
S1 Fig. Amino acid sequences of Leishmania donovani proteins identified in urine of visceral 

leishmaniasis patients. Bold, underlined text indicates peptides identified in urine by mass 

spectrometry. Boxed text indicates predicted epitopes within each protein. 

 

Indian VL urine 

Hypothetical protein (LdBPK_191140 / XP_003860289.1) 

MAGLQSENISINSTRLPEQSTSDKDICVFCLRRATSSASDPHAPLFPFFSLVDCRHYACQPCALVHCDNAGRRIFCPKCHCVSRLAQSGRRRTRSAAAATDADADR

VSIDDGVSSTRSRRTRTGTTPHRSALKGKSGTLKRRASSVQFPANPTTSIVPGDGVSVASGAVAVPSEGDSAGEQHHQRRASSPLTQEAVDALPLDPVEARRRRA

REQQQQLRAAEAAAKAEKAVGLYAITAAPPPKVAPHPPSATAASGLATNEGFKKVKDRSRSQPVPKLPHTILEPKEEYPVPPPLVLHTVEEEEAHAPAATGESGR

DAKPVLPAAAAGATAAATAEEDVKAEKSASALAPAWKTSVTPRQMEDEVEAAMAASADKSQTTGVLPPPTGTPEELARPHQLLDDCENTEAEERGVVGDLEA

HERAALMQRMEEEDTAIRARRGLVVEFDSTPILSQQQHPTLQNQHSHHDNTGSISLVDFSDQVSVTSDDELSQRASGYKSATRSDSASRRRRRTSVNGASELRA

QSHENMAGESDARPEKGGQAAAARTPGDALSSAAKSVAGSGSAEITLSPMTAARQGRVLASEEVDDGGKLIATRAALAEADAKAKAEAEAARAAAEAEAHAE

AIRTAEEARALAEGQERARQRQLQREAVEEAAEQKRQQQRQEEEVLRQRQQHEERAAFACQALQDREGLAREALEQAEAAVREHYERGADEWLTAALPHELE

AQRLVRAAAERRRQQEQQQAHLAAEEGLDRDEVEEAEANAWSWLLSGARVDRVVAATEEGDRVQREYEELRFERLQLQLREDTAELVHEEAHGRASFIEYEA

ATRSLLQSHHAVQRQALAEGERRQEVELLKKAAARREAALRQRFQWELDELDAEEVSGRAMLREVEREERRTAHLVFLQTLASIRRKEVLAQHAAAVAAAAAA

DEPGGTSVLSEASTMIAAQVHRRVQQRQTDAAVPLMIEGDGDGVDDNTADMVGAATPPQFRTPLITAKELAELRAREASYAAELQAALERLREAERRVAEEAA

IRAQAEQERQAAHAESQRLLQEAEQRAEQRIREARDAAEQLLQAQLADLRDEAVRRAEHAAVMQALAEEEQRAVLEAKLQAAQRQLDEAQQRAQEEVRRAR

ADAAEMAAADAARAAREAQRRDEEWQERCRAEHLLRLAEQEREKEEAVRRLAEIEVRAAEAVRLAREEAARTAAEAQERLAEMERRQQAREAEVQSAAQRV

RSVRDSLREFDSSTQSSRYATPFRAVLPGQRPPTSSSSYRAPSLVAASSTHATHTAGAVATQASVHTPLQTPPLVPSSSRTSSAVRRQPSAQSPTPRVAARVPAAG

AAASLAPSDATPPKVIISSQHTPLSSAVAPGLGRSGAAVPSSSASAAGATSLAAMDPADIIRAAIRSAVQEIVEAQRRTQTLQDRAEQNVELSERRYHRRQSDRLR

AARDVAAIESSYAASEVDESEERHQRWRAWSQQPHQRTRQRQPVRGYERDSRVASSRMSEERLRSVRSSRGDYAQEVSESPWTRSSSSPASRLSPTGAPLSTA

PPAPAARSVSSNTLLSTSSVYFDNSYQPSAAAFGAAHQHFRRNGCDYAAVQQQQQQQQRLASFAPYSSASRVLFAPRVAHQAREAWAAEDGECGYAQRMH

AGVGARAYSRVASEQQQRYATGAAQPPPRQPLLQTVGVAAALPSAAHAYNEPEPLPPAPAAMEYSPPPRRSTTRAAAEVVPQQQSRPAGVGANVGSGGGIA

ALPEPSRMCPRCYRTDTTSPCWRCGEMICRHCGLPPGSARKLCCTAHHRAQLREFTRRKTYESGKAATTVGAGKVPSPPPPQQQQQQQQQQRLRGEQQVQT

SFASSAASARSHDAAHFADEPAARLDVGTSPLTSISPPSMISPSAYRAPEQRQRQQQQPQAQPHYPSSYQAFTMAGPAAPSQQPIYSPGYHSAATTYPYAYSHP

MSQPHQLPTHQLPFYADSERPHPMPPPLDPYVQPFGQPQPYAPFGYSVRAATAALGSAATGADFAAPMTVSEAQRQQGTTAVAAEAWATHEVPPPESRAA

AFGAVARHHASPAELTQSPPPPSALPPSQQEGASEVMGLRAAEGGAMIETVAPAAAAVDDTPDAQVQRRPSTSSWVDDRTHREAEQTVAAENRTLPNATVA

AAVAGSAAADASLPDSAPEKQGGTTAPVDARSTPDGGAAAENDGDGTSAATAGATAAAVLEEPKTERKKTFPAFFVSLGDGDDAAEPRRPKPPTPRNFVPSQL

APPTPPRKQQRRTLPSGMLLTSQNRSGRQSAHHQHQCRKLSPLQAHETNCARNSRKSVSPCRGFGAHRRQRHTSPSPYEQVPKASGARDGPRKTPSHPSSKQ

RQRQHAHANGTATSITKSIKSYIKSLSPMVVVDESGTPVVYEDVRKVESNNPWMQQQPQRPQGWSATATPAAHDIYLSSGGIRSVGAEAERNRPESSHGHSK

MGRYYVNVPSQPHDSSPQKHQHHQHQRSSHSDSYYPYFTSSGATSETQSQPPQQQLQQHLYAPPQSHIQTDITYAAPFVDRRVPTLAELEKRLQQLRIVDEYEA

AQYHRRQAQRAHQQQQQRIHVLLHSPGAVAAGGNTGAFVTASSWATRELAQPLQRRHSSATGRHPQQRTVSPPWRTDLNSSPVRPRWDISQPRSPIYHPAP

ATMTGN 

40S ribosomal protein S9 (LdBPK_070760 / XP_003865205.1) 

MPTSSQASASSRRASTTKPGPPPRASSAAPPLPARFPSHSQAPLPSATTSRRGSAIPELIGTRRDSSIGATSTNPRLRGGSVIDAAAAQRSSSAPRNPIDFASKESQE

AMNRLRRLFLPVMMRVILRFRRRSRWKDGQPPRQYTPGSVVAAIMSTKSLLADCPQRMVESLAAGATFMSLTPKEIIVYANESHVSCGIVVLLYGQLEERRPEP

GGKKPNAGGGGGSTRPICTQPHRLHKAMSVLCLMPVMCEDRATSFLATRESEEADVAIISSRWFWEVTYSMAQASLTTADVMGRTLREVVLPHRRDLLLADYF

PTSVVLLRSWMWSMLTASDRVKLSRSMEVRVLSVGDVLFDEGDYCPYIYVVRRGALAAIVKGETLAVLEAGAAVGEESVLFHDRRNCRVVAITVCELYALHAHH

LLRRFLKYPESARRIVAAAIERQVWWMEEGRTRDVFGLVSILSGVPCLGHTTDAMRDEIARCASVLILPQGHTVVSANTPCTFFCVIGRGSVTLISSMKTAAVAET

PSSVNGIDSKGESQLGMRRSSAMKPMSNPATEMRRESRSAGDFFGELCLKPHLWPYDVMCDSTVSLWQFDREAVLGVLERNRADAQALEVCRQGIGLYRTQ

RGETSIIDGFEPPATPNAPANGWRSCIGGQRSRAQSTDFATAPPGARSSSAGSRAGRRLSLSHAAAPEWLSRGSPSEGRTPRGGRRAGVEWTPEQWTTYAMT

RLQDGLRAEDAKETPPAPSRELRGVDKEVEKTMNEKVLQLVAVQPETPPNPADCDISGDSSELQSIIVGQLFLIMTEKQSRFLRQVKDSNVRLITEDEGMQLVGE

LNDSLDDMSGMDALHNSEALVEVTEVMQLEDISASPLEGSHFLPQRAMPSLSVRDSTDATDYINVHRVDDALSVEGSGGALAGWPMPNASIGRTRRSTSVGA

LGEASGVLGASLNPRSSLNRSHFVRPSSAVPPSPRCASGRDDFLSPGAIGVVRPASSSEPRMMPPARTRPASVDFNQFNNKLSVDRSTSMLDRYVKIEDQNYFDS

FVKVLPLQRDEMWAPDGVNTDSEMGTGSMVLLLLHVRKCDYLSAKVMQRCARPIVKVTLGERVLVRTSVMENRTAPRWPIEHSSFISFVRRGTDIVFSVCDAG

DECRIVYQASFSTASIHENGGVEQRTMPLTELSVTGFPANAEMDADVKSVESVGRMQRSAKKPRMTMTMLAVTANKYKALRQYLETKEKVIVDPPGTPESTKL

FLQVMSVEGLKHRIEATVTASLYNGATSTTVLKTERVIPKTRSPAWPGDTSFVIISGEGGILSFDLHHRDAVIGSTETTVDELIFGGVGLRRLPLLQAQTGRLVIGHLV

VGVLGARLGDSVESRNRDWVTHLAVEELSLAREGFSINPDPFIVLRSGTGAELMRTPLAFSAFEASWSMSEASCLLQCPRLCGSTVSYQLEVCDSDEKEVIGRATIL

LSDRGLGPGHLHDLSLDPPGRGVVRLRSLCLPVLELPARGAAGKASSAAALCPPFSSHLHLSESATLLLLHMGGCTNLPGGATVELQIDAIGTLSVDAQPYLRTAV

QEATTALQWPLSKASVLLRIPSRGDVDDRAAEAVDLRQWQCGHQCHFAVYDGVVDDVSQIGQVAVPLSQLLNTALHTYPLFPRCMDADGGGLDQQPSVGTT

TRPRAAAERTLGNLQVFTLLGSLDHQVRGTAEQETDTLLTSVPAAGGHAPPDQLPYYNPESADITAARLASALPTTVVLSVSNICHVLPSASEKYVQIVVRRGATV

VLSVERQMGVLSHAEWSPTEASAVVSCGALPADAALVVELVAMDVVEGRSDEEEDGITPSAAGAKAESTARDKTRRRTITKGNASAANLPLGHAELPVSRLSSV

QAGEVRVVTLMLSRSQRSSSLSETTGRLPRVTPSMCALKDAQVVWPTVSFCIFGNRA 

  



Hypothetical protein (LdBPK_323250 / XP_003863736.1) 

MRQRTVSRSRARSQIRISAAEEDDLRVGLQRFLDKLRQHQPLFTEDDVTAISFPPEGSSSSSCVGGGSPHSSASTSPRHSPSRADNEEATLDGTFKGGGSSPSMAK

CRKVPAASPTTTGSPTFASASVIDLDVPLSAPLFLTAVNIFEAKLLSKSKRVSTDALKLVRQAYALVWRDPGYLATLMNGDPCLAGSSSTGSSTTPPDGWSRRPSSV

PLASSLSKPHLTCQALFSASAPAPTQRPDRRLALQLDECIRTLLVYANTSVNLCQSVSTNTRTLLLLAFVTCAARRLEEEDDVPYGDGPGSVADIVVGNRNLHAEM

KKLESLWRSCGIEGRVADYLRECYLVEFLLDAALPPAVCSARYDGLQMAVHEKKQRIISDVVASRAGFASMMRMAPLRGLCGLANMSAFGNSKLRARLLDKMA

SEGVVERLAAEMAAAMEAVLAPDTATTTPAHSSTKRPRQSAVYGGSPAHQRSRAGASRSASRQGSLDSVSPAGKERRAMTIARASTSLERLLDSDPTPVERIGQ

CVDILMLLTCPDLRPPDGGEESPSRSSTSSASAVVRSTTWASRDAALHEICLYLLAICFVSKTHARYAELSSLQLYAADCMLQCAAYSGAFYAMVVHAMDVLIDMI

ESMSAAPVASAQRTPLSSGRASCSRLVSPQKNWRKDAEEGDRLDSERGRRVLQHLLPGDEAGLLPLLTNLLQYTIHAQANAKSIRRWFGFLADRLLPEVFEAPQL

TTGRRSSATWGLQQQQEQRRRSQADSRASRLPGALGNGSPAAADGAFDAPVLARDLTRAEVVAAAPYFCFARRAVEETSWRDGTELLFAKVVLLAFHVIVTQG

HRCNLLFGQACACYDVVAPVLLLRSSQSDNGASPGSRSPRSSRRSSQSSTSATYRRSTLLMHLREDERASTQAPLHSNEEASEDGGVAGSEERETKGADEEKEVF

IGSTIRRRSLSTRQRQRGSAVKGSAASAERHLLATKAGEDDQGFSPFIQSPSRSLVFYEACSPSDTEASSDSPLDRRGSRRRRSSSSDRRSSDGGRSLGAALDEAAF

AAPTASATLAESPEAVTHSWTGRLSLRSLLSSIGGHSEAPLLDKEKRA 

Protein kinase (LdBPK_262110 / XP_003861796.1) 

MSNRSLHGGHTTIHNNNAYHDAAKEERQLQEQQKPSMPGSHAAVERMTAVQVVDRLRWWRTHRVREQPIPVDHFVLRGSYANYSSFGTRPLAPSVTRLLQK

ARTVRAQYLRTQQQPQHEAPRQSRQVSSLLMAPTAGASVRSASNERLGSDAGETERTTGCISEEEGQYGERQQRQLREMNDDAKEKVNNKRRAAVIASWPRS

PRPLNEVAIACLGEPAGQRDSATDNITRISLSASGSAGTSPPLVRAVSGSAPSVDTPSGALYVPSEQEARVAERLLMLFRPRAASAPLRSRRYRCTAGRLDATSSEFS

GEPPLQGDWGHAEATGLHHERMTRVSASDEITDVRRAPGAAEAVIVLHHAPRLVLYEKGLNPKAALRAAGISSDALESLDDAAAESSAELFALRNLPLFAFERFFY

QQQLRGLAETRRSHTPGMRSASADASAESAGVPESDTASAPTGAAAGAVAAADTAVDDDIIANGDDAFFFGSPLTATLACSLKTVVPLSSVAAAAAPGSRGRD

GRDAAARQAVQHRGRGRDDGSNRRRGGRAALRAVSVPALPPVYKGGCPQMTLATSHHHLSSGARLQQQQQSSNRPSPILSAGLRSSKAPQNGAHLCLRVDD

LQDVYVFNPVVDMIGKGAFSKVYAAVPILRGKEGLRRFASPLLDGQAAPCGSDELSGSGPREGGRRVSTVRRVSPVRRNSSSTALRVDPAAGAAVGDAAGPLTD

DETAKRRPHAQSLAASLHSIPVVALKVIPRKARQKPKAAPDPLATTHSTAAAAAGSVASNAQQAAQNDQNSVRRELVEIEREVSILRSLHHTGCSQFFEAIRTPDA

FVIAMRVFPGSMDAQRYLSRYGAPSEARAALLLFQLVSTVQYLHTNFGLIHRDIKLENILLSEADAGVPDARIREVLGPALHKSDTSAMMTEIEGGRKGCASATTA

AETRTAAQRRYSMLSRNVARLLRVTLIDFGLARRTRASTLSPIVAASRGRGAGAQHGSLNATITSPTHLASFPPTSASLAASHPHASHNPNSSSYSGSLGSPASSSA

GCAAGVVMLANGGNSSSNSYTPAKPAPPKPPLLCRPPSAAVGAGTARLGSSSAGISAMERSTPRAGMPSPMPSTANMFTRFLDLEEEMDEEENGGAAGTSN

TTANTTTKVGDLGRGGRRDMAENEDDSGAFSTDVSASETDCESEGGSTAEPKEGSAPNGEERLETGPQQEHVARKALISPSVLRAHPQTPPGSAIIVSPPLPPTP

MLLSSTTAFTLDHFNAENSSSSCNTSGPAAGGAGLRNRCASCIYTSHQQLSPAPPVVAAGVSSAPDDTEATLLLTPCGTEKYLPPEVLSWILEHGWARRSTTVGLA

RAMDLYSIGIVAYVLLSGCFPFNASSRATLLQQQQRVPRCNSARWTGVSSAAISFVQRLLEPNPRKRMTAKEALEHPFLHEARQLAEKLSLVPHGEGEEASHPST

WRDGSHMDNHHRHSIGGTGRHFEDDANVHARSHWATSTTATTNLPHSAPSPTHPDHTHSGAAIERASTQPSSSVSLAVYDSQRRHAGGPCELAAANEPSPLS

SNSGADGGGELLCHHVESGTAPTATSISSGCRLSDAPRVCRSSDECERDDVRASVTRDVPGKVQPLLQVCKESPYSTTPPVPVTPTLAKPCTAALARAASIELPALS

SLVAHPAKPSPSSTLYFTATGTTASADGGRAERATLPEPESAAAGSSAPALAPGSKDAAAANRPVSLSPAATTSTARATEGGEDDLFESLYNNIMSSD 

 

Sudanese VL urine 

Hypothetical protein (LdBPK_160110 / XP_003859699.1) 

MPIESAMSEAHTDFRGCSLLPDFAAVADVSERTGVGYLQYSNGAIYEGEWLNGERHGLGVCYYPSGNIFVGQFRSGLMEGPGTMFFATGECFSGEFRDSTIYKG

VYSRQGREICGVWKDGNRVSEMPTKAPEVLQRARAALFATIVEQVNEYLWGAASNPTKLVLSAPPEGAALKAPLDILSSSTDAHGTPKTPPQHLTVIPTFDAGN

QSFTSVRFRPNASLADGDAKSSAHGTVTQYGSPATVFACAAPAPNEIFSVRRFTLRCFVFLFPFLSLPWVPVAPLRITSLHEEREFVVSGAALRSDFDAPSFSMCVI

AVGMLCQIVAIILVASRVPLGKVQDGKLTLPEMVVPCVLWLLVALVKASYISFFRFPHGLERVDRRLTPKLSALAASLVDAKSSVCIFTYDDDGKGKVMNRHYKYR

WLLFGVVLGLLMSLSAPATRGGYGHNMFGSNGFQLTAALLAFFATFLFAATLTFSVLKITDMQREIRAKLHVLTNLAFLERRCLMSPSKHASIAFDLDESFNAKNV

FSGFPGWYSLRSLILYASACANHRARTTAMRVFWFALVCAFIVGIADTLLMIQNNRPGDQYYSTAHSYAFFTFLFWGALLHRYLYVCISTRRELQHHLYIMDIAGL

YHRVKLSDSEAGDIIQQCRCISESNDAEPEIFPVIIYCFVVFLTVILNLAAMTAICYQLGRAIYR 

Protein kinase (LdBPK_351070 / XP_003864692.1) 

MTVLPPKINVPATPALDGVDINSLYDVNHGKLLGKGGFSEVLAVRHIPSGEIRALKVMMRPSLVGKKAEMVAHEKEILRRTCHPAIITLHEAVQTPDKVYFALDLM

NEDLFEFIVRNKTVNEDLSRAIMHQLMSGIAYLHEQSIVHRDIKPENILINVVVKSEANNAANDDSESATRVEGLQVMSDINSIPLEKLNVEVKIADFGLAKVVME

WDVCSTPCGTSFYIAPEVIRGIEEQGAKPLCTNQRLVKSVDVWSAGVVFYVLLCGRPPFHGQVRTGQDRRDLLRRIDHGVLFNPNHGWDSISAEAKNLILKMLD

QESSKRITSDEVLRHPFFTAHGYSRPVPASDARRRFMQMQQLSLRTKVPAAQSAEAQVKTMSPLSGPDGQQIKVSSSGGGSSSKGSSNSTGSFLSSIKDFFGHRS

KHTSDISKEERQRMHAELAELQATVIAEEDQEGDVTSYKPSMPVKEAKPARTAVMNMKAKVGPDALRK 


