Additional file 1

1. Map showing location where isolates were collected.
2. A comparison of VSGs AnTat1.1b and AnTat 1.10

3. The following data are presented for each VSG :

a) Amino acid sequence with cysteine residues in red
b) Domain combination
c) N-terminal domain sequences of homologues identified using the whole VSG

sequence to screen the T. b. brucei TREU927 and T. b. gambiense Daloa genomic
sequences. The N-terminal domain was standardised by ending 5 residues before first

cysteine in the C-terminal domain

d) Percentage identities measured using NCBI blast 2 sequences

(http://www.ncbi.nlm.nih.gov/blast/bl2seq/wblast2.cqi)

e) Thrre way alignment for the six VSGs used to determine the location of sequence

divergence.

The screen was performed in 2006



Map of Africa showing the geographic origins of the isolates analysed in this paper. The expressed
VSGs were characterised from field isolates from Tororo in Uganda; the Trypansoma brucei brucei
TREU927 genome reference strain came from Kiboko in Kenya and the T. b. gambiense genome strain
came from Daloa in Cote d’lvoire. Areas of endemic T. b. rhodesiense human trypanosomiasis are
shown in red and T. b. gambiense human trypanosomiasis in blue. The range of T. b. brucei is far
more extensive.



Location of differences between AnTat1.1 and AnTat1.10 in primary and tertiary structure of N-terminal domains

— I —
coiled coil surface loops

>Antl1.10
QTAGRPLADAVGKALCTYSKTAKRQAANLAQALDRGITAAKKSQ
OAHELATIALAKLPHYREAAATILIYAKNKRAEAEANIENWKGQ
KTKLVGEAMYSSGRIDELMLMLEGHRDGQSAGQTKTCLGAAGNG
NTVDEFVKTECDTEQDHNINADESDIEQAARTLSQENRDPEAGG
GTNCKITGNLASDYDSHPNDLSLLGGLLTIHNGGGFKATTTIKT
AAAANKLISALASKVNDIAANLKAHTESAPTTKQELKTLLAAKG
ARSKLAAANDEYTSWEAGKKPVNFDEHIKKVFGAEDGKDSAYAL
ALEGISIEVPQKPGTTESKQLYSMQPKDLMAALIGTIAEIQKAA
ATKAPCPKHKLTSA

>Antl.1lb
QTAGRPLADVVGKTLCTYSKTAKRQAANLAQTLORASSAAKQSR
OAQQLAALALAKLPDYKEAAATLLIYATHKIQDAQASIENWTGE
NTKLVGQAMYSSGRIDELMLLLEGHREDGANGQDKTCLGAAAGG
NTVNEFVKTECDTESGHNIEADNSNIGATDYDSHANELPLLGGL
LTIHNAGGFKTGQSLQTAAPTNKLISALKNKGAGVAAKLATVTA
ARPTNKQEFKTLLASKAERAKLQAANEEYNNWKPGAKPADFDAH
IKKVFGAEDGKDSAYALALEGISIEVPQKPGTTESKQLYSMQPK
DLMAALIGTIAEIQKAAATKAPCPKHKLTSA

Score = 437 bits (1125), Expect = 4e-121
Identities = 254/366 (69%), Positives = 286/366 (78%), Gaps = 27/366 (7%)

Antl.10 1 QTAGRPLADAVGKALCTYSKTAKRQAANLAQALDRGITAAKKSQOAHELATIALAKLPHY 60
QTAGRPLAD VGK LCTYSKTAKRQAANLAQ L R +AAK+S+QA +LA +ALAKLP Y
Antl.1lb 1 QTAGRPLADVVGKTLCTYSKTAKRQAANLAQTLORASSAAKQSROAQQLAALALAKLPDY 60

Antl.10 61 REAAATILIYAKNKRAEAEANIENWKGQKTKLVGEAMYSSGRIDELMLMLEGHRDGQSAG 120
+EAAAT+LIYA +K +A+A+IENW G+ TKLVG+AMYSSGRIDELML+LEGHR+ + G
Antl.lb 61 KEAAATLLIYATHKIQDAQASIENWTGENTKLVGQAMYSSGRIDELMLLLEGHREDGANG 120

Antl.10 121 QTKTCLGAAGNGNTVDEFVKTECDTEQDHNINADESDIEQAARTLSQENRDPEAGGGTNC 180
Q KTCLGAA GNTV+EFVKTECDTE HNI AD S+I
Antl.lb 121 QODKTCLGAAAGGNTVNEFVKTECDTESGHNIEADNSNIG--—-—-——————————————— 159

Antl.10 181 KITGNLASDYDSHPNDLSLLGGLLTIHNGGGFKATTTIKTAAAANKLISALASKVNDIAA 240
A+DYDSH N+L LLGGLLTIHN GGFK +++TAA NKLISAL +K +AA
Antl.lb 160 —--—--—- ATDYDSHANELPLLGGLLTIHNAGGFKTGQSLQTAAPTNKLISALKNKGAGVAA 213

Antl.10 241 NLKAHTESAPTTKQELKTLLAAKGARSKLAAANDEYTSWEAGKKPVNFDEHIKKVFGAED 300
L T + PT KQE KTLLA+K R+KL AAN+EY +W+ G KP +FD HIKKVFGAED
Antl.lb 214 KLATVTAARPTNKQEFKTLLASKAERAKLQAANEEYNNWKPGAKPADFDAHIKKVFGAED 273

Antl.10 301 GKDSAYALALEGISIEVPQKPGTTESKQLYSMQPKDLMAALIGTIAEIQKAAATKAPCPK 360
GKDSAYALALEGISIEVPQKPGTTESKQLYSMQPKDLMAALIGTIAEIQKAAATKAPCPK
Antl.lb 274 GKDSAYALALEGISIEVPQKPGTTESKQLYSMQPKDLMAALIGTIAEIQKAAATKAPCPK 333

Antl.10 361 HKLTSA 366
HKLTSA
Antl.lb 334 HKLTSA 339



Ako1

MPTVASMQHHKPIKASNIFFRYLTLALTLLVALSLTRKGESAAGD
GLNAAEFRALCHLAAIADLSADATTLPTIDPNEKQEIEMLNMSASQATWQAAFPAPDQPE
PDVQOACNTGDKRIHCLKDYKKFKQLKATLKTESAAEQTRGKHKLVPAIQETPEGRRVQR
QOLHDLATEAADIISTYNSQHSQLKQKLGTALTTVLKQALYGTGTAEKTGKYGDKWTATAT
RTTDCAQNMAGTSLRGDLACLCINDSATNKQMCGNTVGPDNSNNWQASATTTNINGLVSK
CKTLVKPKLSAQTIRAALAIFDAKLRSHTGGGKDAIVLGTPHTNGDCGGQANVACVDYTQ
OLTPTNEGEQNKINWYQHLDQAASTLOQELETAEIDRQHALRQLGDLKKRAYSLYNTLKIA
NSPHTTKGTEIHAKEQNTKESKCKLKNTTAEECPETDCDYDKTKNECKSKPGSETTATPT
GAGAAGTTTEKCKDKKKDDCKDGCKWEGETCKDSSILATKKFALSVVSAAFVALLF

Domain combination: Bl

GeneDB Blast results N-terminal domains

>Akol

MPTVASMQHHKPIKASNIFFRYLTLALTLLVALSLTRKGESAAGD
GLNAAEFRALCHLAAIADLSADATTLPTIDPNEKQEIEMLNMSASQATWQAAFPAPDQPE
PDVQQACNTGDKRIHCLKDYKKFKQLKATLKTESAAEQTRGKHKLVPAIQETPEGRRVQR
QLHDLATEAADIISTYNSQHSQLKQKLGTALTTVLKQALYGTGTAEKTGKYGDKWTATAT
RTTDCAQNMAGTSLRGDLACLCINDSATNKQMCGNTVGPDNSNNWQASATTTNINGLVSK
CKTLVKPKLSAQTIRAALAIFDAKLRSHTGGGKDAIVLGTPHTNGDCGGQANVACVDYTQ
QLTPTNEGEQNKINWYQHLDQAASTLQELETAEIDRQHALRQLGDLKKRAYSLYNTLKIA
NSPHTTKGTEIHAKEQN

>gamb276cl2
MPTVASMQHHKPIKASNIFFRYLTLALTLLVAISLTRKGESAAGDGLNAAEFRALCHLAA
IADLSADGTTLPAINPNEKQEIEILNMSASQATWQAAFPDPDQPEPDVQQOACNTGDKRIH
CLKDYKKFKQLKATLKTESAAEQTRGKHKLVPAIQETPEGRRIQKQLNDLAAEAADIISS
YESQHAQLKQKLGGALTSVLKQALYGTRTTQTGSTYADKWTATGSRTADCEAQKAGLSLR
GDLACLCISDSTTRKQMCGNGIGTDSSSEWQTSASKINIDSLISKCKEITKPKLRAATIR
TALATIFDAKLKSHTQGSKDAIVLGTPHTNGNCGQQASVACVDYTQOLTPTNEGEQNKINW
YOHLDQAASTLQELETAEIERQHALRQLGALKKRAYSLYNTLKIANSPHTTKGTEIHAKE
ON

>contigl1l608 adjusted manually to maintain VSG reading frame
AEFRALCRLPPIPDLLANATALPTIDPNEKQEIEILNMSASQATWQAAFPAPDQADPEPE
PACKSEDQVVRCLKDYQTFKQLKESLKSESAAEKTGDKHKLVPAIQET
PEGRRVQRQLHDLAAESAEVISSYDSQHSQLKQKLGAALTSILKEALYGAGTTATGENYD
DKWTATTTRAADCAAPQAGKSIRGDLACLCINDQTTSKOMCGNAVGTDGGNDWQASATAT
NIDKLVGKCKTLVKPKLTTRAIHKALSDFDAKLKSHTGGAKDAIVLGTPHTDGTCGSTAN
KACVDYTEQLTPTTEGAQNKISWYQHLEHAART
LOELQTAQIERQDALRRITTLKKRAYSLYNTLKIANSPYTTKGTEIHAKEQN

Short at N-terminus due to end of contig — couldn’t extend

NCBI blast 2 sequence scores for N-terminal domains
excluding N-terminal signal sequences

Tororo v Tbg: 84%
Tororo v Tbb 927: 73% over available sequence
Tbg v Tbb927: 71% over available sequence



CLUSTAL W (1.83) multiple sequence alignment

Akol
TbgDal
Tbb927

Akol
TbgDal
Tbb927

Akol
TbgDal
Tbb927

Akol
TbgDal
Tbb927

Akol
TbgDal
Tbb927

Akol
TbgDal
Tbb927

Akol
TbgDal
Tbb927

Akol
TbgDal
Tbb927

MPTVASMQHHKPIKASNIFFRYLTLALTLLVALSLTRKGESAAGDGLNAAEFRALCHLAA
MPTVASMQHHKPIKASNIFFRYLTLALTLLVAISLTRKGESAAGDGLNAAEFRALCHLAA
------------------------------------------------- AEFRALCRLPP

KkkKkkkk gk,

IADLSADATTLPTIDPNEKQEIEMLNMSASQATWQAAFPAPDQPEPDVQQACNTGDKRIH
IADLSADGTTLPAINPNEKQEIEILNMSASQATWQAAFPDPDQPEPDVQQACNTGDKRIH
IPDLLANATALPTIDPNEKQEIEILNMSASQATWQAAFPAPDQADPEPEPACKSEDQVVR

Kk khkk ke  hekkheshokhhhhhhhohhhkhhhhhhhhkhhhkk hxkk oke ¢ Kkkeeo ks o

CLKDYKKFKQLKATLKTESAAEQTRGKHKLVPAIQETPEGRRVQROQLHDLATEAADIIST
CLKDYKKFKQLKATLKTESAAEQTRGKHKLVPAIQETPEGRRIQKQLNDLAAEAADIISS
CLKDYQTFKQLKESLKSESAAEKTGDKHKLVPAIQETPEGRRVQROQLHDLAAESAEVISS

Kkkkkg Khkkhkk shkgkkkkkak _Kkkhkkkhkkhkhhhkhkghskkshkhghahgahkhs

YNSQHSQLKQKLGTALTTVLKQALYGTGTAEKTGKYGDKWTATATRTTDCAQNMAGTSLR
YESQHAQLKQKLGGALTSVLKQALYGTRTTQTGSTYADKWTATGSRTADCEAQKAGLSLR
YDSQHSQLKQKLGAALTSILKEALYGAGTTATGENYDDKWTATTTRAADCAAPQAGKSIR

Kgkkkghhkkhhkk khkkgokkgkkkkg K3 | Lk kkkkkk skgakk *k kg k
GDLACLCINDSATNKQMCGNTVGPDNSNNWQASATTTNINGLVSKCKTLVKPKLSAQTIR
GDLACLCISDSTTRKQMCGNGIGTDSSSEWQTSASKINIDSLISKCKEITKPKLRAATIR
GDLACLCINDQTTSKQMCGNAVGTDGGNDWQASATATNIDKLVGKCKTLVKPKLTTRATIH

Kkkkkkkk Kk sk Kkkkkkk gk Kk skkgkkg kkg kg Kkkk g _Kkkkk g gkg
AALATFDAKLRSHTGGGKDAIVLGTPHTNGDCGGQANVACVDYTQQLTPTNEGEQNKINW
TALAIFDARKLKSHTQGSKDAIVLGTPHTNGNCGQQASVACVDYTQOLTPTNEGEQNKINW
KALSDFDAKLKSHTGGAKDAIVLGTPHTDGTCGSTANKACVDYTEQLTPTTEGAQNKISW

kky Khkkkkakkk Kk _Kkkkkkkkhkkkkgk *kk Kk, kkkkkkgkhkkkk Kkk Kkkkk

YOHLDQAASTLQELETAEIDRQHALRQLGDLKKRAYSLYNTLKIANSPHTTKGTEIHAKE
YOHLDQAASTLOQELETAETIERQHALROQLGALKKRAYSLYNTLKIANSPHTTKGTEIHAKE

YOHLEHAARTLOQELQTAQIERQDALRRITTLKKRAYSLYNTLKIANSPYTTKGTEIHAKE
kkkksokk hhkkkakhokokk hhkss hkkkkkkhkrkkkkkhkrkkskhkhkrkkkkhk
ON 422
ON 422

ON 373

* %
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Ako 2

MSAVATGFILAIAALKQAGAVSDGENAAIFKPLCAALQLAD
VKPTFEPPIQPKMPEPLELYRLNMSIAPKDWRAKFLKQSTAPPTAVDLPQGEKDAERQTR
WKTWTDTAVFLATGSNEKDLKSNYGLTTATDAQIEATRATIHDIVETAHAIYTATATANE
TAPADDALLQKEIAQAVYGEETYGPAELTATKVLSGADAGYTAACGGGGTHKPONTVAGT
ITICVCGCAEGQSHKPCHKKQATETAWQATNIPNRASWGNLRNVCPKATKTKITAHGLREL
VAAAKKIANTQGNDVFIGSEGENTCNGNANGACVKITGGVASGNLKDDAIPWINKLEAVA
EQLTERGNYNSEQQRKTAAINELISRAKAVAKRAHYLFQFQKTAQAAAAGEATEGTVSKA
DCKQYTTNSTCPKNDCKWDSTTEDKGDHCKPKPGSEPTTAGTGDGDAKTDSKCSDKKKEE
DCKDGCKWDGKECKDSSILVNKQFAFSVVSAAFMALLF

Domain combination: Bl

GeneDB Blast results N-terminal domains

>ako?2

MSAVATGFILAIAALKQAGAVSDGENAAIFKPLCAALQLAD
VKPTFEPPIQPKMPEPLELYRLNMSIAPKDWRAKFLKQSTAPPTAVDLPQGEKDAERQTR
WKTWTDTAVFLATGSNEKDLKSNYGLTTATDAQIEAIRATIHDIVETAHAIYTATATANE
TAPADDALLQKEIAQAVYGEETYGPAELTATKVLSGADAGYTAACGGGGTHKPQNTVAGT
ITCVCGCAEGQSHKPCHKKQATETAWQATNIPNRASWGNLRNVCPKATKTKITAHGLREL
VAAAKKIANTQGNDVFIGSEGENTCNGNANGACVKITGGVASGNLKDDAIPWINKLEAVA
EQLTERGNYNSEQQRKTAAINELISRAKAVAKRAHYLFQFQKTAQAAAAGEATEG

>Tb11.24.0011
MSAVAPGVILAIAALKQARGVTDGDNAAIFKPLCAALQLADVKPTFEPPIQANMPE
PLDLYRLNMSIAPKDWRAKFLNQGNKAASTPAEVPTDENDEELKARWKTWADTAVFLATD
NNEKDLKANYGLATATAGQIEAIRPTIHDITEAARAIYTADSDPGPAPDADELLQKEIAQ
AVYGQEQWGPEELTANKVLSGPDTGYTTACGGGGTQKPONTVAGTIICVCGTGNTQSKKP
CHKKQTTQTAWQATNIPNRASWGNLRNVCPKATKTKITAHGLRELVAAAKTIANTQGNNV
FIGSEGENTCNGNAAGACVKITGGAPSGNLKDDAIPWINKLEAVADKLAARDNYNSEQRR
KKAATADLISRAKAVTKRAHYLFQFQKTAKTAAAGEATEG

>Tbg843£08.plk
MSAVATGVILAIAALTQARGVTDGDNAAIFKPLCATLOLADAKSTFEPPIQPKMPEPLDL
YRLNMS IAPKNWRAKFLKQYNKATPTPAAADLPQGEKDAETTARWKTWADTAVFLATDNN
EKDLOANYGLTTATAGQIEAIRPTIHDITEAARAIYTADSDPETTPEDDELLQK* IAEA
VYGQEQWGPEELTANKVLSGPDTGYTTACGGSGTQKPONTVAGTIICVCGCANTQTHKPC
HKKQTAETAWQGSNIPDRSSWGNLRTICPKATKTKITAHGLRELVAAAKTIANTQGNDVF
IGSEGENTCNGNANGACVKITGGAASGNLKDDAIPWINKLEAVADKLAARDNYNSEQRRK
AAAIADLISRAKAVTKRAHYLFQFQKTAKTAAAGEATEG

NCBI blast 2 sequence scores for N-terminal domains
excluding N-terminal signal sequences

Tororo v Tbg: 79%
Tororo v Tbb 927: 79%
Tbg v Tbb927: 87%



CLUSTAL W (1.83) multiple sequence alignment

Tbb927
TbgDal
ako2

Tbb927
TbgDal
ako2

Tbb927
TbgDal
ako2

Tbb927
TbgDal
ako2

Tbb927
TbgDal
ako2

Tbb927
TbgDal
ako2

Tbb927
TbgDal
ako2

MSAVAPGVILAIAALKQARGVTDGDNAAIFKPLCAALQLADVKPTFEPPIQANMPEPLDL
MSAVATGVILAIAALTQARGVTDGDNAAIFKPLCATLOLADAKSTFEPPIQPKMPEPLDL
MSAVATGFILAIAALKQAGAVSDGENAAIFKPLCAALQLADVKPTFEPPIQPKMPEPLEL

Kkkkk Kk khkhkkhhk K*k _Kokkgkhkhkkhkkhhkkghhhhkk * Kkhkkkhkkk ghhkkkk g%

YRLNMSTAPKDWRAKFLNQGNKAASTP--AEVPTDENDEELKARWKTWADTAVFLATDNN
YRLNMSTAPKNWRAKFLKQYNKATPTPAAADLPQGEKDAETTARWKTWADTAVFLATDNN
YRLNMSTAPKDWRAKFLKQS---TAPPTAVDLPQGEKDAERQTRWKTWTDTAVFLATGSN

kkkkhkkkhkkkghhhhkkk gk PR ssk L kek Kk skkkkkgkkkkkkkk K

EKDLKANYGLATATAGQIEATIRPTIHDITEAARAIYTADSDP-GPAPDADELLQKETIAQA
EKDLOQANYGLTTATAGQIEAIRPTIHDITEAARAIYTADSDP-ETTPEDDELLQK-TIAEA
EKDLKSNYGLTTATDAQIEATRATIHDIVETAHAIYTATATANETAPADDALLQKETIAQA

kkkkgokhkkghhk _hhkkkkk *hkkkk *gkgkkhkk sk Kk kkkk Kk

VYGQEQWGPEELTANKVLSGPDTGYTTACGGGGTQKPONTVAGTIICVCGTGNTQSKKPC
VYGQEQWGPEELTANKVLSGPDTGYTTACGGSGTQKPONTVAGTIICVCGCANTQTHKPC
VYGEETYGPAELTATKVLSGADAGYTAACGGGGTHKPONTVAGTIICVCGCAEGQSHKPC

hhkk ok skkh hhkk hhhhkkh Khokhkkohhhkkh Fdhkohhhkhhkhkhkhkhkhkhkhkhkhkk (s ke okkk

HKKQTTQTAWQATNIPNRASWGNLRNVCPKATKTKITAHGLRELVAAAKTIANTQGNNVF
HKKQTAETAWQGSNIPDRSSWGNLRTICPKATKTKITAHGLRELVAAAKTIANTQGNDVF
HKKQATETAWQATNIPNRASWGNLRNVCPKATKTKITAHGLRELVAAAKKIANTQGNDVF

Kkkkggahhhh shkhkghkohhhhhhk shhhhhhhhhhhhkhhrhhhhhhh Kkhkkkkkgx*

IGSEGENTCNGNAAGACVKITGGAPSGNLKDDATIPWINKLEAVADKLAARDNYNSEQRRK
IGSEGENTCNGNANGACVKITGGAASGNLKDDATIPWINKLEAVADKLAARDNYNSEQRRK
IGSEGENTCNGNANGACVKITGGVASGNLKDDATIPWINKLEAVAEQLTERGNYNSEQQORK

hhkhkkhhhhhdhhhdhd dhdhhhdhhdhh  dhkdhhhhdhhhhhhhhhhhgokhes * Fdhhkhkkgxk

KAATADLISRAKAVTKRAHYLFQFQKTAKTAAAGEATEG 396
AAATADLISRAKAVTKRAHYLFQFQKTAKTAAAGEATEG 397
TAAINELISRAKAVAKRAHYLFQFQKTAQAAAAGEATEG 396

hhkk shkhhkhkhkhkohhhhhhhkhhhkhhhgohhhkhhhhhk
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60
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237
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297
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357
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357



Bug1

>Bugl

MOALRRTLTISFVAALAWPQQASGSGNALKTAAWKEMCQTAKEL
RAVPTAAANKLASTROQTIAELEATALRLAAVAASQADVGDAATLGALAKELSTEAASL
SSGYTAKTNKALTAAAASAAVYGGISEFLNLLTAGITGATNGCLAKQDGATLIGSRDE
LTDCPIDKELTVEETSSTIKTTFTADGITTLKTDNVKDTGSNAALCVLFQTPTDAPSK
LFHKAAEFLAAGGTLSVNTATTTIKTEHGKKISKETNKVGTALIKQAHTQTHELLTEP
ENDPTSASKSKIKALASDTNFTATVVROLKLIGMAGSDKTLEDYAKSKIKTLLDDGKA
NFDTKWNALIDTKIYDGKSEKVKTEKASSITSTKELIQSVLYYQIDLKTKLKRVKEEL
EQKKNDCEKETEEVCNAIEGEQECNNTKDCHYDSKKDGKKCTLKKEVKEKLEKTNQET
GVKDGNKDRCTKHGTDKTKCEAENTAGQTPVCGFRKGKDNEPEQDKEMCRNGSFLVNN
KFALSMVSAAFVALLF

Domain combination: Al
GeneDB Blast results N-terminal domains

Tbg:

Contig assembled manually based on:
>gamb1660g03.glkrevcomp

>gambl87el2.plk

>gamb1588a05.plk

>Bugl

MOALRRTLTISFVAALAWPQQASGSGNALKTAAWKEMCQTAKEL
RAVPTAAANKLASTROQTIAELEATALRLAAVAASQADVGDAATLGALAKELSTEAASL
SSGYTAKTNKALTAAAASAAVYGGISEFLNLLTAGITGATNGCLAKQDGATLIGSRDE
LTDCPIDKELTVEETSSTIKTTFTADGITTLKTDNVKDTGSNAALCVLFQTPTDAPSK
LFHKAAEFLAAGGTLSVNTATTTIKTEHGKKISKETNKVGTALIKQAHTQTHELLTEP
ENDPTSASKSKIKALASDTNFTATVVROLKLIGMAGSDKTLEDYAKSKIKTLLDDGKA
NFDTKWNALIDTKIYDGKSEKVKTEKASSITSTKELIQSVLYYQIDLKTKLKRVKEEL
E

>Tbb927chr5
MHIIARIIAFTYVAVLMCTQRSATTGAALKKAAWNKMCATEKELRTVPATAEQKLTEAQG
TIEALENPALKMAAVAGAHADAGEALILAALAAELRSEAQTKLLNLKELRKTALEAAAVA
AAVYGGVSEFFTLMTAGQSGTINGCLADTDGSNVISGKSGLGDCPIDQAISLTDTSETLT
TTFTENGISSLKAADVKDDSTNANKCVLFQONAQAGNDRLFQHGAAFLAAGGTLSVSTAAT
TLKTGHGONIKANSTATGAALIKQAHSATLELLKHATTEAEHVGKNKAKELASDSHFAAT
VVKKLKLIGMKGSDSTLEAYAKSKIKSLLADGGENFGSKWQTLIDTPIYDGKSEEVKTEK
ASSITSTKELIQSVLYYQIDLKTKFKRAKEELE

>Tbg

MSRAKATTSFIFAAVLVCSQLGAATGNALKAAAWQODMCTTAE
OLTKIPALATKKLDQAQAVMADYRDAAMRLTAVAATRADSGDAIVLAILGSKLLEAAEET
AGNLKALRPLSIKAAAAAGTVYGGISDFLNLLSAAHTGITCGCLNAKGDGDIMADTTELA
SCPIDNEIDLEKDTTGLETVVGDKGFKTLKTTDVKATSTSNTKCVLFQDASAVGNNKLFQ
KAATFLIAGGTLKVNSAGPTMTTAHGAALAAEQSTAGGKLITQAHAAIKELLSQAETAPA
SAAKTKVKALAADSNFAKVVVNKLKLIGMEGSGNTLEHNAKVKIKNLLADGCKNFDSKWQ
ALIDTPIYDGKSEKIKTEKASSISSTTEIIQSVLYYQTKQQOTDFLRLOKELE

NCBI blast 2 sequence scores for N-terminal domains
excluding N-terminal signal sequences

Tororo v Tbg: 50%
Tororo v Tbb 927: 58%
Tbg v Tbb927: 50%



Bug?2

MLATAETRQTARLLTLQTAVLAALVIPRSADAAAAHSSSGISG
FRAICELINLGAASCQDDQVGAESNDIKEAAALINLTIANPAIITELEAKATPEEAIGTE
NSKAAQQCTGDNEWICKAAHSRLKQKKGLKTKQTLTELSTKPTLKESIEAVLNQLKTEIA
SIDNRSGAKQCSEAKKALATAIGVQODTSKDNLALPEATTDRATTCGKPSGTDKGTIAGKN
LLADAVCLCSSDAASSNAGDNCNLQTGTGNLDFASAISVSSSDLKKLLGGCSAFKADTKL
TAHALEAALSAFDNERFRNQGTNNKITNVIGHVDGTGAECDGSDAGNKGACVYYGKSPGS
KALLPPAWREHITAATIGHLOQHAEQERLRRHESIKRATTLNTTLAALILIAGDASSSQALR
EAAQTKOQTNIGAQPGGKGAKDCGQHKDNTTCTAHKNCKWEGESDTKGECKPKDGEGQTNP
AAGAGTDGKTNTTGSNSFAINKAPLLLAFLLF

Domain combination: B2
GeneDB Blast results N-terminal domains

Tbb 927 — best match CONTIG11866 32%

>Bug2

MLATAETRQTARLLTLQTAVLAALVIPRSADA

AAAHSSSGISG
FRAICELINLGAASCQDDQVGAESNDIKEAAALINLTIANPAIITELEAKATPEEAIGTE
NSKAAQQCTGDNEWICKAAHSRLKOKKGLKTKOQTLTELSTKPTLKESIEAVLNQLKTEIA
SIDNRSGAKQCSEAKKALATAIGVODTSKDNLALPEATTDRATTCGKPSGTDKGTIAGKN
LLADAVCLCSSDAASSNAGDNCNLOQTGTGNLDFASAISVSSSDLKKLLGGCSAFKADTKL
TAHALEAALSAFDNERFRNQGTNNKITNVIGHVDGTGAECDGSDAGNKGACVYYGKSPGS
KALLPPAWREHITAAIGHLOQHAEQERLRRHESIKRATTLNTTLAALILIAGDASSSQALR
EAAQTKQTNIGAQPGG

>gamb856d03.qlk_1

MLATAETRQTARLLTLQTAVLAALVIPRSGSAA
AAHTSSGISGFRAICELINLGDASCQE
DQVGAESNDIKEAAALINLTIANPAIITELEAKDTAEEAIGTENSKAAQQCSGDNEWICK
AAHRRLKQKKGLKTKQTLTELSTKPTLKESIEAVLNQLKTEIASLDNRDGAKHCSEAKKA
LATAIGVODTTKDNLNLPEATTDRATTCGKPSGTHKGTIAGKNLLGDAVCLCSSDATSSN
AGENCNLQTGTANLDFRSAISVTNSDLKKLLGGCSAFKADSKLTAHALEAALSAFDSERF
RNQGTNNKITNVIGHVDGSGNECDGSNDGNKGACVYYGKSPGSKALLPPAWREHITAAIG
HLOHAEQERLRRHESIKRATTLNTTLAALILIAGDASSNQALREAAQTKQTNIGAQPGG

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: 93%
Tororo v Tbb 927: N/A
Tbg v Tbb927: N/A



Buteba 1

>Buteba 1
MSMLSLTIRKROQPONAITNAIATTTVFISIILLAINSGATAPTTAVNAREFDLLCTLVRA
EENLEERQTASQAAKEVVALAAQIELILANLKHIERLAAAEPQDAPKESSSGDTPEACKA
PKSTVCTKAAQIYKRFRPDEKLALAFLAETTGELRATFNVTLKQIATTATSHARYFGQONT
ETRQALAKIKKALYGSPEAKGDAIIDSADSTRSAACGKTDSNEANSAKKRAAAALICLCG
GDNTNTGNDACFTQTKADINYASKSGAVEKAWTEISQKCQANTRTTKVTTAQLKTAATEL
ATLTHQKRGDKAVAGLLGAAQINAGAVDCDGSDANGKGSCVILSTSAKKYKVETPDWLTA
MQEAINNLDDEQIEINNGQKAEAHILALNSSLTTLLAQAVAPAKQAPTQAAVPPEKQTNP
QKDCTKNTKKKDCKEGDGCKWTNEDEETGSHCKAKNDGEGVKTENEGTTTTSATGNNSFV
IKTSPLLLAVLLF

Domain combination: B2
GeneDB Blast results N-terminal domains

Tbg:

Two non-overlapping hits with
>gamb333c09.plk

>gamb215bll.plk

cannot join or extend to form contigs

>Butl

MSMLSLTIRKRQPONAITNAIATTTVFISIILLAINSGATAPTT
AVNAREFDLLCTLVRA
EENLEERQTASQAAKEVVALAAQIELILANLKHIERLAAAEPQDAPKESSSGDTPEACKA
PKSTVCTKAAQIYKRFRPDEKLALAFLAETTGELRATFNVTLKQIATTATSHARYFGQONT
ETRQALAKIKKALYGSPEAKGDAIIDSADSTRSAACGKTDSNEANSAKKRAAAALICLCG
GDNTNTGNDACFTQTKADINYASKSGAVEKAWTEISQKCQANTRTTKVTTAQLKTAATEL
ATLTHQKRGDKAVAGLLGAAQINAGAVDCDGSDANGKGSCVILSTSAKKYKVETPDWLTA
MQEAINNLDDEQIEINNGQKAEAHILALNSSLTTLLAQAVAPAKQAPTQAAVPPEKQT

>Tb10.v4.0152

MSMLSLTNRKQOLONAITNATATTTVLISIILLAINSGAAAPTT
AVNAREFDLLCTLVRA
EENLEERQTAGQAAKEVVALAAKIELILANLKHIERLAAAEPQAAPKESTSDETPEACKA
AKSTVCNKAAQIYKKFRPDEKRALAFLAETTDKLSATVNVTLKQIADNKANHAAYFGEST
GKRPAFANVKKALYGDPAVTGDGIIDTGDNTRPKACGNTASAAAKSGKARAEAALICLRG
SDSSNGGNAACFTGAALDTNYGSPSNDFATAWTQIKQQCSQKQRQAKVTGEQLKTAASAL
NHLVHSKHGDKAVAGLLGYAEANTGAISCDGSTGNGKGSCVILSTSANSYKVETPDWLTA
MQETINNLDGEKHEIEKGWKAEAHTLALNSSLTTLLALQAGSSKEAAPEKQASPEKQS

>Tbg

MSMLSLTPRKQELRSAITNAITTTAVFINTIPLAINSDAAGPTK
AVNAREFELLCTLVQA
EDNLEARLSAGAESKSVVKLAEQLEIILPNLKHIERLAAAEPQAAPKESSSDETPEACKA
AKSTVCDKAAQIYKKLHPDEKLELAFLAETTSKL

gap

TRPTACGNTASAVANSAKKRAAAALICLCG
SDNTNTANAACFTGAAPNTNYGSPSNDFATAWTQIKQQCSQKQKQAKVTGEQLKTAASPL
NHLVHSKHGDKAIVGLLGYAEANTGAISCDGSTGNGKGSCVILSTSANSYKVETPDWVTA
MQETINNLDGEKHEIEKGWKAEAHTLALNSSLTTLLALPAGSSKEAAPEKQASPEKQS



NCBI blast 2 sequence scores for N-terminal domains
excluding N-terminal signal sequences

Tororo v Tbg: 67% (for available sequence)
Tororo v Tbb 927: 69%

Tbg v Tbb927: 87% (for available sequence)



Buteba 2

MAKISSKIEVSYIVLPLSLIFAVSGCHATQGDALSKENRDELCNLNKELAVL
PATYVKNLISQWDAEDLRASDELRLRIYLADNTPQKAAELAPLLAAHSAIVQRTATETAT
ETKEVAGLIAAAAALNGQITEFFHIAANAYQAGGTGKGCVTGEDASKIVQGTKGLGDCGL
ETLTVEPTAAAALTQLTATGFTNLQGAKTTTQRADASADCRLEFNTDGSNGVLGSQASAGG
LTFAGGYIKVAANADTITGSSLAAMNEGHEATHKAYHRLWRAYVTITKSKAATQAGYSRI
NLDQLTGTTEARRVFREATIQKTPKYDDAKDSDTVKQSMTAHYGPDAKFNSKTWELVDGHQ
VKKEAYETNGKGTEKLANIKDINELRKILTYYQTRQTSISNNAAQETKQCSEITAQEQKP
PETDTTCEKKGTGAECKDGCKVEGTGDSKKCVKDPTYKPKQAEGVKAEGKGKTNTTGSNS
FVIKKSFLFLAFLLF

Domain combination: A2

GeneDB Blast results N-terminal domains

Tbb 927 best match Tb927.3.270 32% identity

>but2

MAKISSKIEVSYIVLPLSLIFAVSGCHA

TQGDALSKENRDELCNLNKELAVL
PATYVKNLISQWDAEDLRASDELRLRIYLADNTPQKAAELAPLLAAHSAIVQRTATETAT
ETKEVAGLIAAAAALNGQITEFFHIAANAYQAGGTGKGCVTGEDASKIVQGTKGLGDCGL
ETLTVEPTAAAALTQLTATGFTNLQGAKTTTQRADASADCRLFNTDGSNGVLGSQASAGG
LTFAGGYIKVAANADTITGSSLAAMNEGHEATHKAYHRLWRAYVTITKSKAATQAGYSRI
NLDQLTGTTEARRVFREAIQKTPKYDDAKDSDTVKQSMTAHYGPDAKFNSKTWELVDGHQ
VKKEAYETNGKGTEKLANIKDINELRKILTYYQTRQTSISNNAAQETKQCSEITAQEQKP
P

>Tbgl

AKISSKIEVSYIVLPLSLIFAVSGCHA
TQGDAL*KENRNELCNLNKEIAVLPATYVKNLI
SQSETEEGKATDELRLRIYLADSTPKKAAELAPLLAAHSAIVQRTATETATETEEVAGLI
AAAGALNGQITEYFHIAANAYQSGGSGKGCITADADSKIVQGPAGLTDCGLTTLSVDPVA
ATEITEVTKTVFPGLNARK

Gap
SQOSAGALVFAGGYITVAANTAEITATSLAAMNEGHATSHKAYHRLWKAYVTITKSKAAT
OATYSRINLADLTNTPEARRVFREAIQKTPKYDDAKDSDTVKQSMTAHXSPDVKFNSKTW
ELVDGHQVTKEGYETNGKGTEKLANIKDINELRKILTYYQTRQTSISNNAAQETKQCSEI
TAQGQKHQ

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: 84% over available sequence
Tororo v Tbb 927: N/A
Tbg v Tbb927: N/A



Buteba 3

MKLCIFCSVFIAVLOMVEIGASGAVTPGENAAEFAAVCSLV
QFAKAKIPPASEPQEIQKIINTLSVINFTLMDEQTRSTVEKNKEKTWEQIQSEHTGETKY
YGDHWDKWTRVAKLPPTDPEALALKDWERHRANENLKQQIKSLLHEALNLVKEAATFKED
LKAASLERLQELALYGSVGKSAELKSADDRKGYCGKGTTDGTAAGVGATDSLYATILCLC
AGAATDNTVGKGCCLDCQSGANAAAWTAHSNGKDRAEFLASKCPAALIPEHPTTPELNHR
LAAFYKLALGTTSTTQTIKYTVGKVSGTGEGGCDGEVTGTSGRCAKYTAQQILQDDASLK
WROSLKAAATLYDKQAQAKITTYRLADKLRLINATAAALYHTPLTQTQIQPMSRTDAATK
PTTNCSEHKSSKTTCENTGKCEWEANPSDKSKGECKPKAGTETPAVGSGDGAAAGASATD
KKCSEKKTEGECKDGCKWEGTECKDSSILVNKKFALSVVCAAFAVLLS

Domain combination: Bl
GeneDB Blast results N-terminal domains

gambiense contig assembled by hand starting with
>gamb1420g06.gqlk
>gamb1557e09.qlk
>gambl1465h01.qgqlk
>gamb655g05.plk

>but3

MKLCIFCSVFIAVLQMVEIGASGAVTPGEN

AAEFAAVCSLV
QFAKAKIPPASEPQEIQKIINTLSVINFTLMDEQTRSTVEKNKEKTWEQIQSEHTGETKY
YGDHWDKWTRVAKLPPTDPEALALKDWERHRANENLKQQIKSLLHEALNLVKEAATFKED
LKAASLERLQELALYGSVGKSAELKSADDRKGYCGKGTTDGTAAGVGATDSLYATILCLC
AGAATDNTVGKGCCLDCQSGANAAAWTAHSNGKDRAEFLASKCPAALIPEHPTTPELNHR
LAAFYKLALGTTSTTQTIKYTVGKVSGTGEGGCDGEVTGTSGRCAKYTAQQILQDDASLK
WRQSLKAAATLYDKQAQAKITTYRLADKLRLINATAAALYHTPLTQTQIQPMSRTDAAT

>927chr9

MKLCIFRSVFIAVLQIFEIGASGAAPPGEN
AAEFAAVCSLVQFAKAKIPPASEPQEIQKIT
INTLSAINFTLMDDLTRSTVERNK*KT*EQIQSEHTGETLYFGDH*DKWTRVAKLPETDP
EALALKDWERHRANNNLKKQIKSLL*EALALDKEAANAKEDLKVASITNLQEAALYGSPG
KSVELKTTDDRKGYFGKGSTDGAAAGVGATDSLYATILCLCAGATGDEAGGKGCCLDCQS
GANGAAWTPTSAGKARAEFLASKCPAALIPEHPTTTELNHRLRAVYKLALGTTSNTQTIK
YTVGKVSGTGEDGCGGEVTGTIGRCVKYTAEQILEDEASLK*RQSLKAAAKLYDKQAQAK
ITMYRLADKLRLINATAAAL*HTTLT*TQI*PMSRTDAAT

>tbg

MKLCIFCSVFIAVLOQMFEIGATGAATPGEN
AAEFAAVCSLVQFAKAKIPPASEPQEIQKIINTLSAINFTLMYEQTRST
VEKNKEKTWEQIQSEHTGETKYYGDNWDKRTRVAKLPETDPEALALKDWERHRANNNLKN
QIKSLLWEALSLKTEAASAKEDLKAANLERLQELALYGSAGKSAELKSADDRKGYCGKGT
TDGTAAGVGATDLLYATILCLCAGAATDNTAGKGCCLDCQSGPNAEAWTAHSDGKDRAEF
LASKCPAALIPEHPTTPELNHRLAAFYKLALGTTSTTQTVKYTVGKVSGTCEGGCDGEVT
GTTGRCAKYTAQKILODDASLKWROSLKAAATLYDKQAQAKITTYRLADKLRLINATATA
LYHTTLTQTQIQPMSRTDAAK

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: 92%
Tororo v Tbb 927: 84%
Tbg v Tbb927: 82%






CLUSTAL W (1.83) multiple sequence alignment

but3
tbgDal
Tbb927

but3
tbgDal
Tbb927

but3
tbgDal
Tbb927

but3
tbgDal
Tbb927

but3
tbgDal
Tbb927

but3
tbgDal
Tbb927

but3
tbgDal
Tbb927

MKLCIFCSVFIAVLOMVEIGASGAVTPGENAAEFAAVCSLVQFAKAKIPPASEPQEIQKI
MKLCIFCSVFIAVLOMFEIGATGAATPGENAAEFAAVCSLVQFAKAKIPPASEPQEIQKI
MKLCIFRSVFIAVLQIFEIGASGAAPPGENAAEFAAVCSLVQFAKAKIPPASEPQEIQKI

hhkhkhkdh dhhhhhhkhe *hkhkokhk Khhhhkhhkhkhhkhhkhkhhkhkhkhkhhkhkhhkhkhkhhkhkhkhkhkhkhkhk

INTLSVINFTLMDEQTRSTVERKNKEKTWEQIQSEHTGETKYYGDHWDKWTRVAKLPPTDP
INTLSAINFTLMYEQTRSTVERKNKEKTWEQIQSEHTGETKYYGDNWDKRTRVAKLPETDP
INTLSAINFTLMDDLTRSTVERKNKKT--EQIQSEHTGETLYFGDH-DKWTRVAKLPETDP

dhkhkkhk hhkhkkk o khkkhkkkhkkkg dhkhkhkhhhdhdd *okkes *k Fdhkkhkkkk Kkk%

EALALKDWERHRANENLKQQOIKSLLHEALNLVKEAATFKEDLKAASLERLQELALYGSVG
EALALKDWERHRANNNLKNQIKSLLWEALSLKTEAASAKEDLKAANLERLQELALYGSAG
EALALKDWERHRANNNLKKQIKSLL-EALALDKEAANAKEDLKVASITNLQEAALYGSPG

hhkhkkhhhhhdhhhdhhhohdhhokhhdhhdd ddhx % _*kkh | hhkkkk Kk s _kkk dkhkkkk %

KSAELKSADDRKGYCGKGTTDGTAAGVGATDSLYATILCLCAGAATDNTVGKGCCLDCQS
KSAELKSADDRKGYCGKGTTDGTAAGVGATDLLYATILCLCAGAATDNTAGKGCCLDCQS
KSVELKTTDDRKGYFGKGSTDGAAAGVGATDSLYATILCLCAGATGDEAGGKGCCLDCQS

hk  kkkggkkhhkhk Khhkkgkhkhkkshkkhkhhk *hkkhkkkhrkkhrks kg3 *hkkkkkkkx*

GANAAAWTAHSNGKDRAEFLASKCPAALIPEHPTTPELNHRLAAFYKLALGTTSTTQTIK
GPNAEAWTAHSDGKDRAEFLASKCPAALIPEHPTTPELNHRLAAFYKLALGTTSTTQTVK
GANGAAWTPTSAGKARAEFLASKCPAALIPEHPTTTELNHRLRAVYKLALGTTSNTQTIK

Kk ok, kkk, ok kk khkkhkhkhkhhkhkhkhkhhkhkhhkhhkk dhkhkhkhkk Kk Kkhkkhkkkhkhkk khkkok

YTVGKVSGTGEGGCDGEVTGTSGRCAKYTAQQILQODDASLKWRQSLKAAATLYDKQAQAK
YTVGKVSGTCEGGCDGEVTGTTGRCAKYTAQKILQODDASLKWRQSLKAAATLYDKQAQAK
YTVGKVSGTGEDGCGGEVTGTIGRCVKYTAEQILEDEASLK-RQSLKAAAKLYDKQAQAK

Kkkkhkkhhkk Kk Khk Khhkhkhk Khhkk *kkhkgohkkohkghhhkk *kkhkkhk *hkkkkkhx*k

ITTYRLADKLRLINATAAALYHTPLTQTQIQPMSRTDAAT 400
ITTYRLADKLRLINATATALYHTTLTQTQIQPMSRTDAAK 400
ITMYRLADKLRLINATAAALHTTLTTQ---IPMSRTDAAT 392

dk hhkhkkkhkkhkhkhkhkkkhohkhe * * % dhkkkkhkk

60
60
60

120
120
117

180
180
176

240
240
236

300
300
296

360
360
355



Buteba 4

MPKATYALVVQTLLLVSKV
HOQVQPTAGDAIKKKYWTALCDIAVDADKIAAKALHNLQQPATPGAESLRNLLRALVYNLA
NNTEPTSPGERMIWSHFAEEASAATIDFYKGDKPAKLITAVRDAARANGAILDWINTQHKV
STSSHGCLSGGDSGEAPAAGSAGMATIDAKCVPNWTAVTAEAAATTAVGLQGLQGTLGGQ
KGEGELANGGHGCNSNSANSAVKLLNGGTGTSVAGQSPTLVAGIFKLTGTSMAMDDLSNV
ATKQTTHPYVYHIVQAVKTAGETLATEDVSTIDRAKTSNSFKSVARVHLLGTKATDSRRD
TEIPDKIQAVFGSPDKYTAIYSKNVDEMPLTNELTHDPNLKKLGDITDINDLMRLYFFFL
DRLKSHVKDLTAQLEEAKRQQSPKSAKEKEKECHTKGQDKQEECEKLESQGCVFNKDGKD
GEKCTLKKEVETELEKATTSEEGKDGKATNSTGSNSFVINKAPLLLAFLLF

Domain combination: A2

GeneDB Blast results N-terminal domains

>but4d

MPKATYALVVQTLLLVSKVHQVQPTA
GDAIKKKYWTALCDIAVDADKIAAKALHNLQQPATPGAESLRNLLRALVYNLA
NNTEPTSPGERMIWSHFAEEASAAIDFYKGDKPAKLITAVRDAARANGAILDWINTQHKV
STSSHGCLSGGDSGEAPAAGSAGMATIDAKCVPNWTAVTAEAAATTAVGLQGLQGTLGGQ
KGEGELANGGHGCNSNSANSAVKLLNGGTGTSVAGQSPTLVAGIFKLTGTSMAMDDLSNV
ATKQTTHPYVYHIVQAVKTAGETLATEDVSTIDRAKTSNSFKSVARVHLLGTKATDSRRD
TEIPDKIQAVFGSPDKYTAIYSKNVDEMPLTNELTHDPNLKKLGDITDINDLMRLYFFFL
DRLKSHVKDLTAQLEEAKRQQSPKSAK

>Tb92703

MAKATYALVVQTLFLVSKVNQVQPTA
GDAIKKKY*KALCDIAVYADNIAAKALSSMQEPA
TPCRKALONLLRALVYNLANSTEQATPGERMIWSHFAEQTGTTIEFYNGDNPAKLITAVR
DAARAGGAILDRIETQHTISTITHDCLSPNDAGGPPATGNTNLQSMEAKCVSDWTAVKPK
KEATVAVSHVGLQGELSRNNAHSELSNGDHKCNSNSADIAVKLLHGDTGTSLAANNPKLV
AEIFKLTDNGITTEGLANVAAKQQTNPYVYHIVQAVKASEETITLEAVSTLYKAKPSNSP
KSVARVHFLGTIHTDTTRDTEVPDKIQTAFGSPEEYTAIYSRNVDEMPLTKELTHDPNLK
KLSDITDINDLMRLYFFFSDRLKSQVKDLTGQLEEAKRQQAPKSAE

>TbgChr3

MPKATYALVVQTLLLVSQVQQVQPTA
GNAIKKKY*KALCDIAVDADKIAAKALHNLQQPA
TPGAASLRNLLRALVYNLANNTEPTSPGERMIWSHFAEEASAAIDFYKGDKPAKLITAVR
NAARTNGAILDWINTQHKVSTSSHGCLGADNTVTNLVDKDTAMASAAPNCVASWAEVTAN
NAGAATVSAQGFTGVLGTAVPHGTLANTDKKCNSNSGHTAIKLLNDATGTNVGPAEPKLV
AGIFKLTDNGIATEGLRNVDENKKTTHPYVYHIVQAVKTSEETITLEDVSTLDKAKTSNS
FKGVARVHLLGTKATDGSRDTEVPDKIQTAFGSPEEYTAIYSRNVDEMPLTKELTHDPNL
RKLGEITDINDLMRLYFFFSDRLKSQVKDMTGQLEEAKRQQAPKSAK

NCBI blast 2 sequence scores for N-terminal domains
excluding N-terminal signal sequences

Tororo v Tbg: 74%
Tororo v Tbb 927: 67%
Tbg v Tbb927: 68%



CLUSTAL W (1.83) multiple sequence alignment

but4
TbgDal
Tbb927

but4
TbgDal
Tbb927

but4
TbgDal
Tbb927

but4
TbgDal
Tbb927

but4
TbgDal
Tbb927

but4
TbgDal
Tbb927

but4
TbgDal
Tbb927

MPKATYALVVQTLLLVSKVHQVQPTAGDAIKKKYWTALCDIAVDADKIAAKALHNLQQPA
MPKATYALVVQTLLLVSQVQQVQPTAGNAIKKKY-KALCDIAVDADKIAAKALHNLQQPA
MAKATYALVVQTLFLVSKVNQVQPTAGDAIKKKY-KALCDIAVYADNIAAKALSSMQEPA

ko kkkkkhkkkhhkkghhhghshhhhkhhghhhhhk _*khkkhkkhd *kgkhhkkkhkk _gksx*

TPGAESLRNLLRALVYNLANNTEPTSPGERMIWSHFAEEASAAIDFYKGDKPAKLITAVR
TPGAASLRNLLRALVYNLANNTEPTSPGERMIWSHFAEEASAAIDFYKGDKPAKLITAVR
TPCRKALONLLRALVYNLANSTEQATPGERKMIWSHFAEQTGTTIEFYNGDNPAKLITAVR

* % skgkkkkhkhhhhhk kk sokkhghhkhhhkhkhgg gokskkghkhshhhhhhhhk

DAARANGAILDWINTQHKVSTSSHGCLSGGDSGEAPAAGSAGMATIDAKCVPNWTAVTAE
NAARTNGAILDWINTQHKVSTSSHGCLGADNTVTNLVDKDTAMASAAPNCVASWAEVTAN
DAARAGGAILDRIETQHTISTITHDCLSPNDAGGPPATGNTNLQSMEAKCVSDWTAVKPK

skEkkg  kkkkk kokkk gkk ok kk . P P B R
AAATTAVGLOGLQGTLGGQKGEGELANGGHGCNSNSANSAVKLLNGGTGTSVAGQSPTLV
NAGAATVSAQGFTGVLGTAVPHGTLANTDKKCNSNSGHTAIKLLNDATGTNVGPAEPKLV
KEATVAVSHVGLQGELSRNNAHSELSNGDHKCNSNSADIAVKLLHGDTGTSLAANNPKLV

P *g * K, ee Kok 3 KEkkkk | kokkkg [ kkk g CK L EE

AGIFKLTGTSMAMDDLSNVAT-KQTTHPYVYHIVQAVKTAGETLATEDVSTIDRAKTSNS
AGIFKLTDNGIATEGLRNVDENKKTTHPYVYHIVQAVKTSEETITLEDVSTLDKAKTSNS
AEIFKLTDNGITTEGLANVAA-KQQOTNPYVYHIVQAVKASEETITLEAVSTLYKAKPSNS

* kkkkk 33 3.k ** kg Khokkkkkkkkkkkgy Kkkgs *k kkkg skk Kkk*k
FKSVARVHLLGTKATDSRRDTEIPDKIQAVFGSPDKYTAIYSKNVDEMPLTNELTHDPNL
FKGVARVHLLGTKATDGSRDTEVPDKIQTAFGSPEEYTAIYSRNVDEMPLTKELTHDPNL
PKSVARVHFLGTIHTDTTRDTEVPDKIQTAFGSPEEYTAIYSRNVDEMPLTKELTHDPNL

Kk kkkkkghkhk  kk  kkkkgkhkkkhg hhkkkgokkkhkkkghkkhkkkhkk sk kkkkkKx

KKLGDITDINDLMRLYFFFLDRLKSHVKDLTAQLEEAKRQQSPKSAK 406
RKLGEITDINDLMRLYFFFSDRLKSQVKDMTGQLEEAKRQQAPKSAK 406
KKLSDITDINDLMRLYFFFSDRLKSQVKDLTGQLEEAKRQQAPKSAE 405

skk  skkkkkhkkkhhhhhk *hkkhkkohkk sk Fhkkhrkkhrkghhhkg

60
59
59

120
119
119

180
179
179

240
239
239

299
299
298

359
359
358



Buteba 6

MYALMLQLTAVLWLVTQTQAANIVGGANRPDHAALCKFITMAAREVEVPEIPALPTDEY
NYIHMVNFSTAPEDWONMFFEDKASKKAHADPKAAGATGRGFEANWDOQWQKTALSHLDA
TTADAKKQAGVVQLSDTEAALVKPQLAHLAALADELITELSGLQPGPGSTTASSAKQLL
TTAAYGEETVPKPNPNPEKVFGAALNGNRDAICEATSTGPQVATTLATLACVCHKGNAN
TVDPPVCTDQAKGSENWQDADPAATALTGPNLAATAKSCAKESKEKVTAAELATAITDL
DKLIHKGATDAYLGSFVSTKCNGSSGNGVCVKFASYNTKPSSLVNKLTWIPQLNDLVTK
LMDLERKKIRAEQLVERIKSLKKETTVVIEVAKATASSMEKFETKTNHQKQTSEATSRC
STHNTNTTCTQNKCKWDGTTEDKGKCVADESKGATQTNTAGTGAAGTTTEKCKDKKKDD
CKDGCKWEGETCKDSSILATKKFALSVVSAAFAALLF

Domain combination: Bl
GeneDB Blast results N-terminal domains

Tbg closest match >gambl1360£f04.plk 2

>Buté6

MYALMLQLTAVLWLVTQTQA
ANIVGGANRPDHAALCKFITMAAREVEVPEIPALPTDEYNY
THMVNFSTAPEDWQONMFFEDKASKKAHADPKAAGATGRGFEANWDQWQKTALSHLDATTAD
AKKQAGVVQLSDTEAALVKPQLAHLAALADELITELSGLQPGPGSTTASSAKQLLTTAAYG
EETVPKPNPNPEKVFGAALNGNRDAICEATSTGPQVATTLATLACVCHKGNANTVDPPVCT
DQAKGSENWQDADPAATALTGPNLAATIAKSCAKESKEKVTAAELATAITDLDKLIHKGATD
AYLGSFVSTKCNGSSGNGVCVKFASYNTKPSSLVNKLTWIPQLNDLVTKLMDLERKKIRAE
QLVERIKSLKKETTVVIEVAKATASSMEKFETKTNHQKQTS

>Tb11.v4.0034

MYAIMLPMTIVLWLVTKTEG
TDIVGGANRQEHAALCKFVAMAPREVEIPTIPAMPEDDLD
YIHMVNFSAATGSWQEMFYSDKAAKKTHDNPKSAGODGRGFEENWPRWTKIAAKKLEATT
GGOKNQAGIMELTEDQETLARDHLKHIRTRAHELAKELQSTIQPPSDAPKDNTAKETIATA
VYGENAKPASNPDPSKVFTGTTTGTRDSVCKAAGGNGNPATALEALTCVCFRGTNNVDPA
VCVQAADGGTWEAASTFATGVTAANLGKLAKSCPFDAGQITGTEILAATANLNDLIHKDT
SNAYLGQFASSKCDGNKAQGVCLEFSGFASKAQPIVEQLTWIPPLKNLALGLOQTLESNKQ
RGLOITEQIKKLKKDAVVIVDSAKATAAALEKIKGGTQKQHTIG

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: N/A
Tororo v Tbb 927: 46%
Tbg v Tbb927: N/A



Buw1

MSMKQGGAALVLLIMTIKRVNALVADESEAAHRAMCALTEAASATFTAPSGTEQADELNDK
IQAANMSVADAHWQALFDSEAGSKPYDETTGDNRTIADSLGGQEKWDGWRKAFANIKALNI
GTATKGEYPKITNEVDRKIARQQLRPIAAQATIKLAAAMKPLKAFLSDGKINKINENLRKAL
YGGDGDLQTPTISKSFGDQGDTWNNLCQGSAKRKSIAGDFFCICTGAAAATKQCSAAYSNT
EHSNQPSINTGWTALQKSCGKREQSKATVESIYAAVTQWRVALNQKGSGSENSVWLGKSSG
TGTECAGTDGNTCVDYSGFFKANSGADLATLPWLSALSEAAAKLRQAAEAAAAVKSLQTQOM
OALQOGATVEIYSAAASGVLAKEMTIAIPTAPPTQHELQPQTQOKKQOAELAETECNTAGDNKA
ECEKKTGCTYDEAKDKGKRCKLSEEAKKVADGTAKDAKTNTTASNSFVIHKAPLLLAFLLF

Domain combination: B2

GeneDB Blast results N-terminal domains

>Buwl

MSMKQGGAALVLLIMTIKRVNALVAD
ESEAAHRAMCALTEAASATFTAPSGTEQADELND
KIQAANMSVADAHWQALFDSEAGSKPYDETTGDNRTIADSLGGQEKWDGWRKAFANIKAL
NIGTATKGEYPKITNEVDRKIARQQLRPIAAQAIKLAAAMKPLKAFLSDGKINKINENLR
KALYGGDGDLQTPTISKSFGDQGDTWNNLCQGSAKRKSIAGDFFCICTGAAAATKQCSAA
YSNTEHSNQPSINTGWTALQKSCGKREQSKATVESIYAAVTQWRVALNQKGSGSENSVWL
GKSSGTGTECAGTDGNTCVDYSGFFKANSGADLATLPWLSALSEAAAKLRQAAEAAAAVK
SLOTOMQALQGATVEIYSAAASGVLAKEMTIAIPTAPPTQHELQPQTQKKQAE

>Tb927 11

MSIQQGAAALVALIMLATDRVKAVAD

ESEAAHRAMCALTEAASATFTTPAGSPEAEGLS
DKIQAANMSVADARWQAFFDSEAGSKPYDETTGDNRTLADKLGGKEKWDGWRKAFANIKV
LNIGTKPQGEYPKINSEVDRKLARQQLRAVAAQATQLERTMKPLKAFLSDDKSNKINENL
RKALYGGDGELSTPTLGKSFGANGESWAGLCATKANRKS IAGDFFCICTGADATTKQCSG
AYSNTAHDSQPSINTGWTALQQSCGKREQSKATAGTIYAAVAQW*AALKQKASGSDNSVW
LGKSSSTGTACAGTDTNTCIDYSDFFKKSAGADLATLPWLSALSDAAA
QLKQAEEAAAAVKSLOAQIQALQGASVEIYSAAASGVLAKEMPIATPTAPPTQQ
RLQPQTQKKQAE

>gamb217£04

ROASTALRTLIMLTTDRVKADAD

DTEAVHRAMCALTEAASVTFTPPAAVAEPAGLNDKI
OAANMSVADARWQALFDSEVGSKPYDETTGDNRTLADKLCGKEKWDGWLQAVANIKALNI
GTKPEGEYPKINSEVDRKISRQQLRPTIAAQATKLATAMK*LKAFLSDDKINKINENLRKA
LYGGDGELSTPTLGKSFGANGES *AGLCATKANRKSIAGDFFCICTWQNAVTK*CSGAYS
HTAHNDONNINTGWTALQKSCGKREQSKASVASIYAATAQWRAALKQKNKGGSDNSVWLG
ASDNTGATCAGTDTNTCVDYSDFFK
KTGGIDLAT*HRLKALTAVEQ*LKQAEETAAGVMSLOVOMQAVQGASVEINSAAASG
VLSKEMPITVPTARSQSTEINYKHSKNK

Reading frame adjusted after DFFK

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: 69%
Tororo v Tbb 927: 80%
Tbg v Tbb927: 78%



CLUSTAL W (1.83) multiple sequence alignment
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Buw?2

MTTPGKIVIAYVITTAITTYVSSANAALKDTTWKSLCGLEEELRKLPSVAATTLERQETSVN
AYKITGLKTLLYGHTLGDSKDAAAIASLGLTLLKKADEEQSSKHTGTTTAIKALTSSQELVG
RIHEGIEILAIATHDSVWCLGNTAGTADAAGERTGAGCKGKIHDLTTTAANLGDDVIDSDGY
KTIQDITDGTGVADSSKCPFTAVAANHQTWGAGKANAKMIDGMLTFTTAEQVTRSGFTKKRA
AKDRLTDKLSVTVHADVMALKEAYRNTEIRAGSSALKAAAEDNQLTPTLTRLLORAPYNMPA
ADADAEAKNLVKTKFSTTGSTLEDLWKQIKDASVVDIMKETEEATTIEKIQQLETLRATIEL
YAASDKGKLAKLKKELEQAQADKNGAKVSKTTEECNDHKELGPCQKAGCKFDNSKNDGEKCF
PDPEAKTDKKGREDGKTTTTSTTGSNSVLINKAPILLAFLLF

Domain combination: A2
GeneDB Blast results N-terminal domains
Tbg closest is >gamb249a02.plk at 31%

N-terminal domains

>Buw?2

MTTPGKIVIAYVITTAITTYVSS
ANAALKDTTWKSLCGLEEELRKLPSVAATTLERQETS
VNAYKITGLKTLLYGHTLGDSKDAAAIASLGLTLLKKADEEQSSKHTGTTTAIKALTSSQ
ELVGRIHEGIEILAIATHDSVWCLGNTAGTADAAGERTGAGCKGKIHDLTTTAANLGDDV
IDSDGYKTIQDITDGTGVADSSKCPFTAVAANHQTWGAGKANAKMIDGMLTFTTAEQVTR
SGFTKKRAAKDRLTDKLSVTVHADVMALKEAYRNTEIRAGSSALKAAAEDNQLTPTLTRL
LORAPYNMPAADADAEAKNLVKTKFSTTGSTLEDLWKQIKDASVVDIMKETEEATTIEKI
QOLETLRATIELYAASDKGKLAKLKKELEQAQADKNGAKVS

>Tb927chr5

MTTTGKIVIAYVIATAVTTYVAG
TLAALKKNVKKPLCGLEEELRMLPSVAATALKRQEAS
SNAYKITGFKTLLYGHTLDDSKDTAAITALGQTLLKKADDEQNAKHATTATAIKALTFSQ
ELVGRIHEVIEILATATHDSVYFLGNSGATSNAAAERTTAGCKGKIHDLTTTADNIDDDI
LDENGYKTITDVENTNGVGDSNKCPFTAQAASHQTWGAGTADAEMIDGMLTCTTAEQVAR
SGFTKVGTANNRLTDALSITVHADTARPKSAYRETKIKGKAAIEQAAEDSQLTPTLKRLL
ORAPYNMPAADANSEADNLVKTKFSTGTPLEKL*KEIKDASVVDIMKETEEPTTIEKIQ
QTETLRVTIEFYAASDKEVLAKLKKELDQAQAAKNGGKVS

(Reading frames adjusted)

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: N/A
Tororo v Tbb 927: 74%
Tbg v Tbb927: N/A



Do1

MIPATGSPAALAVPQOKQASRYLIVVVAAAMTTKVATAALEEGANAPAF
HNLCTILAAADTDLAIGQETTTDKDKLLDTIHQLNHTFSDQSWONEFKTAKGPGNWRDTL
PEKYKGDAKWQEMYPTWLKAAKEAETDEENTAVKKIGAEGLSEAQKLLLRPTVQQLAARA
HDIKNQLOSLAKLEQSDDAKGASKLLKEAAYGSATKTRENTAHTDIFASTCTSTATNCCK
DDSSQKPPPTAAGVAMCLCAADGTKSKMCVNPQTALSNWNDPQSNHVAEWAKLRVYCSEK
LGGDRPEEAINNALESLMANLHFNGNKLYLGAWQTGACRSGSGNAFCVSYTSDASKDASA
VNKQPWVEKTRRAVAALRNSROATAEAKQLKRQLTTIVAELAAAAQAAKNMNTKTINTEK
TAPTSTKDLNANCSKHKDSKTTCENTGKCEWKGKTETDGTCEVDESKVTTQTNVAKAGTD
SKTNTTGSNSFVIHTAPLLLAVLLF

Domain combination: B2

GeneDB Blast results N-terminal domains

>Dol

MIPATGSPAALAVPQOQKQASRYLIVVVAAAMTTKVATA

ALEEGANAPAF
HNLCTILAAADTDLAIGQETTTDKDKLLDTIHQLNHTFSDQSWQONEFKTAKGPGNWRDTL
PEKYKGDAKWQEMYPTWLKAAKEAETDEENTAVKKIGAEGLSEAQKLLLRPTVQQLAARA
HDIKNQLQSLAKLEQSDDAKGASKLLKEAAYGSATKTRENTAHTDIFASTCTSTATNCCK
DDSSQKPPPTAAGVAMCLCAADGTKSKMCVNPQTALSNWNDPQSNHVAEWAKLRVYCSEK
LGGDRPEEAINNALESLMANLHFNGNKLYLGAWQTGACRSGSGNAFCVSYTSDASKDASA
VNKQPWVEKTRRAVAALRNSRQATAEAKQLKRQLTTIVAELAAAAQAAKNMNTKTINTEK
TAPTSTK

>Tb09.244.1110

MIALAFASVPKLRANAAVAAGEN
AALFRGLRTILSAAETKITLGSETTAEDPNIGAIQQL
NLTFSKPTWKAVFKTKPGEGNWRDEIPDTHKENKQWKALYPAWLKAAQAEEEDTEPNVLK
EVGAAKLSKHQKIYFGSEVAKVAAQAAKIAENLQELKTHERSRDAESAHKLLKTAAFGGA
DKARTRLKHTDMFTSGCAADPQVCCKDDTNTGKPPITVAGVIMCVCAADANEPKACINPQ
TALTTWANPSTATATEWPKISAYCTANSGQEINVDSIDAALDRVLATGRFDTKKLYIGAA
NSGACRSGSANGFCTTYTAASATDTSKLNSAPWLANVRKATRALRLSKEATEEAKRLKTQ
IATLYAGLSGTAAAATTQIPEPPALDKGTTVARV

>gamb261la02.plk

MIALAFASVPKLRANAAVTAGEN

AALFRDLCTIVSGAKS
TATIGSETTTLDPTVGSIHQLNLTFSDPAWKAVFKTKPGKENWQEEIPDAHKENAQWKAL
YPTWLAAAKADEQDTELKVLKAVGADKLKPHQKAYFGSEVAKVAAQVSKIAETLOQELKAE
ERSTDAESAQKLLRTAAFGGPDKTRSGLTHIDMFTSGCAANQAVCCKDDDGTGKPPITVA
GVIMCVCAHDGNLGTACINPATALATWADPSAATQAEWTKISAYCTANSGQEINVDSIDD
ALGRVLATARFDSSKLYIGAANGGACRSGSANGFCTTYTAASATDTSKLTAAPWVANVRK
ATRALRLSKKATEDAKRLKAQLATLYAGLSGAAAAAARIPEPPALDKGTTVARLT

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: 44%
Tororo v Tbb 927: 45%
Tbg v Tbb927: 77%



Do2

MSHARYVFLATFITAQMASFSAG
OATISTLANKHEYRELCKLLALARTGITLODLSSPPTEDINLVMDINMSLSEVSWONMFVKDKSKGEWHANAAE
AKQEGKGYEQSWDKWLNSRQRLKEDAQTTEFKQLKLEDLKPHQKRSLRRHVQAVAEEVAN
EASGFVGGESTEGQLNAAEATKTLREAAYGAGDTTEAKVTAQQAFGAAMTDQARTATCTT
NAQGRAGKSVLATAACLCLKPQEGTQVDGACGMTLDGSGTWRDSAAAPTSADIQNLAKYC
AGDGSTNDPGARIKAALTALATSVVRGTTDAHLGAFKTGNCDGKNTGGICVELKNGARAE
DGGVTQLGWYEKLNTLADKLIRROQQAQTRNKHAKEKIQKLVTTLKAFIKVTKGEAAPEIA
ADAPNAKKGAPGPATSCSSYNTNATCHONNCKWEENASDKSKGTCKPKTETETPPAGAGT
GAAGASAEDKKCSNKKKQEDCKDGCKWEGTECKD

SSILATKKFALSVVSAAFVALLF

Domain combination: Bl
GeneDB Blast results N-terminal domains

Tbb 927 present in reads

>tryp XI-346e09.plk rev comp

reading frame adjusted by inclusion of n at 316
Cannot extend at 3’ end

Tbg:
>gambl1337ell.plk 5 33% identity

>Do2

MSHARYVFLATFITAQMASFSAG

QAISTLANKHEYR
ELCKLLALARTGITLOQDLSSPPTEDINLVMDINMSLSEVSWQONMFVKDKSKGEWHANAAE
AKQEGKGYEQSWDKWLNSRQRLKEDAQTTEFKQLKLEDLKPHQKRSLRRHVQAVAEEVAN
EASGFVGGESTEGQLNAAEATKTLREAAYGAGDTTEAKVTAQQAFGAAMTDQARTATCTT
NAQGRAGKSVLATAACLCLKPQEGTQVDGACGMTLDGSGTWRDSAAAPTSADIQNLAKYC
AGDGSTNDPGARIKAALTALATSVVRGTTDAHLGAFKTGNCDGKNTGGICVELKNGARAE
DGGVTQLGWYEKLNTLADKLIRRQQAQTRNKHAKEKIQKLVTTLKAFIKVTKGEAAPEIA
ADAPNAKKGA

>Tbb927

MPHVHYVFSATFISGEMVWHSTY
OTIRTLANKHKYRELCKILALARTDITLODLSSPPHE
DINLVMDITMSLSDPSWQDMFVKDKSKGEWHANAADANQKGKGYEDQWADWLAARKRIKK
LSKXTAFKGLNLAELKDYQKTNVRQHVQAVAEQVATAASNFVPATSEDAKLTSDDVTPTL
ROAAFGDKAATEGGVTIQQAF

NCBI blast 2 sequence scores for N-terminal domains
excluding N-terminal signal sequences

Tororo v Tbg: N/A
Tororo v Tbb 927: 64% over available sequence
Tbg v Tbb927: N/A



Kinu1

MDYKDCYGYLAALTFVVSLCSG

APLTDNDPVAEQISDLCK
EKFYVETLIQONLKQRVQSTADSIKDMEKLKATWEKAAAATSDAAKKCLFSALEHKADAEL
LRELPKIEEATEAVTTAQIALSEHVGMLGATITLAKTKLDSGSSNHGNADTGSIRIALSR
TTATTDLCNEPATISDIKPGVSEIQPGKLFKLKLTKPTDLHKHMFVDWLTIGGLKSCTAH
TSYDONFDGALSGCQYSASGTAVATQASTKPPYATAAVTLFKNNDPEQQCEVTDLPAGGA
ADKHKKLQHSLCRALQLGNVKGHSLRQLDGAALQSDHVVANTIRNCDPVFQKLTTATDGE
GTTELKKYIKEAYGSSASEFAEKFITNAEKLOMTLRLNDKIETKDLSAVSPGEQTAAALS
HIQGLHNKRELEAGKKSTSAAAVDPQKSEDCKGEKDETKCNKKDGCEFKDGECLAKVTTA
AGTDGKTNTTGS

NSFVIHKTPLLLAVLLLA

Domain combination: A2
GeneDB Blast results N-terminal domains

Tbg — contig cannot be assembled further in 3’ direction
>gamb606g06.glk
>gamb1287£01.qlk

>kinul

MDYKDCYGYLAALTFVVSLCSG

APLTDNDPVAEQISDLCK
EKFYVETLIQNLKQRVQSTADSIKDMEKLKATWEKAAAATSDAAKKCLFSALEHKADAEL
LRELPKIEEATEAVTTAQIALSEHVGMLGATITLAKTKLDSGSSNHGNADTGSIRIALSR
TTATTDLCNEPATISDIKPGVSEIQPGKLFKLKLTKPTDLHKHMFVDWLTIGGLKSCTAH
TSYDONFDGALSGCQYSASGTAVATQASTKPPYATAAVTLFKNNDPEQQCEVTDLPAGGA
ADKHKKLQHSLCRALQLGNVKGHSLRQLDGAALQSDHVVANTIRNCDPVFQKLTTATDGE
GTTELKKYIKEAYGSSASEFAEKFITNAEKLOMTLRLNDKIETKDLSAVSPGEQTAAALS
HIQGLHNKRELEAGKKSTSAAAVDP

>Tb09.244.0250

MDYKDCYGYLAALTFVVSLCSG
APLTDNDPVAEQISDLCKEKFYVETLIQONLKQRVQSTA
ASIKDMEKLKATWEKAAAATSDAAKKCLFSALEHKADAELLRELPKIEEATEAVTTAQIA
LSEHVGMLGATITLAKTKLDSGSSNHGNAGTGSIRIALSRTTATTDLCNEPATISDIKPG
VSEIQPDKLFKLKLTKPTDLHKHMFVDWLTIGGLTSCTAHTSYDONFDAALSGCNYKTAA
TAEAKQATTKPTYGTTEVTLFKNNDPEQQCEVTDLPAGGAADKHKKLQHSLCRALQLGNV
NGRSLROQLNGAALQSDHVVANTIRNCDPVFQKLTTATDGEGTTELKKYIKEAYGSSASEF
AEKFITNAEKLOMTLRLNDKIETKDLSAVSPGEQTAAALSHIQGLHNKRELEAGKKSTSA
AAVDP

>gamb1287£f01

MDYKDCYGYLSALTFVASLCSG
APLTDNDPVAEQISDLCKEKFYVETLIQKLKQRVQSTA
ASIKDMEKLKATWEKAAAATSDAAKKCLFSALEHKADAELLRELPKIEEATEAVTTAQIA
LSEHVGMLGATITLAKTKLDSGSSNHGNANTGSIRIALSRTTATTDLCNEPATISDIKHG
VSEIKADKLFKLKLTKPTDLHKHMFVDWLTIGGLTSCTAHRSYDQONFDAALSGCQYSASG
KAVATQASTKPTYATAAVTLFKNNDPEQQCEVTDLAPGDSEDK

NCBI blast 2 sequence scores for N-terminal domains
excluding N-terminal signal sequences

Tororo v Tbg: over 93% over available sequence
Tororo v Tbb 927: 95%
Tbg v Tbb927: 91% over available sequence



Maw-ero 1

MHQVLLAAIVLLSPMTKHASG

ATGAGANVAVFEALCGLISLSK
STITPPPQVKTHLTELATLKKLNMSVSESSWRNLFHKNGAKDQYNDQVPQGVAKGDDWDA
KWSGWKEAEKALEKADTDPDLKAAGLTKPDTKLASAARHATAALAESAETTAAGALEPPD
VEEEIGGSKLQTALRTAAFGADVASEQQATIQAAFGGDATQTRSTACEASTAENKAQTVL
AATACVCMDINSNAVNGACHHKHVAAADWSGTSISLPNLQALAAYCPPRPTKPITAAELR
AATIAAVENKITVFGTDGYLGAAVTSCDGQTANGVCVKFTGYKTNPQTSTANLPWIGKLKT
LAAKLEQREKANQKAQEITSIFKVDIKKVKFIVLEAKQKVEGQTTNTLSAAHAGGQSNVA
GKPCEEQTSNTTCRADNNCKWDSKEESEGNFCKPKDGEEQTKTAGAGGDEAAAAKEEGKK
CSDKKKEEDCKSPDCKWEGTECKD

SSIIVTNQFALSMVSAAFVALLF

Domain combination: Bl
GeneDB Blast results N-terminal domains

Tbb 927 best hit >Tb10.v4.0061 33% identity

>Mawerol

MHQVLLAAIVLLSPMTKHASGAIG

AGANVAVFEALCGLISLSK
STITPPPQVKTHLTELATLKKLNMSVSESSWRNLFHKNGAKDQYNDQVPQGVAKGDDWDA
KWSGWKEAEKALEKADTDPDLKAAGLTKPDTKLASAARHAIAALAESAETTAAGALEPPD
VEEEIGGSKLQTALRTAAFGADVASEQQATIQAAFGGDATQTRSTACEASTAENKAQTVL
AATACVCMDINSNAVNGACHHKHVAAADWSGTSISLPNLQALAAYCPPRPTKPITAAELR
AATAAVENKITVFGTDGYLGAAVTSCDGQTANGVCVKFTGYKTNPQTSTANLPWIGKLKT
LAAKLEQREKANQKAQEITSIFKVDIKKVKFIVLEAKQKVEGQTTNTLSAAHAGGQSN

>gamb1327e07

MISVIRALAVILSPIALVGTVDGTKS
TGANVAPFEALCGIIALAKSAVKVPAVTNSHIEQ
MNKVRKLNMSVTDPTWRIIFHKNGKPNEYNDNVPRGIVSGPDWAEQWKQLKEAEQKLENE
AEGTDFKNSHLNTATPDVKRIIRPRIAAIAARAAIKVKSIKEDPQTTEALTDSKVQTLLR
KAVFGDDLADEQGATHQSLFGGTSLSNRGTVCEASTQANKAQTAGAVIARLFLDSNSDIV
ADIFHHAATGGAHWNAGNPDLGQIQAHTIARCRPAVSELLTYDKLIGLITAITTRISLWSG
DGYLGAVTSACSGTTATGSCVKFSGYKANPDQATSALQCLGHLRRLAEQLKDREDMNKKT
EEATRILK

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: 42% over available sequence
Tororo v Tbb 927: N/A
Tbg v Tbb927: N/A



Mul 1

MKRKQLVLLTLVAAVAPASG
ALDDNAAEFRALCDVYNLYQQKAKMTEDSNSDSMOPTLERLIKANLSTATETYFNNKDGAFTKEGKTDEQSIQKWREEA
NKMVSEEDTKTKAKKSTRMPPSEARSAANKRIMELHRDSENVLEEYKAAVATAKAARQEAAAYLTYATFGDNNTDLTED
KIPSTTKOMCGNAAGGHADVGQGIAHALTCLCSVTTGANNECAKGLTTTGNQGSQTATQTAENWKTIAEACSKRKSSMT
PTPELLEAITVGVEAHLGRQPNGAADGDNAYVLGKLGASSVCDMGTNKACINYKTOMTTGTKDVAWQRNLRKAAMELRK
AADLDRQAKLHKIHLOHNDEAAATILLTAELTSKAASTSTLSPSPRSNQQSAPGEESKCKPQNNSAEECPSEHCNYDTK
TKECKPKKTGSETPAAAGTGDASSGVDCSKHQTQQACEAENKDVKQGQKAVCGWIDYVEGTGKLPKPECRS
SSFLLNEKFALSVVSAAFAALLF

Domain combination: B2
GeneDB Blast results N-terminal domains

Tbb 927 closest hit >Tb11.57.0037 36 % identity

Tbg closest hit >gamb761b0l.glk 0 30 % identity
N-terminal domains

>Mull
MKRKQLVLLTLVAAVAPASGALDDNAAEFRALCDVYNLYQQKAKMTEDSNSDSMQPTL
ERLIKANLSTATETYFNNKDGAFTKEGKTDEQSIQKWREEANKMVSEEDTKTKAKKST
RMPPSEARSAANKRIMELHRDSENVLEEYKAAVAIAKAARQEAAAYLTYAIFGDNNTD
LTEDKIPSTTKQMCGNAAGGHADVGQGIAHALTCLCSVTTGANNECAKGLTTTGNQGS
QTATQTAENWKTIAEACSKRKSSMTPTPELLEAITVGVEAHLGRQPNGAADGDNAYVL
GKLGASSVCDMGTNKACINYKTQMTTGTKDVAWQRNLRKAAMELRKAADLDRQAKLHK
THLOQHNDEAAATILLTAELTSKAASTSTLSPSPRSNQQSAP

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: N/A
Tororo v Tbb 927: N/A
Tbg v Tbb927: N/A



Mul3

MNKKILILTVFALAAGKNKIQA

TDELPNAPDFAVLCRIVQHAK
AGFKQASEDEKSVASQLAATTAKLAIINDDDETRYLDKNNRTIYRITGDEPKIPKGAEKK
PLKAKLLOQLERRAAELKNDYDNTFAEATRQIEQANDELAEAVYGAGAKFEDQGDSSKLIT
NARASSLFGATGTYNKNCGGTNGGGAASTSNVGITLVSDIYCLCIAGTASAKTCDQTTTA
LSHGTLFASTAGTGKEAFDALMAKCGSQPQQTSPSELHALLIAWQSKLGSHFESTNTRDA
ARFIIGRADNPATGCTGAAKQHCVDYKSFLGATPSQDPRWVSKIKSAITKVQTAAEKSLR
LRHSLSLLEVVSDQANLTYTEGLNSQRTQRHNAENNAPTKQTETDETCEKKGTGDGCKDG
CKWDGEGDNKKCVKDLDYKPKQAEGGEKESKTGTTNTTGS

NSFIINKGPLLLTFLLF

Domain combination: B2
GeneDB Blast results N-terminal domains

Tbg contig assembled by hand
>gamb86e09.plk
>gamb1296h01.qlk

Sequence adjusted to maintain frame by inclusion of n at 170
Cannot be extended

>Mul3

MNKKILILTVFALAAGKNKIQA

TDELPNAPDFAVLCRIVQHAK
AGFKQASEDEKSVASQLAATTAKLAIINDDDETRYLDKNNRTIYRITGDEPKIPKGAEKK
PLKAKLLQLERRAAELKNDYDNTFAEATRQIEQANDELAEAVYGAGAKFEDQGDSSKLIT
NARASSLFGATGTYNKNCGGTNGGGAASTSNVGITLVSDIYCLCIAGTASAKTCDQTTTA
LSHGTLFASTAGTGKEAFDALMAKCGSQPQOQTSPSELHALLIAWQSKLGSHFESTNTRDA
ARFITIGRADNPATGCTGAAKQHCVDYKSFLGATPSQDPRWVSKIKSAITKVQTAAEKSLR
LRHSLSLLEVVSDQANLTYTEGLNSQRTQRHNAENNAPTKQT

>tbb927

MNKKILILTVFALAAGKNKIQA
TDELPNAPDFAVLCRIVQHAKAGFKQTSEDEKSAASQL
AAKTAKLAIINDDDETR*LDKNNRTIYRITGKEPKIPTRAETKPLKAKLLEIERRAIELK
TDYDTKSSDSSRQIQQANDDLAEAVYGAGAKFDDQGDTSKLITNGRASNLFGKAGTYAKN
CGGTNGGGTATTSNVGITLVSDIYCLCIAGTATTKTCDQTTTASSHATLFASTAGSGKGS
SDALTAKCGSQPQQTSPSELHALLIAWQSKRGAHFESTNTKDEARFIIG*ATNQATGCTG
ANKQHCVDYKYFLGGTPSQDALWVSKIKSAIGKVQTADEKSLRLRHNLSLLEAISDQANL
TYTESLNSQRTQRDNAENNVPTKQT

>tbg
KFDDQGDTSKLITNGRAASLFGPAGTYARKNCGGTNGGGTATTSNVGITLVSDIYCLCIAG
TATTKTCDQTTTASSHETLFASTAGGGKGASDALTAKCGSQPQQOTSPSELHALLIAWQSK
RGAHFESTNTKDEARFIIG-ATNQATGCTGANKQHCVDYKSFLGGTPSQDALWVSKIKSA
IGKVQTADEKSLRLRHNLSLLEAISDQANLTYTEGLNSQRTORDNAENNVPTKQT

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: 85% over available sequence
Tororo v Tbb 927: 83%
Tbg v Tbb927: 96% over available sequence



Mul 4

MTNAKRAFISFKTLFLITTTNLFTAEA
NTAPGDNTAQYKAICMLVNLANKCTKGGOQATTTKTDTALVVGAINISLASNDFQQAIDTE
KDWATLPOQDKKNKLGGSEEDWQFWKESKRQLKKHQAWIKTFTGQPKTAAQRLATAEMTLR
ARKLYEQAQSASATPATSTAQLCKDALYGQGKTSSDGLAAGHATRANVCSDEAAGTNNKA
GTALFWDVLCLCGGSSTHANTKQACGKGLEASETRTDWTPNTNDQAAGDPLIQHCATFGG
AGHLNAVTLESAWAALQTQIKTDSNTNAGKPLVLGAVDASGAAFTGCTGNKVTNGGQCVQ
YKAKHFSNGETTIPWLSALRRAAEKAKSDEDNAKKAQQVEKELQLLNDTVIAILVGEKTT
TTTAASAEESASKKQQEEAEANCNKIEKDTDCKAKPKCAWDGTAKDPNKKCTLSEEAKKE
AAKEAAEKQTGTDGKTNTTGS

NSFVIKKAPLLLAVLLF

Domain combination: B2
GeneDB Blast results N-terminal domains

Tbg contig assembled by hand
>gamb248h03.plk rev comp

>gamb381f10.plk

>gamb1357£09.plk rev comp

Reading frame adjusted by insertion of n at 1122

>Muld

MTNAKRAFISFKTLFLITTTNLFTAEA
NTAPGDNTAQYKAICMLVNLANKCTKGGQATTT
KTDTALVVGAINISLASNDFQQAIDTEKDWATLPQDKKNKLGGSEEDWQFWKESKRQLKK
HOAWIKTFTGQPKTAAQRLATAEMTLRARKLYEQAQSASATPATSTAQLCKDALYGQGKT
SSDGLAAGHATRANVCSDEAAGTNNKAGTALFWDVLCLCGGSSTHANTKQACGKGLEASE
TRTDWTPNTNDQAAGDPLIQHCATFGGAGHLNAVTLESAWAALQTQIKTDSNTNAGKPLV
LGAVDASGAAFTGCTGNKVTNGGQCVQYKAKHFSNGETTIPWLSALRRAAEKAKSDEDNA
KKAQQVEKELQLLNDTVIAILVGEKTTTTTAASAEESASKKQQE

>Tb927

MTNAKRAFIRFKTLFLLTAANLFTAEA
NTAAGDNTAQYKAICMLVNLATKCTKGGQEATT
KTDTALVVGALNISLAGSDFQQAIDTEKEWATLPQANKNKLGGSEEDWQFWKESKKQLKH
HOTWIKTFTAQPNTAAQRLATAEMAKRAKKLYAQAQTAEQTPAPTAAQLCKDSLYGHGAA
NSDGLKAGHSARENVCSEQAGGPNNKAGTALFWDLLCLCAGDGQQETTKKACGKGLEGSE
TRTAWAPDGNDKEAGDPLIEHCAKFGGAGHLTAVTLEAAWAALQTQIKTDSSTNAGKALV
LGAVDSVSGGAFAGCTGNKGTNGGQCVQYKPKHFANGETTIPWLTALRRAAEKVKNDEDN
AKKAQQVEKELQLLNDTVIAILVGEKTTAT-AAPVEESASKKHQE

>Tbg

MTNAQRAFISFKTLFLITTTNLFTAED
NTAPGDNTAQYKAICMLVNLVKKCTKGGQANTT
KTDTALVVGAINISLAGSDFQOAIDTEKELATLPQDNKNKLGGNKADWKFWKESKKQLKN
HOTWIKTFAAQPKTAAKRLATVEMAIRARNLYAEANQASATPAAYAAQLCKEALYGQGQT
SSYGLKAGHATRENVCSEEAAGTSNKAGSALFWDVLCLCGGSSTHANTKQACGKGL-ASE
TSTDWTPNSNDQTAGDPLIEHCAKFGGADHLTDVTLESAWAALQSQIKTDSSTNAGKALV
LGAVDSIGGGAFAGCTGNKVTNGGQCVQYKAMHFANGETTISWLSALRRAAEKVKSDEDN
AKKAQQOVEKGLQPLKDTVIAILVGEKTTATAALVEESASKKQQOE

NCBI blast 2 sequence scores for N-terminal domains
excluding n-terminal signal sequences

Tororo v Tbg: 82%
Tororo v Tbb 927: 80%
Tbg v Tbb927: 79%






CLUSTAL W (1.83) multiple sequence alignment

Muld
TbgDal
Tbb927

Muld
TbgDal
Tbb927

Muld
TbgDal
Tbb927

Muld
TbgDal
Tbb927

Muld
TbgDal
Tbb927

Muld
TbgDal
Tbb927

Muld
TbgDal
Tbb927

MTNAKRAFISFKTLFLITTTNLFTAEANTAPGDNTAQYKAICMLVNLANKCTKGGQATTT
MTNAQRAFISFKTLFLITTTNLFTAEDNTAPGDNTAQYKAICMLVNLVKKCTKGGQANTT
MTNAKRAFIRFKTLFLLTAANLFTAEANTAAGDNTAQYKAICMLVNLATKCTKGGQEATT

hhkhkkhohkhhdh dhkhhhohosohhhhdhd dhdk Fhhhkhhhhhhhhhhdhk, *hkhkkhkkx * %

KTDTALVVGAINISLASNDFQQAIDTEKDWATLPQDKKNKLGGSEEDWQFWKESKRQLKK
KTDTALVVGAINISLAGSDFQQAIDTEKELATLPQDNKNKLGGNKADWKFWKESKKQLKN
KTDTALVVGALNISLAGSDFQQAIDTEKEWATLPQANKNKLGGSEEDWQFWKESKKQLKH

Kkkkhkkhhkkkghhhhkh Khhkkhhkhhhhks *khkk ghhkkhkhk _ 3 *kghkkhrkkkghkhk:

HOAWIKTFTGOPKTAAQRLATAEMTLRARKLYEQAQSASATPATSTAQLCKDALYGQGKT
HOTWIKTFAAQPKTAAKRLATVEMATIRARNLYAEANQASATPAAYAAQLCKEALYGQGQT
HOTWIKTFTAQPNTAAQRLATAEMAKRAKKLYAQAQTAEQTPAPTAAQLCKDSLYGHGAA

kkgkhkhkg Khkakkkgkhkhk Kkg *kggkk gk Kk, kkk, gkkkkkgokkkak

SSDGLAAGHATRANVCSDEAAGTNNKAGTALFWDVLCLCGGSSTHANTKQACGKGLEASE
SSYGLKAGHATRENVCSEEAAGTSNKAGSALFWDVLCLCGGSSTHANTKQACGKGL-ASE
NSDGLKAGHSARENVCSEQAGGPNNKAGTALFWDLLCLCAGDGQQETTKKACGKGLEGSE

Lk kk kkkgak Kkkkkgok ok, kkkkekkkkkgkkkk k. 2  Kkkgkkkkkk _**
TRTDWTPNTNDQAAGDPLIQHCATFGGAGHLNAVTLESAWAALQTQIKTDSNTNAGKPLV
TSTDWTPNSNDQTAGDPLIEHCAKFGGADHLTDVTLESAWAALQSQIKTDSSTNAGKALV
TRTAWAPDGNDKEAGDPLIEHCAKFGGAGHLTAVTLEAAWAALQTQIKTDSSTNAGKALV

Kk k kgkg kky kkkkkkakkk Kkkkk _Kkk, kkkkgkkkkhkkshkkkhkkk kkkkk k%

LGAVDASG-AAFTGCTGNKVTNGGQCVQYKAKHFSNGETTIPWLSALRRAAEKAKSDEDN
LGAVDSIGGGAFAGCTGNKVTNGGQCVQYKAMHFANGETTISWLSALRRAAEKVKSDEDN
LGAVDSVSGGAFAGCTGNKGTNGGQCVQYKPKHFANGETTIPWLTALRRAAEKVKNDEDN

kkkkhkg | kkakkkkkk kkkhkkkhkkk, kkghkkkkkk *kshkkkhkkkkk Kk kkk*k

AKKAQQVEKELQLLNDTVIAILVGEKTTTTTAASAEESASKKQQE 404
AKKAQQVEKGLQPLKDTVIAILVGEKTTAT-AALVEESASKKQQE 403
AKKAQQVEKELQLLNDTVIAILVGEKTTAT-AAPVEESASKKHQE 404

dhkhkkhkhhkdh dk hokdhhhkhhkdhhkhhhkkok *k _ kkhkkhkhkkok%k

60
60
60

120
120
120

180
180
180

240
239
240

300
299
300

359
359
360





