGKWHKKFLTALGKPLK
VGSASVVKLKLENGTVQVFLSGTTKSPKVTLPGETVHHVALIGNVVSHGARSKL
FSQSEQQLKKSLESESPQEEVDGSDDLMEWEAAEPLLPILVTNTTESSNATKTVTA
VGKVKDKGKLIRVDLKMDSGSASRFQLDLTSNDWYFNTFADNVWEKRGPFKSPI
SLAGGDAFKLEARMKDGVAELYLNERKLSPSYRLPGRIVQKATMSGDIQGRSITI
EDLEWMSQTEETIWHFAGVDSKVQSEQEKTEQNLSKEQESSPKMTGHQHYVPA
HQQKKFGLLVGIVARFILKPDAKKFQLYLETDDNKAWRLYAPLGSKDWMFGTF
ANGTWQKQKHFEGPKLKAGQEFLFNLFVNDGIATVYVDTHEMPVKYELPGLTA
KRFIVDDVTNNSYSKMRLESMITSSKQILRNDEQSTTTEEASGGSLSRPNTQVCTL
STLINGVWQKEMSFKSNVSLATQETLKLSAKIDDRFVQIFFGNKSISPKYEVLGKT
VEEVLAEGDVETYSIKVAHYRWEEKQPVGTDHPLENSLKSQGDGREFSDSEFAL
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APASYKFLRAIRITIGLNYIAKKFRVDVIMDQQTIWRLDANMQSREWMLSSRING
AWKKQVKFNCFVPLAGGNVFHLTASVEDGFANLLLNNRTVLSKYSLPGRFAKN
VTVSGDIVSYSVDLEHAKGVLVPSDENVQTTYSGKNKNKLPNRSGDSGSRPEWT
FSLMVNGLWKKPLTFKHDRLDEKTKTLNALVTIERDFVQVTLDNRTVSPKYPMP
KLHSLCVFVKGDVSKYSVLALLQKWKKGSPDNASRQGMKKLTPATSEKVSLSE
KRKNDIMAFKWNSTTVSMLYAIVTLKPVQQLIIFYAEMDKGAAWTFQIDTVTQT
AIFRLRLNGAWQTAMKFENALPPNYARNFTFIAVVENGTIEFTVFGKKIKPEVFLP
ARVFNNLWIDGADIKFTWHSIYWKKTLMTSRNRDGSFSQYDVGPDDFIRVAMKF
PLPSVDGRKNNIRLLQSIVANMKLKEKRNKLFMKLKFDNGAIWRLDIHLSTGKW
TAKSTAGDVRSVELKTETHFLATSTFNLTANVEYGVAQIYLNGKQVATRFPLPGE
IVEATTFGGEIEKCEISTVSLNEITLNGRWYESIPLEYGTVPYRFLENNLITGIYGIPI
KANLHFLYDPPLNLSNRESTVDIFLTIKLAPAARNFQIDMEIDDSSKMRLQFNVVT
NKWVLTSFIGGVWSRNISLQNYMDLSQQESLTLAAAIRNDVVMFLLAGQRISSV
YQLPGKILRGIAADGDLLSCQVRTVQWKGFEFYKTVKMLNDVPPIARRLLQSME
YAKPSEVF 

Species Source NCBI acc# Logan et al./ 
UniProt gene name Name (Research) Protein Sequence 

Necator americanus 

(Logan et al. [48]) 

XP_013308007.1 NAME_12433/ 
W2TUL5_NECAM NA077 MPEKKGKRFHINILKKNGDIALHFNPRFDEKAVVRNSLISNEWGNEEREGKMPFE

KAVGFDLEIKNEEYAFQIMVNGERFTSFAHRLEPHELNGLQIGGDVEITGIQMH 

XP_013307933.1 NAME_12704/ 
W2TXA4_NECAM NA933 

MTSFLKWYEHNKPVPYRSVLQEKIEPGQTLIVKGSTIDESQRFTINLHSKSADFSG
NDVPLHISVRFDEGKIVMNTFSNGEWGKEERKSCPIKKGDSFDIRIRAHDDRFQVI
IDQKEFKDYEHRLPLTSITHLSIDGDLYLNHVHWGGKYYVSDHRKSLCFTSEIRS 

  NAME_06068 NALOG1 

MVRLARSKSTVSVKSAVLSVKLPQHLQNSMTEKSYVSSFYLISGHGLQVYQVFR
AALTATSANSRGKAPYSGHFRGRSAHLRSPQPALVVLDVSSRMPTLWHFAKYINI
PYRSKLTEKIEPGQTLIIRGRTSEEAKRFNINLHKDSPDFSGNDVPLHVSVRFDEGK
LVFNSYTKGAWGKEERQKNPVKKGDGFDIRIRAHDNKFTVSINRKEVKSFEHRIP
LQHVTHLSIDGDVVLNHVQWGGKYYPVPYESGIAENGLIPGKTLVIYGTPEKKA
KKFNINLLKKNGDIALHFNPRFDEKAKGFICGKIKPGCVIRNSLVNGEWGNEERE
GKNPFEKGVGFDLEVKNEEYAFQIFVNGERFASYAHRIDPHEIGGLQIHGDVELT
GIQIVGN 

XP_013299521.1 NAME_08305/ 
W2T6P9_NECAM NA521 

MIGAGVGMGPSPVLYNSATPAGLRFAGFENGKRLRLVLIPLPEGNKFAVNFRTPY
DIAFHFNPRFDEDCVVSNSTRNGGWLNEERTNNPFQVGKVYTVEFVSNYGQIQV
LLNGVPFTTFAERLPGHDINSVEVEGGVHVHSAHVF 

  NAME_11043 NALOG2 

MAHPTDAPIPVPYTTKLGQPLLPGQTLDIHGKINSDASRVEINLLHGAAQIDPGQA
VLHVNLRFDEKKIVMNTYMDGAWGKEERESMPFKQGEKFDLKMRVLVDGMEI
WCDDKKVHLYKHRMPFDQIEYLQIKGDCTLSGVHWGGKFYQVPWETGFPDGHL
RASQRIMLHAIPKGDRWNLDLLGRGGDILFHFNPRFKDKQIFVNNERIGTFQHRT
ENPTQDYIGMRIDGEIEVTNVEFV 

XP_013304533.1 NAME_01439 NA533 MFSGQPDKQLVINSYINNRWGAEERFPNPFEIGQPFQIRILVLENYFKIAVNGKHIC
DYPHRVPVEEVKTIYVGGNIRVDFIEFQPPEAGSSYTG 

Keyword search-
uniprot and NCBI 
BLAST of gal-3  

and 9 

XP_013304534.1 W2TMU3_NECAM NA534 MRYPAENGLHDLAKALRQPVSKTASKKKKMNQELPFVSAIVGGLFPGRAIVVSG
MVLQSFASDMKRFYIDLCCGLLIQGDHMDNKALHFNPRFDTGGGW 

XP_013308382.1 W2TVN3_NECAM NA382 

MRTHFRSLSPNATMKWLLVLLVAYAFADEDSKESSEKETKEKNYKKYIGEQNYR
LPFKTRVSEAFVVGQTIHAVGNLTDKPTRVDFNFHKGAAKDADLPLHFSIRFDEG
IFSGKFVYNTFKDGNWSDNEQRISNPFKAGQEFDLRVRILDGKFQVFANRVEVGV
FEQRQPLDGIDHVSIRGDLTKLRLFHYGGRIFPNPYMAVAELKPGKRLDISALPTG
KRVNVNLYRENKEYALQVSIRFNEGAIVRNAMNNNVWGKEEREGDMPISKGEV
FDLTIINEEFSFQIFFNGKRFATFAHRGSPTDIKTLEIDGDVEIHTVTINDAPGI 

XP_013292547.1 W2SL40_NECAM NA547 
MVLAHPTDAPIPVPYTTKLGQPLLPGQTLDIHGKINSDASRVEINLLHGAAQIDPG
QAVLHVNLRFDEKKIVMNTYMDGAWGKEERESMPFKQGEKFDLKMRVLVDGM
EIWCDDKKVHLYKHRMPFDQIEYLQIKGDCTLSGVHWGGKFYQVPWETGFPDG

https://www.ncbi.nlm.nih.gov/protein/XP_013304533.1?report=genbank&log$=prottop&blast_rank=5&RID=D1K70XP8016
https://www.ncbi.nlm.nih.gov/protein/XP_013304534.1?report=genbank&log$=prottop&blast_rank=11&RID=D1K70XP8016
https://www.ncbi.nlm.nih.gov/protein/XP_013308382.1?report=genbank&log$=prottop&blast_rank=6&RID=D1K70XP8016
https://www.ncbi.nlm.nih.gov/protein/XP_013292547.1?report=genbank&log$=prottop&blast_rank=4&RID=D1K70XP8016
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HLRASQRIMLHAIPKGDRWNLDLLGRGGDILFHFNPRFKDKQIFVNNERIGTFQH
RTENPTQDYIGMRIDGEIEVTNVEFV 

XP_013292055.1 W2SJW5_NECAM NA055 
MPFKQGEKFDLKMRVLVDGMEIWCDDKKVHLYKHRMPFDQIEYLQIKGDCTLS
GVHWGGKFYQVPWETGFPDGHLRASQRIMLHAIPKGDRWNLDLLGRGGDILFH
FNPRFKDKQIVRNSYKGGIWNKEEREGPFPFEKERGFDLTIENEPYSMQVILFGF 

XP_013305618.1 W2TQJ3_NECAM NA618 
MMDHIRFNINLHKDSPDFSGNDVPLHVSVRFDEGKLVFNSYTKGAWGKEERQK
NPVKKGDGFDIRIRAHDNKFTVSINRKEVKSFEHRIPLQHVTHLSIDGDVVLNHV
QWGGKYYPVPYESGIAENGLIPGKTLVIYGTPEKKAKK 

XP_013293541.1 W2SNR3_NECAM NA541 
CDFQPVPYESGIAAGFQVDKTLLIFGTVEKKAKRFNVNLLRRNGDIALHFNPRFD
EKAVIRNALAANEWGNEEREGKMPFEKGVGFDLAIKNESYAFQVSVMTFSSRFS
SRFQIFVNGERFTSFAHRSDP 

XP_013302504.1 W2TH03_NECAM NA504 

MYTVNCPSVPVAIPICEPLHPGCFIDVYGNVENGNFVVELLSGPHIVLHVNFRFQL
DEQEVVMNSSSNGVWGEEIDVNGQHLANYRHRFPMESVQAIGLKGDMCIERIEF
DGFLFHSGWDYDTDYGHSGYKAYGTDFYQAPVKFSDATLMGILFPSQISWKGQF
RIGTKVA 

XP_013308204.1 W2TY78_NECAM NA204 

MHQVLHPPVPSAIPIHEQLRDGCKIDVHGRVEHGHHKNFAIELLSGPHIVLHVNFR
FHHEHVVVMNSCSHGAWGPEVRHHNPLHHSEHFHLHIHVHHSHFDIDVNGHKL
GTFQHRFPVESVQALGLKGDVHVEKILFSGFHFQKNWNATVDFGHGGFIGYGTT
SYAPPAFSGGNQYNAYH 

XP_013299437.1 W2T5A6_NECAM NA437 

MHIIEFPVIPCTTPIYNGFNHDAVVDIHGDLLQGPQNGFVIEFPSREGIAFHMSVRM
GLYGGENTIVLNNMRNGSFQIEERHYNVFQLGAPFHVQIKSHSSHYSIHVNGNHL
AHFHHREDPCHVTALTIRGDVRIQKIHFEHFIGMNGGGFQVGSSSAMVVAAPPPP
PAVVIAPTPAPAVVIAPRPAPLVEVVLPPPRPIIEVVAPRPAPIVVVAPPRRPIIAPVV
VINKGGHHHHNRHH 

XP_013304533.1 W2TME8_NECAM NA535 
MFSGQPDKQLVINSYINNRWGAEERFPNPFEIGQPFQIRILVLENYFKIAVNGKHIC
DYPHRVPVEEVKTIYVGGNIRVDFIEFQPPVSVCVFVTESYVDVFYVSIVGGSLGH
P 

XP_013304626.1 W2TL92_NECAM NA626 LFKINLKNGEDIIVHFNPRLKDEILVFNSFYKGEWQEEERASVIFPFERKKIYTVEF
VASGNNTVYVYVNGQLLYEFRERQSGTNVASIYVGGDIDIHSVHVF 

XP_013304627.1 W2TJZ4_NECAM NA627 

MKRRLFLIRFRRRHFLLSETGKKKLSAVIFTVVRMYRAYEEYLEYVERPAPGPTA
PPVSKFSNEVFNPTNPVELPISGFGNGHRLRVVLKTLDKRNEQFSVNLKNGNDILL
HFNPRLKDNVIVFNSFSNGEWQHEERPSIVFPFERKKIYTIEFVATTDSSALVNLKD
GDDILLHFNPRLKDEVIVFNVFTDGEWQHEERPSIVFPFQKDQIYTIELVATTDNS
ALIYVNGRFLYEFRQRESGQRASSVEVDGDVFIHSVHVT 

XP_013294971.1 W2SSL8_NECAM NA971 MNNNVWGKEEREGDMPISKGEVFDLTIINEEFSFQIFFNGKRFATFAHRGSPTDIK
TLEIDGDVE 

XP_013305619.1 W2TQT8_NECAM NA619 MRPAFDTVICAAIPQRNVPMIFVNGERFASYAHRIDPHEIGGLQIHGDVELTGIQIV
GN 

XP_013304671.1 W2TLD5_NECAM NA671 

MAYRSLLCHFSWLLLPHSGYPLRRHLIRIFPRIFLISLAASIFCPFSEALDSRCSPRG
VPLTFPVSSFAIGDRIRVVLLPSFVTNHKFYIDLKSGSEVILRFEARTLMDEGDTTF
SAFVVFNTRHKGAWESGEQSADRCPFYIYQVYTIDFAPSGHYSIYVRVNGRTIHE
FRERHLGFKVSSFEIAGDIELSLQKCLRSTLFGIITIDILINTARIFSSRMTANSTNDN
DNERSPVVEFATEVFRPNAPFEIPVTEFTHVRRIRAVLRCLATLFYRFYYINFKDG
KDIVMQMSVKIMHKTIAFNSFYNGHWQIEETLSYPCPIEMAKTYTIDFVPTRFHSI
FVYINGRFTYEFRERQPGFKFSSVEITGDVEIHSVHVS 

XP_013294790.1 W2SSR7_NECAM NA790 

MAQTFSIAPIFASLSSDSCHGASNRYLSESEWESARLLSVRHFSQFRRSDMAAPQR
FPLPNMPFRREVHSGCAIGTSISLRAQAFQAKERSFTIQLSTAKDIAVLVTVPVAK
NGRMAVCARVGGKFSSEVDKPFLLPYEMKFTLHLRLAQFATEIYFNDNHMLDFV
HRVNPAEIKEVHIEGPLIVEEVVFTPPQGSSLDPVPSYEQATNMGSDPIKEFRHLEI
GPPSSSLTPVPAPFPGSSTSPVLIPTPGPPQIGLSSSVVNQPIAGIPLPSASTSTNPFVG
SSSGTFPSPSPAGQLNSKSAIYEKNPQYVPTAFEQAQRYGTSSSTTTTPYYVTSPTP

https://www.ncbi.nlm.nih.gov/protein/XP_013292055.1?report=genbank&log$=prottop&blast_rank=8&RID=D1K70XP8016
https://www.ncbi.nlm.nih.gov/protein/XP_013308204.1?report=genbank&log$=prottop&blast_rank=7&RID=D1K70XP8016
https://www.ncbi.nlm.nih.gov/protein/XP_013304533.1?report=genbank&log$=prottop&blast_rank=5&RID=D1K70XP8016
https://www.ncbi.nlm.nih.gov/protein/XP_013304626.1?report=genbank&log$=prottop&blast_rank=9&RID=D1K70XP8016
https://www.ncbi.nlm.nih.gov/protein/XP_013304627.1?report=genbank&log$=prottop&blast_rank=10&RID=D1K70XP8016
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TPTHTPAPATSSGSSAMPVLQPTSFQAQPLQPTPYPSSSQALQPIPSYGPTTNTPYP
QVMPQPHTSNQPFPTAPGMNPYGYQQYPTVVPGPQGMPMQPHYNPYQQQLPLQ
YTVPSAPYVPGYAPQHYPGYPVVYGSGCHVSFQMQFNSISPFGNFLLDWGYLIHL
NLKLFSIFPPKEKTEAVAYSILPLRIGELIVGEQFLWFSFLSGKLYFVAQKSRRTVQ
ENNAKQSSSDGVGSKDPHLNLQQSSFTTSRQRHSSILDASGMNPAVEETNIDQTTI
QLLIRIELIELLMQNLSKKAQPEPGAVDVSSARESYPEFVKQIQEQLPRLAGIARSP
EVTSALKNPRVLMALRNIQLSMSTIQREAPMLAEAFRSRLAAQSGATLPKRDTAT
SASATSTCISDPVLRREGDANVSRDTDILCLQYEGELDKLAKMGFTDKKRNLTAI
RASN 

XP_013304532.1 W2TJR0_NECAM NA532 MSEVIPFSWTLPAELNGFCSPQSVRFTLTPFMSAKRFNCNLRAGNEYLFHFRVDF
RNASEKYSKVDVDGVHCVKFKYRPGDDPTLIDRVTVEGDCVLQRFVHRV 

Table S2. NCBI BLASTp output for gal-3 query. 

Species Accession   Description Max Score Total Score Query Cover E value Per. Ident Acc. Len 

N. americanus 

XP_013292547.1 galactoside-binding lectin [Necator americanus] 70.9 106 54% 6.00 × 10−15 30.5 242 
XP_013308007.1 galactoside-binding lectin [Necator americanus] 66.6 66.6 38% 1.00 × 10−14 34.74 109 
XP_013293541.1 galactoside-binding lectin [Necator americanus] 66.2 66.2 39% 4.00 × 10−14 37.37 130 
XP_013304533.1 galactoside-binding lectin [Necator americanus] 60.5 60.5 30% 3.00 × 10−12 39.24 114 
XP_013304627.1 galactoside-binding lectin [Necator americanus] 59.3 59.3 49% 8.00 × 10−11 33.59 263 
XP_013299521.1 galactoside-binding lectin [Necator americanus] 54.7 54.7 55% 7.00 × 10−10 27.59 145 
XP_013292055.1 galactoside-binding lectin [Necator americanus] 52.8 86.6 52% 6.00 × 10−9 35.35 161 
XP_013308382.1 galactoside-binding lectin [Necator americanus] 48.5 93.2 52% 5.00 × 10−7 28.7 328 
XP_013294971.1 galactoside-binding lectin [Necator americanus] 40.8 40.8 25% 1.00 × 10−5 29.69 65 

T. trichiura 

CDW55930.1 Gal-bind lectin domain containing protein [Trichuris trichiura] 74.3 74.3 45% 5.00 × 10−16 34.45 311 
CDW59317.1 galectin [Trichuris trichiura] 73.2 73.2 50% 1.00 × 10−15 34.11 280 
CDW52167.1 galactoside binding lectin family protein [Trichuris trichiura] 64.3 126 41% 2.00 × 10−12 36.9 308 
CDW53214.1 32 kDa beta galactoside binding lectin [Trichuris trichiura] 63.5 63.5 50% 2.00 × 10−12 31.11 278 
CDW53139.1 galectin 9B [Trichuris trichiura] 53.9 53.9 28% 9.00 × 10−10 37.14 136 
CDW55425.1 clathrin heavy chain [Trichuris trichiura] 34.3 34.3 25% 0.026 36.51 1685 

Table S3. NCBI BLASTp output for gal-9 query. 

Species Accession   Description Max Score Total Score Query Cover E value Per. ident Acc. Len 

N. americanus 

XP_013308007.1 galactoside-binding lectin [Necator americanus] 93.2 170 59% 8.00 × 10−24 43.81 109 
XP_013293541.1 galactoside-binding lectin [Necator americanus] 87.8 156 58% 2.00 × 10−21 44.44 130 
XP_013307933.1 galactoside-binding lectin [Necator americanus] 83.6 166 76% 1.00 × 10−19 32.87 167 
XP_013292547.1 galactoside-binding lectin [Necator americanus] 76.6 173 85% 2.00 × 10−16 31.08 242 
XP_013299521.1 galactoside-binding lectin [Necator americanus] 73.9 132 62% 3.00 × 10−16 39.22 145 
XP_013305618.1 galactoside-binding lectin [Necator americanus] 67.8 130 58% 4.00 × 10−14 34.58 146 
XP_013304533.1 galactoside-binding lectin [Necator americanus] 65.1 118 46% 2.00 × 10−13 42.86 114 
XP_013308382.1 galactoside-binding lectin [Necator americanus] 68.9 68.9 38% 2.00 × 10−13 31.88 328 
XP_013304534.1 hypothetical protein NECAME_02044 [Necator americanus] 55.1 99.4 32% 4.00 × 10−10 44.26 99 
XP_013292055.1 galactoside-binding lectin [Necator americanus] 53.5 140 67% 6.00 × 10−9 33.01 161 
XP_013304626.1 galactoside-binding lectin [Necator americanus] 51.2 99 53% 1.00 × 10−8 31.37 103 
XP_013304627.1 galactoside-binding lectin [Necator americanus] 48.9 97.8 33% 5.00 × 10−7 31.91 263 

T. trichiura 

CDW59317.1 galectin [Trichuris trichiura] 86.7 172 78% 8.00 × 10−20 36.3 280 
CDW55930.1 Gal-bind lectin domain containing protein [Trichuris trichiura] 83.6 162 69% 1.00 × 10−18 36.96 311 
CDW52167.1 galactoside binding lectin family protein [Trichuris trichiura] 80.5 219 78% 2.00 × 10−17 29.61 308 
CDW53214.1 32 kDa beta galactoside binding lectin [Trichuris trichiura] 76.6 201 73% 3.00 × 10−16 32.64 278 
CDW53139.1 galectin 9B [Trichuris trichiura] 64.3 109 49% 4.00 × 10−13 35.11 136 

https://www.ncbi.nlm.nih.gov/protein/XP_013292547.1?report=genbank&log$=prottop&blast_rank=1&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/XP_013308007.1?report=genbank&log$=prottop&blast_rank=2&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/XP_013293541.1?report=genbank&log$=prottop&blast_rank=3&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/XP_013304533.1?report=genbank&log$=prottop&blast_rank=4&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/XP_013304627.1?report=genbank&log$=prottop&blast_rank=5&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/XP_013299521.1?report=genbank&log$=prottop&blast_rank=6&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/XP_013292055.1?report=genbank&log$=prottop&blast_rank=7&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/XP_013308382.1?report=genbank&log$=prottop&blast_rank=8&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/XP_013294971.1?report=genbank&log$=prottop&blast_rank=9&RID=CSJH4R1N01N
https://www.ncbi.nlm.nih.gov/protein/CDW55930.1?report=genbank&log$=prottop&blast_rank=1&RID=CSJWR4KA013
https://www.ncbi.nlm.nih.gov/protein/CDW59317.1?report=genbank&log$=prottop&blast_rank=2&RID=CSJWR4KA013
https://www.ncbi.nlm.nih.gov/protein/CDW52167.1?report=genbank&log$=prottop&blast_rank=3&RID=CSJWR4KA013
https://www.ncbi.nlm.nih.gov/protein/CDW53214.1?report=genbank&log$=prottop&blast_rank=4&RID=CSJWR4KA013
https://www.ncbi.nlm.nih.gov/protein/CDW53139.1?report=genbank&log$=prottop&blast_rank=5&RID=CSJWR4KA013
https://www.ncbi.nlm.nih.gov/protein/CDW55425.1?report=genbank&log$=prottop&blast_rank=6&RID=CSJWR4KA013
https://www.ncbi.nlm.nih.gov/protein/XP_013308007.1?report=genbank&log$=prottop&blast_rank=1&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013293541.1?report=genbank&log$=prottop&blast_rank=2&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013307933.1?report=genbank&log$=prottop&blast_rank=3&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013292547.1?report=genbank&log$=prottop&blast_rank=4&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013299521.1?report=genbank&log$=prottop&blast_rank=5&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013305618.1?report=genbank&log$=prottop&blast_rank=6&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013304533.1?report=genbank&log$=prottop&blast_rank=7&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013308382.1?report=genbank&log$=prottop&blast_rank=8&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013304534.1?report=genbank&log$=prottop&blast_rank=9&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013292055.1?report=genbank&log$=prottop&blast_rank=10&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013304626.1?report=genbank&log$=prottop&blast_rank=11&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/XP_013304627.1?report=genbank&log$=prottop&blast_rank=12&RID=CSJJJ22Z01N
https://www.ncbi.nlm.nih.gov/protein/CDW59317.1?report=genbank&log$=prottop&blast_rank=1&RID=CSKA23RU01N
https://www.ncbi.nlm.nih.gov/protein/CDW55930.1?report=genbank&log$=prottop&blast_rank=2&RID=CSKA23RU01N
https://www.ncbi.nlm.nih.gov/protein/CDW52167.1?report=genbank&log$=prottop&blast_rank=3&RID=CSKA23RU01N
https://www.ncbi.nlm.nih.gov/protein/CDW53214.1?report=genbank&log$=prottop&blast_rank=4&RID=CSKA23RU01N
https://www.ncbi.nlm.nih.gov/protein/CDW53139.1?report=genbank&log$=prottop&blast_rank=5&RID=CSKA23RU01N


Mullens et al.   Parasitol. Sci. 2025, 1(1), 4 

  8 of 15  

Table S4. Full results of Pairwise alignment of protein BLAST results for NALOG1 query. 

Sequence Name p-Value 
EYC23915.1_hypothetical_protein_Y032_0014g2212_Ancylostoma_ceylanicum 0.0246478873 

WKX96556.1_hypothetical_protein_Q1695_012748_Nippostrongylus_brasiliensis 0.0405405405 
EYC23914.1_hypothetical_protein_Y032_0014g2212_Ancylostoma_ceylanicum 0.0430107527 
EYC23917.1_hypothetical_protein_Y032_0014g2212_Ancylostoma_ceylanicum 0.0454545455 

KJH52076.1_galactoside-binding_lectin_Dictyocaulus_viviparus 0.0545454545 
AAF63404.1_galectin_Haemonchus_contortus 0.0549828179 

AEK98125.1_galectin_3_Angiostrongylus_cantonensis 0.0574324324 
WKX96555.1_hypothetical_protein_Q1695_012748_Nippostrongylus_brasiliensis 0.0584192440 

CAJ0607339.1_unnamed_protein_product_Cylicocyclus_nassatus 0.0658307210 
EYC23913.1_hypothetical_protein_Y032_0014g2212_Ancylostoma_ceylanicum 0.0668896321 

VDO66889.1_unnamed_protein_product_Heligmosomoides_polygyrus 0.0709459459 
KAE9421383.1_hypothetical_protein_Angca_007301_Angiostrongylus_cantonensis 0.0716845878 

CDJ84887.1_Galectin_domain_containing_protein_Haemonchus_contortus 0.0718750000 
VDM61903.1_unnamed_protein_product_Angiostrongylus_costaricensis 0.0813559322 

EYC23916.1_hypothetical_protein_Y032_0014g2212_Ancylostoma_ceylanicum 0.0827586207 
WKX96557.1_hypothetical_protein_Q1695_012748_Nippostrongylus_brasiliensis 0.0927152318 
WKX96558.1_hypothetical_protein_Q1695_012748_Nippostrongylus_brasiliensis 0.0931034483 

CAI4227323.1_unnamed_protein_product_Auanema_sp._JU1783 0.1326164875 
CAI4227322.1_unnamed_protein_product_Auanema_sp._JU1783 0.1408934708 
CAI4227324.1_unnamed_protein_product_Auanema_sp._JU1783 0.1408934708 

PIO64995.1_galactoside-binding_lectin_partial_Teladorsagia_circumcincta 0.1418181818 
EGT56354.1_CBN-LEC-3_protein_Caenorhabditis_brenneri 0.1549295775 

ULU04255.1_hypothetical_protein_L3Y34_017208_Caenorhabditis_briggsae 0.1642857143 
NP_001022533.1_Galectin_Caenorhabditis_elegans 0.1655405405 

CAJ0919981.1_unnamed_protein_product_partial_Mesorhabditis_belari 0.1756756757 
CAI5441466.1_unnamed_protein_product_Caenorhabditis_angaria 0.1758620690 

ULU04256.1_hypothetical_protein_L3Y34_017208_Caenorhabditis_briggsae 0.1780821918 
NP_496159.1_32_kDa_beta-galactoside-binding_lectin_lec-3_Caenorhabditis_elegans 0.1780821918 

UMM16258.1_hypothetical_protein_L5515_013350_Caenorhabditis_briggsae 0.1780821918 
VDM41798.1_unnamed_protein_product_Toxocara_canis 0.1911764706 

CAJ0577880.1_unnamed_protein_product_partial_Mesorhabditis_spiculigera 0.2027027027 
CAB3404474.1_unnamed_protein_product_Caenorhabditis_bovis 0.2175324675 

NP_001263668.1_Galectin_Caenorhabditis_elegans 0.2606060606 
CAI2333305.1_unnamed_protein_product_Caenorhabditis_sp._36_PRJEB53466 0.2628398792 

EFO86405.1_CRE-LEC-3_protein_Caenorhabditis_remanei 0.2696969697 
AAD11972.1_galectin_Haemonchus_contortus 0.2877697842 

PIC44116.1_hypothetical_protein_B9Z55_004596_Caenorhabditis_nigoni 0.2890173410 
AAC47546.1_galectin_Teladorsagia_circumcincta 0.2913669065 

ULU04257.1_hypothetical_protein_L3Y34_017208_Caenorhabditis_briggsae 0.2919075145 
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ARM19984.1_galectin-9_Toxascaris_leonina 0.2949640288 
AEK98124.1_galectin_2_Angiostrongylus_cantonensis 0.2949640288 

AAC47547.1_galectin_Teladorsagia_circumcincta 0.2985611511 
ULU04258.1_hypothetical_protein_L3Y34_017208_Caenorhabditis_briggsae 0.2988826816 
ULU04259.1_hypothetical_protein_L3Y34_017208_Caenorhabditis_briggsae 0.2988826816 
KHN77810.1_32_kDa_beta-galactoside-binding_lectin_lec-3_Toxocara_canis 0.2989323843 

5GLT_A_Tl-gal_with_LNT_Toxascaris_leonina 0.3098591549 
QHR84805.1_galectin_Dirofilaria_repens 0.3202846975 
AAF37720.1_galectin_Dirofilaria_immitis 0.3238434164 

AAF37721.1_galectin_Brugia_malayi 0.3250000000 
CAB3404475.1_unnamed_protein_product_Caenorhabditis_bovis 0.3315789474 
CAB3404476.1_unnamed_protein_product_Caenorhabditis_bovis 0.3487179487 

No sequence from NCBI BLAST, returned a 100% similarity for NALOG1, but a large number of sequences returned >90% similarity. p-value in this case represents percentage difference in 
amino acid residues. 

Table S5. Results of Pairwise alignment of protein BLAST results for NA521 query. 

Sequence Name p-Value 
XP_013299521.1_galactoside-binding_lectin_Necator_americanus 0.0000000000 

EYC36147.1_hypothetical_protein_Y032_0929g3083_Ancylostoma_ceylanicum 0.3169014085 
EYC36146.1_hypothetical_protein_Y032_0929g3083_Ancylostoma_ceylanicum 0.3241379310 

CAJ0598549.1_unnamed_protein_product_Cylicocyclus_nassatus 0.3623188406 
WKX98653.1_hypothetical_protein_Q1695_013946_Nippostrongylus_brasiliensis 0.4166666667 
WKX98652.1_hypothetical_protein_Q1695_013946_Nippostrongylus_brasiliensis 0.4166666667 

VDL74252.1_unnamed_protein_product_Nippostrongylus_brasiliensis 0.4236111111 
CAD6185709.1_unnamed_protein_product_Caenorhabditis_auriculariae 0.4444444444 

EGT47829.1_hypothetical_protein_CAEBREN_05779_Caenorhabditis_brenneri 0.4513888889 
CDJ91991.1_Galectin_domain_containing_protein_Haemonchus_contortus 0.4620689655 

BAA09794.1_galectin_Caenorhabditis_elegans 0.4689655172 
NP_497215.1_Galectin_Caenorhabditis_elegans 0.4689655172 

3VV1_A_Crystal_Structure_of_Caenorhabditis_elegans_galectin_LEC-6_Caenorhabditis_elegans 0.4689655172 
CAJ0580711.1_unnamed_protein_product_partial_Mesorhabditis_spiculigera 0.4791666667 

PAV63311.1_hypothetical_protein_WR25_02416_Diploscapter_pachys 0.4861111111 
CAI2349067.1_unnamed_protein_product_Caenorhabditis_sp._36_PRJEB53466 0.4861111111 

CAI5444705.1_unnamed_protein_product_Caenorhabditis_angaria 0.4930555556 
XP_002642976.1_Protein_CBR-LEC-6_Caenorhabditis_briggsae 0.5103448276 

CAB71314.1_galectin_Haemonchus_contortus 0.5104895105 
Sequence XP_013299521.1 is the source sequence of NA521 and therefore has 100% similarity, all other sequences are <70% similarity. 
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Table S6. Results of Pairwise alignment of protein BLAST results for TTZM7 query. 

Sequence Name p-Value 
CDW53214.1_32_kDa_beta_galactoside_binding_lectin_Trichuris_trichiura 0.0000000000 

KHJ45589.1_galactoside-binding_lectin_Trichuris_suis 0.0074626866 
KFD54272.1_hypothetical_protein_M513_04814_Trichuris_suis 0.0147601476 

OUC47071.1_putative_galactoside-binding_lectin_Trichinella_nativa 0.2659176030 
KRX86931.1_32_kDa_beta-galactoside-binding_lectin_partial_Trichinella_pseudospiralis 0.2686567164 

KRX15368.1_32_kDa_beta-galactoside-binding_lectin_partial_Trichinella_nelsoni 0.2686567164 
KRZ90043.1_32_kDa_beta-galactoside-binding_lectin_partial_Trichinella_sp._T8 0.2686567164 
KRY89534.1_32_kDa_beta-galactoside-binding_lectin_Trichinella_pseudospiralis 0.2686567164 

KRX35770.1_32_kDa_beta-galactoside-binding_lectin_partial_Trichinella_murrelli 0.2686567164 
KRZ09574.1_32_kDa_beta-galactoside-binding_lectin_Trichinella_pseudospiralis 0.2686567164 
KRZ90044.1_32_kDa_beta-galactoside-binding_lectin_partial_Trichinella_sp._T8 0.2686567164 
KRY52250.1_32_kDa_beta-galactoside-binding_lectin_partial_Trichinella_britovi 0.2686567164 

XP_003373758.1_32_kDa_beta-galactoside-binding_lectin_(Galectin-1)_partial_Trichinella_spiralis 0.2686567164 
VDO94143.1_unnamed_protein_product_Soboliphyme_baturini 0.2723880597 

NP_001022531.1_Galectin_Caenorhabditis_elegans 0.4606741573 
VDM48758.1_unnamed_protein_product_Toxocara_canis 0.4756554307 

EFO86405.1_CRE-LEC-3_protein_Caenorhabditis_remanei 0.4765342960 
KAJ1358019.1_galactokinase_Parelaphostrongylus_tenuis 0.4831460674 

KAE9553103.1_hypothetical_protein_FO519_003692_Halicephalobus_sp._NKZ332 0.4868913858 
AAF63405.1_galectin_Haemonchus_contortus 0.4943820225 

O44126.1_RecName:_Full=32_kDa_beta-galactoside-binding_lectin_AltName:_Full=Galectin-1_Haemonchus_contortus 0.4943820225 

Sequence CDW53214.1 is the source sequence of TTZM7 and therefore has 100% similarity, the next two lowest p-value sequences are from Trichuris suis (pig whipworm). 

Table S7. Results of Pairwise alignment of protein BLAST results for TTG03 query. 

Sequence Name p-Value 
CDW59317.1_galectin_Trichuris_trichiura 0.0000000000 

KFD53595.1_hypothetical_protein_M513_05511_Trichuris_suis 0.0369003690 
KRY91701.1_32_kDa_beta-galactoside-binding_lectin_lec-3_Trichinella_pseudospiralis 0.3955223881 

KRY59236.1_32_kDa_beta-galactoside-binding_lectin_Trichinella_britovi 0.4014598540 
KRX78986.1_32_kDa_beta-galactoside-binding_lectin_Trichinella_sp._T6 0.4051094891 
KRZ57281.1_32_kDa_beta-galactoside-binding_lectin_Trichinella_nativa 0.4064748201 

KRX20929.1_32_kDa_beta-galactoside-binding_lectin_Trichinella_nelsoni 0.4087591241 
KRZ68313.1_32_kDa_beta-galactoside-binding_lectin_lec-3_partial_Trichinella_papuae 0.4100719424 
KRZ13803.1_32_kDa_beta-galactoside-binding_lectin_lec-3_Trichinella_zimbabwensis 0.4100719424 

XP_003381656.1_beta-galactoside-binding_lectin_Trichinella_spiralis 0.4100719424 
KRZ57282.1_32_kDa_beta-galactoside-binding_lectin_Trichinella_nativa 0.4100719424 

KRY32824.1_32_kDa_beta-galactoside-binding_lectin_lec-3_partial_Trichinella_spiralis 0.4115523466 
KRX96905.1_32_kDa_beta-galactoside-binding_lectin_partial_Trichinella_pseudospiralis 0.4136690647 

KRZ44440.1_32_kDa_beta-galactoside-binding_lectin_lec-3_partial_Trichinella_pseudospiralis 0.4136690647 
KRX78985.1_32_kDa_beta-galactoside-binding_lectin_Trichinella_sp._T6 0.4136690647 

XP_003139211.1_beta-galactoside-binding_lectin_Loa_loa 0.5311355311 
KHJ45589.1_galactoside-binding_lectin_Trichuris_suis 0.5395683453 

Sequence CDW59317.1 is the source sequence of TTG03 and therefore has 100% similarity, the next lowest p-value sequences are from T. suis (pig whipworm). All other sequences have <60% 
similarity. 
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Supplementary material 8. Graphical breakdowns of in-silico filtering steps, for galectin-3 and galectin-9 homologs.  

 

Figure S1. Overview of process for N. americanus galectin and galectin 9 comparison. Twenty-three full length sequences were recovered as listed in Tables S1–S3 and then imported 
into MEGA11. Sequences were removed based on length and absence of key binding residues (A). Alignments were imported into Jalview and cut to binding regions (B) before analysis 
in IQtree, comparison of the predicted structure (Alphafold), and computation of p-distance in MEGA11 (p-distance/Standard error). Sequence NALOG1 was determined a good 
candidate for expression as a galectin-9 homologue (highlighted by red box in tree diagram) (C). 
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Figure S2. Overview of process for N. americanus galectin and galectin-3 comparison. Twenty-three full length sequences were recovered as listed in Tables S1–S3 and then imported 
into MEGA11. Sequences were removed based on length and absence of key binding residues (A). Alignments were imported into Jalview and cut to binding regions (B) before analysis 
in IQtree, comparison of the predicted structure (Alphafold), and computation of p-distance in MEGA11 (p-distance/Standard error). Sequence NA521 was determined a good candidate 
for expression as a galectin-3 homologue (highlighted by red box in tree diagram) (C). 
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Figure S3. Overview of process for T. trichiura galectin and galectin-9 comparison. Eight full length sequences were recovered as listed in Tables S1–S3 and then imported into 
MEGA11. Sequences were removed based on length and absence of key binding residues (A). Alignments were imported into Jalview and cut to binding regions; (B) before analysis 
in IQtree, comparison of the predicted structure (Alphafold), and computation of p-distance in MEGA11 (p-distance/Standard error). Sequence TTGO3 was determined a good candidate 
for expression as a galectin-9 homologue (highlighted by red box in tree diagram) (C). 
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Figure S4. Summary of processing of T. trichiura sequences for galectin 3 homologue. Eight full length sequences were recovered as listed in Tables S1-S3 and then imported into 
MEGA11. Sequences were removed based on length and absence of key binding residues (A). Alignments were imported into Jalview and cut to binding regions (B) before analysis 
in IQtree, comparison of the predicted structure (Alphafold), and computation of p-distance in MEGA11 (p-distance/Standard error). Sequence TTZM7 was determined a good 
candidate for expression as a galectin-3 homologue (highlighted by red box in tree diagram) (C). 
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Figure S5. Hemagglutination results of Nickel purified parasite galectin. * The concentration of the stock rWW-
gal-3 was too low to make a 120 µg/mL well, these wells are also 0 µg/mL and minimum concentration tested was 
60 µg/mL. Only minimal agglutination was seen in rHW-gal-3 at 120 µg/mL and 60 µg/mL. 

 

Figure 6. Proliferation (MTS) assay of HCA-7 Cells treated with nickel-purified-parasite galectin. Old NA3 = 
rHW-gal-3 (Nickel-affinity purified in batch (1); New NA3 = rHW-gal-3 (Nickel affinity purified in batch (2); TT3 
= rWW-gal-3, NA9 = rHW-gal-9, TT9 = rWW-gal-9. There appeared to be a batch effect where the two batches of 
rHW-gal-3 have different capacity to alter proliferation. No other galectin altered proliferation at these tested 
concentrations. A negative proliferation control of 10% Dimethyl sulfoxide (DMSO) in cell culture media was used 
(** p < 0.01, **** p < 0.0001). 


