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Table S1. Ends of sequences coding virulence proteins  
Annotation or common name Gene ID Region Sequence delineated 

Cathepsin B precursor GL50803_14019 5´CR cuuuuccuccaauuu[u]aaaAUGaagcucuuucuccucgccgcugcagcuuucucugc
gcccgcccugacggucuccgagc 

Cathepsin B precursor GL50803_14019 3´UTR ugagUAAgcaaugaauacucuUGUAAACggaaga[u]cuca 
Cathepsin B precursor GL50803_16160 5´UTR guauucuagcagguauuuau[a]guuucucaccaguuAUGgaugcauugauugagcc

aaacaugcuuuuagcuaaagucuuu 

Cathepsin B precursor GL50803_16160 3´UTR acuaugcagacguagagUGAauccgcuuuuguccucaacugugucuggugguccgg
uuaagcuaaaaaguuacagcgggcauggaccuugaucuccggAUGAACGccgaa[g]
agauuaugca 

Cathepsin B precursor GL50803_16779 5´CR aagcuuacggaauu[u]uaaAUGaagcucuuucuccucgccgcugcagcuuucucugc
gcccgcccugacggucuccgagcu 

Cathepsin B precursor GL50803_16779 3´CR/UTR cauugaagagcaaguaauagguggguucuuugagaacUAAcuggugaauccauuu
uauAGUAAAUcaugg[c]caggagggu 

Cathepsin B precursor GL50803_10217 3´UTR gacAUGcgccugucuucauacauagcuaccauugcccuaauggguagaAGUAAAC
guuuuu[c]ugguccaugcauuaaaaa 

Cathepsin B precursor GL50803_15564 5´CR cuagcauggcuuuauuua[u]uugcucaucuuauggucagacggcaccAUGcgcgcgg
gaauccucugguggcgcugucggu 

Cathepsin B precursor GL50803_16468 3´UTR uggcagguagcagugaagUAAacguccaaaggcuuuuugggaaaaAGUCAUGcc
cggg[u]guaucuuugcugcacggccgc 

Cathepsin B precursor GL50803_17516 5´CR cuuauacaggaauuugcuccuuugaaggaacagagaaauccu[u]uaaaAUGaggcuu
cugauccuucugauugcaucccua 

Cathepsin B-like cysteine proteinase 3 GL50803_114165 5´CR ugcuccgggaacggccacggaa[a]uaaaAUGaugguacuucuaccauucuugcuauug
cuauauggcacacuuggcagaga 

Cathepsin B-like cysteine proteinase 3 GL50803_114165 3´UTR acuuucacgguacuagaugacacucauUGAcacacucugaugaacuagauGGUAA
AUcuaucc[u]aagcaaagauguuguc 

Cathepsin L precursor GL50803_3169 5´CR aauaguuacaaacugcaaucuaagac[a]ucucacAUGuuagcgcuauugcucuuuau
ugucugcuguguuucccaugaucc 

Cathepsin L precursor GL50803_3169 3´UTR ugcugcaggaagUAGgugcggaugacuucuaacuauuagugaauaguagugaauA
GUAAUAgacuag[u]ggacaacuuagg 



Cathepsin L precursor GL50803_16380 3´CR/UTR uacgugaugguugagUAAauugcccggguuggugaaugugcucuggccuugGUC
AAAAaaug[u]ccuugccaagucauaaa 

Cathepsin L precursor GL50803_14983 3´CR/UTR agcuacgcgguaguuaacaaaagaaaaagcUAAaguaaauucuguggacgcugucua
auuAGUGCAAucagg[u]gacuugg 

Cathepsin L precursor GL50803_17607 3´UTR uugggUGAcuauauaugguuacuuaaggagcgcuauagcccccucaaacuggccaac
cuuugcAUGGUACucugc[u]gugu 

Cathepsin L-like protease GL50803_3099 5´CR guaaauaacgaaaauaauau[u]uaaaagaaccauaAUGuauacuuuguugguguuca
uacugucgaauccucugcauaucc 

Cathepsin L-like protease GL50803_137680 5´UTR/CR guguaaaaccugaaggacuuuu[a]uaaaaguagugAUGugguuguccuauuuucu
ggugaucuuuuugcuugaacucuuug 

Cysteine protease GL50803_112831 5´UTR/CR cggcuaaccuacccgcggcccaa[a]aaaggaccggAUGuugcugcuuacuuugucuu
uccucugcgcggcaucggccgagc 

Cysteine protease GL50803_112831 3´CR/UTR uacaucuuccacagcccgcucaaccugaaccuuccgcacaagggcgugUAGcgccuagc
gCCCGAACuccccg[u]cguaga 

Cysteine protease GL50803_113656 5´UTR/CR cggcuaaccuacccgcggcccaa[a]aaaggaccggAUGuugcugcuuaccuugucuuu
ccucugcgcggcgucggccgagc 

Cysteine protease GL50803_113656 3´CR/UTR uacaucuuccacagcccccucaaccugaaccuuccgcacaagggcgugUAGcgccuagc
gCCCGAACuccucg[u]cguaga 

Cysteine protease GL50803_114773 5´UTR/CR cggcuaaccuacccgcagcccaa[a]aaaggaccggAUGuugcugcuuaccuugucuuu
ccucugcgcggcaucggccgagc 

Cysteine protease GL50803_114773 3´CR/UTR ccucaaccugaaccuuccgcacaagggcgugUAGcgccuagcgCCCGAACucccc[g]
ucguagaggguggucagguagaug 

Cysteine protease GL50803_114915 5´UTR/CR cggcuaaccuauccgcggcccaa[a]aaaggaucggAUGuugcugcuuacuuugucuu
uccucugcgcggcgucggccgagc 

Cysteine protease GL50803_114915 3´CR/UTR uacaucuuccacagcccgcucaaccugaaccuuccgcacaagggcgugUAGcgccuagc
gCCCGAACuccccg[u]cguaga 



Dipeptidyl-peptidase III GL50803_3822 5´UTR/CR aggggggaauauaa[a]uuuccAUGcugccugagaaguauauuugcccgacagaugga
cccguuucuaacuugaagccaucg 

Dipeptidyl-peptidase III GL50803_3822 3´UTR ggaaaUAAaugcgacguuguaaguugauuguaauaacugcuuagaucacaucuauu
cuaggggaGGUAAAGaugg[u]augg 

Dipeptidyl-peptidase I precursor GL50803_14566 5´CR aacaauaagaagccggccagaa[a]aaaaucAUGcuuuucaucuuggcgcuccugggacu
cuuauuaucagauacuccagca 

Dipeptidyl-peptidase I precursor GL50803_28651 3´UTR cugaccaugcauuaUAGaugcacugaguguuuaacugagugcuuaucgcCAUAA
AGacucaccuau[u]cucuacaauaaua 

Dipeptidyl-peptidase III GL50803_33689 5´CR gcuagcuuuuacugugaauuauucaauuu[u]ucuaAUGccuaacgaaugcccaucug
gagcuuucacggucaaccugaagc 

Dipeptidyl-peptidase III GL50803_33689 3´UTR guaacaacauccuuguuuccucugcuaacUGAcuauacagugucuauauucucgaG
CUUAAUcagcaac[u]gcuugugaau 

Encystation-specific protease GL50803_22553 3´CR/UTR caggaggagagugaggagcuaagcaugcuuucaaauccaUGAAGUAAAUgauuc
cacaag[u]acaauuacaaaacagccau 

Hypothetical protein GL50803_6369 5´UTR/CR ccucuagagauga[u]gaaacgagagaugagacucauAUGgacuacuggauugcucgu
aacucuuggggagaagagugggga 

Hypothetical protein GL50803_113303 3´UTR uucacgguauuggaugacacucauUGAcacacucugaugaacuagauGGUAAAU
cuaucc[u]aagcaaagauguugucggu 

Sentrin specific protease GL50803_16438 3´UTR aagaucuggacgagcucugcUAGgccuaugggucuggugucuaaguuguguUUG
AAAAcccuac[u]cugcccguguuaggg 

Variant-Specific Surface Protein 150 (VSP-
150) 

GL50803_135831 5´CR ugugcucaaggguacu[u]cuuauacAUGaauggcuguuacaagguuggucaagaacc
agguagucauaugugcaagacagc 

Variant-Specific Surface Protein 150 (VSP-
150) 

GL50803_135831 3´UTR cuggugguucauauguagagggaaggcaUGAcucagguAGUGAAUgcua[u]ac
aaugugugauaauggguaauagagggu 

Variant-Specific Surface Protein 5 (VSP-5) GL50803_113797 5´UTR ccccgggcuuugcguuggaagcgcca[c]ccagcaggucggcggccuaAUGuucggcag
auuuuugcucgcgaucgucaucc 

Variant-Specific Surface Protein 5 (VSP-5) GL50803_113797 3´UTR ugcuggugguuccucugcagggggaaggcgUAGauguacuuagauAGUAAACc
guca[u]cgaugggucugcucggugucug 



Variant-Specific Surface Protein 277 (VSP-
277) 

GL50803_14307 5´UTR/CR caggggccugcgacgccaucgugguc[g]gcaacgacggcagcAUGcucucuuacugu
ucaaaguguguuggcgccggcuau 

Variant-Specific Surface Protein 277 (VSP-
277) 

GL50803_14307 3´UTR ccucugcuggugguucguguguagagggaaggcgUGAcuuagguAGUGAAUgc
ug[u]gcagugugugauagugggugauau 

Delineation of the untranslated regions of certain sequences encoding for ribosomal proteins in G. duodenalis. At the 5´end: CAATTT element: 
shading. T/A-rich region: italics. Transcription start site: brackets. Start codon: Uppercase. IRE-like: bold letters. At the 3´ end: Stop codon: Uppercase. 
PolyA signal: Uppercase, italics and underline. Transcription stop site: brackets. IRE-like: bold letters. CR: Coding region. 

  



Table S2. Ends of sequences coding ribosomal proteins 
Annotation or common name Gene ID Region Sequence delineated 

Ribosomal protein L3 GL50803_16525 5´UTR/CR uuccgggucugaaaag[a]caaggcccgcgAUGucccaccgcaaguucucgugcugcc
gcaagggcaaccucggcuaccu 

Ribosomal protein L4 GL50803_17547 3´CR/UTR cgccucgaucccagcggaacggucaugcccaagUAAaucgcuggCGCAAAAcgu
u[u]gcacaaugaggagccucgagga 

Ribosomal protein L7a GL50803_17244 5´UTR/CR uggguuca[a]uaaaacaggccucgacAUGuccaagguuucuggcagcgacauuaag
agggcccucgccguacccgagaa 

Ribosomal protein L7a GL50803_17244 3´CR/UTR ggcguucgccgcgaggaugaggcccagcagaugUAAaugccuuacauuucuuuA
GUGCAUguccuu[u]gcugcuugguc 

Ribosomal protein L7Ae GL50803_2825 5´UTR/CR uggaaaauguaauaaauu[a]aaacucaauugaaacaaggAUGccagaugcacgcgc
uguucccuuggccucagaggccc 

Ribosomal protein L7Ae GL50803_2825 3´CR/UTR acaagcuaaacauauuccuuacggagcuaggacacUGAuccggAGUAAAUggu
gg[u]gaagcaguguggccugcccauc 

Ribosomal protein L7Ae GL50803_11287 3´UTR gcacugguaugacgggagugcguuuacagugcaagcaucacuaguaaaugcucacc
gguacaugcuacacacuacuaguauuuggAGUGCAcuaua[u]acgaagg 

Ribosomal protein L9 GL50803_17056 5´CR aauccgcuuucgaugcucuuuu[u]uuagaggucgcgaagcaAUGccccucuguuc
cuccaugacgaucaaggucccgac 

Ribosomal protein L10 GL50803_10428 3´CR/UTR ggaaggggccccucaacuugaagcucUGAucgggucccaagcacaAGUAAAUa
auugccaggcauu[u]acuccucugcc 

Ribosomal protein L10a GL50803_1345 3´UTR uucUAAgaucuucUGAGAAGguucccgggguuu[u]gcau 
Ribosomal protein L12 GL50803_14938 5´CR uuauaguuaaagcauuuuaauuugau[a]uuaugucagagugguaguuuuccaggc

gacaAUGccccccagagcugauccuaacgcagagauaguucuguauuugcgcguca
agggcggg 

Ribosomal protein L12 GL50803_14938 3´CR/UTR uugcugaggagcaagagacagagUAAacaaggugcccugcgugucacggaucggu
cccuaucugcuugggacuguuuucgccuacgggggCUUAAAAuauu[u]cgau
ggccgaggcggc 

Ribosomal protein L13 GL50803_14622   5´UTR/CR uggaagcucgugcaauugc[a]cuuauaAUGgcaaguuaugcuucuuuuauauu
gagauuaauucauuuuaauuugaauu 

Ribosomal protein L13a GL50803_11247   5´UTR/CR uuaaauuggauuuagcgcaaauc[u]guuugcucacggcgagccAUGucgcgaauc
guuaucgacugcaaggggcacauc 



Ribosomal protein L15 GL50803_8001 5´CR ucauaggaucauu[u]uuuacccggccugaauucgAUGggugccuacaaguacguu
caggagcucuggcgcaagaagcaa 

Ribosomal protein L15 GL50803_8001 3´CR/UTR aaccacacccgcucccuccgccgcuacagaUAGccuugcugcugcgAGUAAACa
ucccgucauu[u]acacuagaggaag 

Ribosomal protein L17 GL50803_98056 3´UTR gaaggcgcuccagUGAgucugucgggaguaaaugcgcugcuucuucccaacuucu
AAUAAUugaaaugucuaaugugggguacauuccgauu[u]cggcccuucccgu 

Ribosomal protein L19 GL50803_16431 5´UTR/CR auuuuucucggaacu[u]uuucgaccucccgacAUGgcuaaucugaggcugcagaa
gcgccuggcggcagacguccucaa 

Ribosomal protein L21 GL50803_15520 5´CR auuuuaaauucauuu[u]caaugcugcccgaaaagcgaggacgacucgAUGacgcac
agccagggguacagguguaagac 

Ribosomal protein L21 GL50803_15520 3´UTR cgacaucaccccacucaaguaugacggaguuuucUAGgcuccgacgaaguaaaug
gccugcggggcggcuAGUGGAggcuggccu[u]ccaccgguuccucgacgcgcu 

Ribosomal protein L23 GL50803_10091 5´UTR/CR acaacuuuaauuucgcuuuu[u]acucguuuccuaaugacggaucgaggagAUGgc
gucgaagcguggcagguccggagg 

Ribosomal protein L23 GL50803_10091 3´CR/UTR cgacggcugagugcguccacUAGgcAGUAAACgaa[u]uc 
Ribosomal protein L23A GL50803_7870 5´CR aauuucgccgucua[a]uaucucgugccggcgagacAUGuccgagaaggcgcaggca

cugaaggcccaaaaggcgaucuu 
Ribosomal protein L24 GL50803_14869 5´UTR/CR aguguuucucuaccauuuaaauacuuuaa[a]uaauucaggaacaAUGccucgcau

agagcauugcucauucugcuccaa 
Ribosomal protein L26 GL50803_15046 5´UTR/CR aaauaauucgauuugaaauggaaauuggcccauuuuuugaaucacccggcgaagccu

ggaAUGaagcucaacuccgccgucaccgcgucccgucgcaagugccgcaaggcuuac
uucaca 

Ribosomal protein L27a GL50803_16310 5´UTR/CR accaaaaaaguauauuaaauuuaauuucauuuuccccacggucu[a]aaaaggggccu
cgagAUGccgaccagaaucagg 

Ribosomal protein L31B GL50803_16368 5´UTR/CR ucugaauugucccugcaa[a]aaacggguccuccgaagcgugAUGgguauuguaua
ugagcauacgauccgccucaacaa 

Ribosomal protein L31B GL50803_16368 3´CR/UTR gcagcgaagacggcagcgagUAAacuugugcacgcucgcauuuacauaugcuuuu
uugcCGUAAGUggg[u]cguccucg 

Ribosomal protein L34 GL50803_36069 5´UTR/CR uuuuaauuac[u]aaagagcugcccgcccgagAUGgccgacugucgcgucacuugcc
gcuuccacuccacauacaggacu 



Ribosomal protein L34 GL50803_36069 3´CR/UTR agcuaagacggccaagcagaccgccggcaaggggcaugcgaagUAAaucgaucagca
uuuacgucucacuucgggccucuuccgaaccccgccugggacuucauggggaacuuc
ggcuucuggggcuUUGAAGcugcuu[u]cccccggggccgccugccuugau 

Ribosomal protein L35 GL50803_6133 5´CR ucucgcacaccgaagag[u]caacuugccAUGgcauccuguuugccccuaccagauag
auguuauucaauguauuuuaaa 

Ribosomal protein L35 GL50803_6133 3´CR/UTR cuccaguucccgaagcugaaguaugcuguaaaggucUGAgcacccugguguuagu
aaauacucucuugcuucccuuucaccgcguagaacauagcagaugcggagugcgua
uggcgcacguGUGAAAcucgccagguuu[u]gcaaggguagcgagguggagc 

Ribosomal protein L35a GL50803_5947 3´CR/UTR gagcgcuuguacgggaaccccaacgcgacgguaaccuacgaguaaauagucaggcgg
gcuuguggcGUGAUGcugggggucucgcccuggugguu[u]acugcuuugc 

Ribosomal protein L36-1 GL50803_16114 5´CR uuuauuuuccaauccauuuuaaauucauuucaauuccugauuu[a]gaaggagcgg
ugugguAUGccaggcaaaguauucaaccugaagaagggcggcgcaguaguucgca
uuguccgca 

Ribosomal protein L37 GL50803_14171 5´CR ccuccaugccggacauagcauuuuaaauuggaauuagucgcuguu[a]aaaacgggaa
cucgAUGuccaagggcacagcgucguucgguaagcgccacacgcgcauucacggca
gcugcc 

Ribosomal protein L37 GL50803_14171 3´CR/UTR gcaaacgccaggaaguaccuugccaagUAAauuugcacgaggucgguccgAUGG
AUGccuacacgc[c]ggugcgucgcg 

Ribosomal protein L37a GL50803_5517 5´CR ucuggaaauuuaauaaaau[u]aaauugaauucuugcaagcgaaaagcggcucaggcg
agcuAUGgccaagaggacuaaaaagguuggucucaccgggaaguacggcacucgcu
auggga 

Ribosomal protein L37a GL50803_5517 3´CR/UTR cacgauccgccgccuccgucuggcccgugaagacgcacagUAAaguaaacagagug
gaccuggcacugcgguUUGCAAcugucugcauagcucguu[u]acucgucc 

Ribosomal protein L44 GL50803_9810 5´UTR/CR aaaugcaaauugaauuagcuuugcaugcuacu[u]aacagcagcggccgaaggacAU
Ggugacauauccggcagagcgca 

Ribosomal protein SA GL50803_7766 3´UTR cucuucgacgaguacUAAggcggcucuuguuaagcugaaaguguaaacgcuuug
cucgguaugcaucccucguuucaccagagagguuucacaacuccaggacgguuccuu
cugcgauuccgaggauuuCGUAAAgucuggcuauca[u]ggcacuacaagugu 

Ribosomal protein S2 GL50803_8118 5´CR uaauuuugauuugacuuuguagcccaaaac[u]aacguccauggcguagcAUGcag
gcugaaagugcucccaggccagaa 

Ribosomal protein S4 GL50803_11359 5´CR ggaugguauuc[u]gguuuagcagcgaAUGgcccguggaguccgcaagcaccuuaag
cgccucaacgcaccgaagcacug 



Ribosomal protein S5 GL50803_12981 3´UTR uauagccguuuccaaccgcUAAacgcccaggaguaaaccgccccucugagagaucgg
ugucaguccucaaaAAUCAUauuuggaugaguugcgguu[u]cuccuugcug 

Ribosomal protein S6 GL50803_14620 5´UTR/CR uggugagaaagcauuuuaauuucauuucuaguuuc[a]uaaaauggcccgggguga
AUGccaaagggcucauucugcaag 

Ribosomal protein S6 GL50803_14620 3´CR/UTR aagccugcuaagaggacgguugagUAAacagacgucuuucuacgcgggcCUGA
AUCuguucgu[u]gcagcguugccuua 

Ribosomal protein S8 GL50803_5845 3´CR/UTR ggaccugagcuucucuucuaccagaagaaguuggcaccuaagUAAacauccAGU
GCUUcgugguc[u]ccccacucuucg 

Ribosomal protein S9 GL50803_4547 5´UTR/CR uauuuuaaauucaauuuggcuuucgccaau[u]cuccccugacgauuccAUGccccg
cauuagccgccauaggaacucgu 

Ribosomal protein S10B GL50803_10919 3´CR/UTR aagcaaagUAAaaucugagcccauagcuuccacgcacagaugauccccagcggaaug
uuggAGUAAAUcaagucc[u]gg 

Ribosomal protein S11 GL50803_14827 5´UTR/CR cuugagagagccgagacucugcgcaaggcugc[u]uacgagAUGgcugagaaccag
cacgagcgagcguaucacaagcaa 

Ribosomal protein S11 GL50803_14827 3´CR/UTR gagccugucagcgaggccgccaagaagcgcuucucgcccuucUAGgcagcacuAG
UAAAUaaggg[u]cauucacaaggc 

Ribosomal protein S12 GL50803_33862 3´CR gggacgucgacagcuuccuuacuaagcuggacgagcagUAAacgacauacuuAG
UCGUGcggca[u]cgguagugggauu 

Ribosomal protein S13 GL50803_16652 5´UTR/CR auagcaauuu[u]agcgggcacgugacaaagccAUGggccgcaugcacucgaagggu
aaggguauaucccgcucugccau 

Ribosomal protein S13 GL50803_16652 3´CR/UTR guccgaccaggccgccgcgcuccuugcgacguacgcgUGAguaaacaccgccuacgg
ggcucgaacccgcgaccguuggAUUAAAaguccaacgcuc[u]accaacugag 

Ribosomal protein S14 GL50803_7878 5´CR uuuugaauugacuuuagaaggacaaa[u]uugaggugggcugaAUGucucgcaaa
guaaccuacgcgccggagaaucuuc 

Ribosomal protein S15 GL50803_15260 3´CR/UTR ccgcugcguUAGucccgcccaccAGUAAACauucc[u]cg 
Ribosomal protein S15A GL50803_15228 5´UTR/CR cgcacaucgcgugccggcgugcugggaagcaga[u]ccaguaggcAUGguucgcau

caacguucuccgugacgcacucaa 
Ribosomal protein S16 GL50803_4652 5´CR uuuaauuccacuuccgguccca[u]aaaaagcggcuccccgAUGgcgaagggcaacag

aagagacuuacuggaaaggaac 
Ribosomal protein S16 GL50803_4652 3´CR/UTR uuugguggccguggugcucgugcccgucgccagaagucguaccguUAAgcgggcu

ucguccuaaguaaacauacugcauccaauucacacgcugucaucucaccacugacccu



ggcccuccuggccguuguuguaguaggaggcuugggugucguagccauaugacug
gccguacccauuauuGUGAUCaccauaagcgcugcu[u]ccauaguccugcc 

Ribosomal protein S20 GL50803_6022 5´CR uaaaaugaauucu[u]uaaguacgaaaacgcggccaccgaggcuAUGgcagagagcg
ugucgacuggaggcgugaaucuu 

Ribosomal protein S21 GL50803_7082 5´CR uaaauugauuuuuguccuacaa[a]uuggacccgaaacgacugagccAUGcaaucgg
augacaucgggaugaagaacagc 

Ribosomal protein S21 GL50803_7082 3´CR/UTR cggucucauggaacgccuuUAGguugccgcauacaccggccaaguaaacgcucuga
uacuugcuguauuccugcguugauuuacacagccuucggguucagagcgagcaccu
ggcugcuaggucGUAAACggccuccaugacagcaucguuu[u]ggggaacc 

Ribosomal protein S23 GL50803_14699 3´UTR cgugcgcguUAAgcacgggcguguaaacugccacuggcugugcauuuuAGUU
UAcucuucuagcgcuu[u]gagccacacuccauacagaauuucgcugugucugaa 

Ribosomal protein S24 GL50803_10367 5´CR uuuuaaaucugaauuucguuguc[a]uuaaagcggggcuagcgAUGcccgagauca
caguuaaggugaggaagguccuca 

Ribosomal protein S29a GL50803_39483 5´UTR/CR gcgaggaaggcgcgccacggcacgccccg[g]gccccaggaAUGcgcagugcacugga
caccggcguagcggcugaccgc 

Ribosomal protein P1B GL50803_17337 5´CR auauccaagacaaa[u]aaggagcgucacccgagcucguucguAUGcagagucaagaa
accgcguguguuuuggccgcua 

Ribosomal protein P1B GL50803_17337 3´UTR agucuuccgacUGAgucugcaugcacaaggacgaggcuuuacuguaaaggAGU
GAAcacccgauuu[u]auuguuacgcu 

Delineation of the untranslated regions of certain sequences encoding for ribosomal proteins in G. duodenalis. At the 5´end: CAATTT element: 
shading. T/A-rich region: italics. Transcription start site: brackets. Start codon: Uppercase. IRE-like: bold letters. At the 3´ end: Stop codon: Uppercase. 
PolyA signal: Uppercase, italics and underline. Transcription stop site: brackets. IRE-like: bold letters. CR: Coding region. 



Table S3. Ends of sequences coding cytoskeleton proteins 
Annotation or common name Gene ID Region Sequence delineated 

Actin-related protein GL50803_8726 3´CR/UTR ccgaaaccaguugccuuugagguuUGAaaggccucgugucuAUGGUAUau
acuauu[u]ccgaugaauaaaucgcu 

Actin-related protein GL50803_16172 3´CR/UTR ugaaaucuuaaugaaagugauaaugUGAcacucuuacaaaagacucuuagagc
ggaucaucguugcccuucauacuugucucUGUAAGCgauccugcccuuu[u]
acagcacuu 

Actin-related protein GL50803_11039 3´CR/UTR gaaaaggcaacaaagUAAguacauaagaguaaauaacuaucuaucuaaagaua
uauaguguggggugcauguuuuaaAGUGAAuccaacagaaccaaaugcggg
accuuguauacauauaagccuauaaauaauggaaucauuuu[u]aguuuaua 

Hypothetical protein GL50803_17591 3´UTR cuggacuggaacacaacUGAuuaaaaggauuAGAAUAAccguggaagau[
u]cugcuugcuauuuuuggcuuugcu 

Delineation of the untranslated regions of certain sequences encoding for ribosomal proteins in G. duodenalis. At the 5´end: CAATTT element: 
shading. T/A-rich region: italics. Transcription start site: brackets. Start codon: Uppercase. IRE-like: bold letters. At the 3´ end: Stop codon: Uppercase. 
PolyA signal: Uppercase, italics and underline. Transcription stop site: brackets. IRE-like: bold letters. CR: Coding region. 

  



Table S4. Ends of sequences coding metabolic proteins 
Annotation or common name Gene ID Region Sequence delineated 

Glucosamine-6-phosphate deaminase GL50803_8245 5´CR ccucgccaaaa[u]aaaaAUGccguccauccacgucuccaaaugcgcugauccagcca
uaaagcuugcccaccguauc 

Pyruvate-flavodoxin oxidoreductase GL50803_17063 5´CR cgaagugaaauuacaacauuuugccccaauaa[a]uuaaAUGucugugguccacgc
gccuauagacggcugucacgcg 

Pyruvate-flavodoxin oxidoreductase GL50803_17063 3´CR cuacaagaaguacagcgaaaugcaggcgaccgccaaggcggagUAAgcAGUGA
Acuuuca[u]uucaugucugggcgg 

Thioredoxin reductase GL50803_9827 5´CR acgagcauu[u]uuaaAUGuccacucagcgccacgucaggaucggaaucaucggcgg
aggcccugcaggccucacugc 

Thioredoxin reductase GL50803_9827 3´CR/UTR aaggcggcacucgacgccgagcgcuggcuugccaugcaggagUAAGUAAAugg
cagcgggccug[u]ggcuccaguucagccgaaaggauagcugggggaggggaugu 

Delineation of the untranslated regions of certain sequences encoding for ribosomal proteins in G. duodenalis. At the 5´end: CAATTT element: 
shading. T/A-rich region: italics. Transcription start site: brackets. Start codon: Uppercase. IRE-like: bold letters. At the 3´ end: Stop codon: Uppercase. 
PolyA signal: Uppercase, italics and underline. Transcription stop site: brackets. IRE-like: bold letters. CR: Coding region. 

 

 

 

 

 

 

 

 

 



 



 



Figure S1. Prediction of stem-loop structures of G. duodenalis mRNAs coding for virulence proteins. The six nucleotides that form the apical loop of 
the canonical IREs are underlined.  The dotted line in the loop indicates the residues at position 1-5 that form a pseudotriloop (G-C/C-G or G-U). 
Nucleotides U-A/A-U in rectangle indicates conserved nucleotides in the upper stem. Filled black circles indicate similar nucleotides to the CAGUGN 
consensus human motif and a large, curved arrow indicates the 5´ to 3´ or 3´ to 5´ orientations of the sequence. The GUU/UUG protozoa-specific 
motif is indicated in small arrows. Filled black squares show residues similar to that reported for the tvcp4-IRE loop. Asterisk: residue U conserved 
on canonical IREs. Small triangles show the residue A conserved in protozoa-specific motif. The residue C or G underlined indicates the unpaired 
residue at position 8. dG, Gibbs free energy or free enthalpy; in this case, a reduction in dG (negative dG) is a necessary condition for the spontaneity 
of the structure formation. 

 



 



 



 



Figure S2. Prediction of stem-loop structures of G. duodenalis mRNAs coding for ribosomal proteins. The six nucleotides that form the apical loop of 
the canonical IREs are underlined.  The dotted line in the loop indicates the residues at position 1-5 that form a pseudotriloop (G-C/C-G or G-U). 
Nucleotides U-A/A-U in rectangle indicates conserved nucleotides in the upper stem. Filled black circles indicate similar nucleotides to the CAGUGN 
consensus human motif and a large, curved arrow indicates the 5´ to 3´ or 3´ to 5´ orientations of the sequence. The GUU/UUG protozoa-specific 
motif is indicated in small arrows. Filled black squares show residues similar to that reported for the tvcp4-IRE loop. Asterisk: residue U conserved 
on canonical IREs. Small triangles show the residue A conserved in protozoa-specific motif. The residue C or G underlined indicates the unpaired 
residue at position 8. dG, Gibbs free energy or free enthalpy; in this case, a reduction in dG (negative dG) is a necessary condition for the spontaneity 
of the structure formation. 

 

 

 



 
 
Figure S3. Prediction of stem-loop structures of G. duodenalis mRNAs coding for cytoskeleton proteins. The six nucleotides that form the apical loop 
of the canonical IREs are underlined.  The dotted line in the loop indicates the residues at position 1-5 that form a pseudotriloop (G-C/C-G or G-U). 
Nucleotides U-A/A-U in rectangle indicates conserved nucleotides in the upper stem. The GUU/UUG protozoa-specific motif is indicated in small 
arrows. Small triangles show the residue A conserved in protozoa-specific motif. dG, Gibbs free energy or free enthalpy; in this case, a reduction in 
dG (negative dG) is a necessary condition for the spontaneity of the structure formation. 

 



 
 
Figure S4. Prediction of stem-loop structures of G. duodenalis mRNAs coding for metabolic proteins. The six nucleotides that form the apical loop of 
the canonical IREs are underlined.  The dotted line in the loop indicates the residues at position 1-5 that form a pseudotriloop (G-C/C-G or G-U). 
Nucleotides U-A/A-U in rectangle indicate conserved nucleotides in the upper stem. The GUU/UUG protozoa-specific motif is indicated in small 
arrows. Small triangles show the residue A conserved in protozoa-specific motif. dG, Gibbs free energy or free enthalpy; in this case, a reduction in 
dG (negative dG) is a necessary condition for the spontaneity of the structure formation. 

 

 

 



 
 
 
Figure S5. Immunodetection of a cytoplasmic protein in G. duodenalis by an anti-human IRP-1 antibody. Western blot assays using cytoplasmic 
extracts of parasites grown in different iron conditions and interacting with the anti-human IRP-1 antibody. Lane 1. Molecular size markers. Lane 2. 
Cytoplasmic extracts under iron-restricted condition. Lane 3. Cytoplasmic extracts in normal iron concentrations. Lane 4. Cytoplasmic extracts in 
high iron concentrations (200 μM). Lane 5. Cytoplasmic extracts in high iron concentrations (300 μM). 

 

  



Table S5. IRE-like structures predicted by SIRES web server of some mRNA from G. duodenalis  

Annotation or common name         Gene ID                      IRE Sequence 

Pyruvate-flavodoxin oxidoreductase GL50803_114609 TGCCTGCCACGCGCAGAGCTACGTGAGCAAG 

Cathepsin L precursor GL50803_3169 GAAAGGTTCGCAACCAGGGGGTCTGCGGGTGC
T 

Cathepsin L-like protease GL50803_3099 GTAATTCCCACTGTAGAATTGGAGGAAAACT 

Hypothetical protein GL50803_113303 CCTTCCCCCTTGCGGGAGGGTGACGACCAGA 

Ribosomal protein L7a GL50803_17244 TCTTATGCGCGAGGAGCCGTCCGCTGACCGC 

Ribosomal protein L12 GL50803_14938 GGTCTTCCGCCCAAAGTTGTTGGTGAGAAGA 

Actin-related protein GL50803_8726 AGCAGAGCCAGGTGGGAGCATCTAGCATGCCG 

 

 

 

 

 

 

 

 

 



Figure S6. Attached material showing the sequences of some mRNAs presented in our study and analyzed by SIRES web server. 
 
 
>Pyruvate-flavodoxin oxidoreductase (GL50803_114609)1-4002 
CCAATGGGCTAGCGAAAACCCTGGTGCCCCCTATGGTCTGGAGCAAGGCCCAAACGGGTA 
ACTTAATTTAAAGCTTAAACGCCTGTGGTCAAGACATTTCAGAGGCCACAAAATTAAAAT 
ATGACGACCGCCCTGTCCTCTCAGGAGCAGCTGTGCATCGACGGCGCGACTGCGACGTCC 
ATGATGGTGTACAGGCTGATCGACTTCACGGCCATCTTCCCCATCACCCCGTCCTCTGTC 
ATGGCCGAGATGATCGAGCAGTACGCCGCGCAAGGCAAGAAGAACATCTTCGGAAACGTC 
GTCACTGTCCGCCAGGCCTGGTCGGAGCTTGGAGCCATTGGCACGTGTCACGGAGCAGCG 
ACCGCAGGCGCCCTCACGGCGACCTTCAGCTCGTCGCAGGGGGTCCTCCTCATGATCTCT 
AACCTCTACCACATGGCTGGCGAGCGCATCCCCTTCGTCCTGCACGTCGCCACGCGCACC 
GTCGGGATGGCAGCCACCTCTCTCGCTACAGATCATACGGACGTCTACGCAATCGAAGGC 
ACGAACATGTGCGCCCTGTCCAGCTGCAACGTCCAGGAGTGCTACGACATGTCTCTGGTT 
GCCCACACGACTGCTACGAATGTCCAGGCCGCCTTCTGCCATTTCTTCGAGGGATATCGT 
GTCTCCCACCAGTTCGAGACGATCCAGGTCTTCAAGGACGACGCAGACATCAAGGACTTC 
CTCAGCGAGGACCAGCTTGCCAAGTGGAGGAGCGAGAACGCCATGGACACTGATCGCCCG 
ATCGCCTCGAACATCGGTCTCGGAGGCGAGATCCACATGCAGATAGTTGAGTCCCAGGGT 
GCTGTCTTCGACTCTATCCCGTACCGTATCGAGGAGGCCTTCGACCTGCTCCACCGGAAG 
ACTGGCCGCCGTTACCACTGCTTCGAGTACTTCGGCCACCCGACCCCCGATGTTGTTGTC 
GTCGTCATGGGCGCAACCAGCCTCACTTTTGAAAACGTCGTCGACGCGCTTGTTAACCGC 
GAGAACCGCCGCGTTGGCTTTGTCAGAGTCCGCCTCTTCAGGCCGTTCAGCATCGAGCTC 
TTCAGCAACGCTATTCCCAAGTCTGCGAAAGTTGTTGTGGCCCTCGATCGCGCACCAGAG 
CTCCTGAACGCCGGCGGTACGCTCTACCGCGAGACTCTTGCCGCTCTCATGAAGACTGGC 
CGCCTTGGCGCGGGCAAGAACTCTGTCCGCCTCGTTGCTGGCGGCCGCTACTCGTACTAC 
GGATGGGAGCTCGGGCCCGCAGACGTGGTCACTCTCTATGAGACGTTCGACGTCAGCACG 
CGCCACGTCGAGAAGATGCCGACGGACTTCGTGCTCAGCATCAAGGACGATATCCGCAAG 
CGCTCTCTCCGCCCGGCGCTCCCGGAGCACGTCCCGAAGAGCCTCCTTCCAGAGGGCACC 
ACGGAGTGCATCCTCTGGGGTCTCGGCTCAGACGGCACCATTGGTGCCTGCCGCAACGCC 
ATGAAGATCCTCTCCGACCGCGTGGGGTGCGAATGCCAAGCCAACTTCGAGTTCGACGGC 
AAGAAGTCCGGCGGCACCACCGTCTCACACCTTCGCTTCGGGCCAAAGAAGATCAGGGCC 
CAGTACAACATCGAGGAGGCCGGGTATGTTGCCTGCCACGCGCAGAGCTACGTGAGCAAG 



TTCAACGTCCTCCACGGCATCAAGGAGGATGGGTTCTTTGTCCTGAACACGGAGCATGAT 
ACGGTCGAGACTCTCGAGAAGTATCTGCCTGCCGAGATGAAGAGGGAGATTGCCCGCAAG 
AACATCCGAGTCTATGCCGTCAACGCAAATAAGGTCGCGCAGTCGGTCGGCCTTGGCGGA 
CGCATAAACACGATCATGATCCTCTTCTTCCTCAAGCTCGGGCTCAGCAAGCTTCTTGAC 
TTCGATGTCGCCTGCGAGGACATGAAGGCTGCCGCGAGGATTACCTACGCTAAGCAGAAG 
GCAGAGGTCATCGAGGCGAACGTGAAGGCCATTGACGTTGCTCGCTCCATTATAGAGCAG 
TGCCACATAGAGTACGATAAGGCGCGCTGGGTCAACGCTGACCCGAGCGAGTCGACTGCA 
AACCAAACCTACGGCCCAGAGCCTGACAAGTATGTCAAGGACATCATCTTGCCTGCCGTC 
ACGAGGAAGTTCGCCAACATCGGCACCAAGGATGTGATGAAGTACAACTCTGGGAAGATT 
CCAGGCGGCTACTCCAAGTATGAGAAGCTCGGCTCTGCCGCCAAGGTTCCCATGTGGAAG 
AAGGAGAACTGCATCCAGTGCGGTTTCTGCTCTGTCCAGTGCCCGCACGCCGCCGTCCGC 
TGCTTCGTCATGAATGAGGACGCAAAGCCTGACAACGTCCCCGAGGACTTCGAGATGCTC 
GACATGAAGGGCAAGCTCGCTGCCGTTAACAGCGATTCCTCGAAGATCAAGTTCCGCGTC 
CAGGTTTCGCCGCTCGACTGCAGGGGATGCGGAGTCTGTGTAGAGGCCTGTCCCAAGGAT 
GCCCTTGCCATGACCCCCATCGACACTGTCCTCGACAAGCAGCAGAAGCTCTTCGACTGG 
GCCTACGATTCTCTTCAGTTCACCCAGGGCACCACAAACATCGACACGGAGAGCTGCAAC 
CTCCGCGACCTGCAGCTCCGCTTCCCGTACATGGAGTTCCCTGGCTCCTGCCCCGGCTGC 
GGTGAGAGTAACACGATGAAGATGCTGGCGACCCTCTATGGAGATTCGATGGTCGCCTCC 
ATCGGCGTCGGGTGCTCGCTTGTCTGGATGCATTTCGGCTACATGCGTCCGTTCAACCTT 
GACAGCGACTCCCGCGGTATTGCCGCCTGCTCGTCGCTCTTTGAGGACAACTCTGTTTTC 
GGCTGGGGTGTCGCTCTTGATCGCGATGCCAAGCGTGCAAACCTTCGCGAGTACCTTCAA 
GCCAACGTCGAGAAGATCACTGACGAGTCCCTGAAGACTACCGTCCAGGGCTGGCTCGAC 
GCGTTCGACGACCGCAAGGCCTCCATCCGCACGTCTCGTGAGCTCCGCAGCACGGTCGGC 
ATCGAAAGGCTCGACAAGGGCGACTACAAGAACAACCCTGAGTATATCATTCCGACTGTG 
GACAATCTTGCTTCCAAGTTCCAGCAGTCCGGCGTCGATCTGGATGTTGCGAAGCACATC 
CTCCTCAACAACAACTACCTTATCAAGGCCTCCCATTGGCTTGTGGGCGGTGACGGCTGG 
GCCTACGACATTGACTTTGCTGGCTTCGACCACATCGTCGCCTCTCGCGATCGCGTGCGT 
GTGCTCGTTCTCGTCAACCACTGCTTCGGTAACACGGGTGGCCAGAAGTCGAAGGCCACG 
TCGATCGGCAGCGTCATGAAGAACGCGTACTCCGGCGTCAACGTCAAGGACAAGAAGATG 
GGCGTCATGCTCATGAGCACATACCGCGACGTCTACGTGGCACAGATCTCCCTCGGCTAC 
AACCGTAACCAGGCCCTCCAGGTCTTCAGGGAGGCAGAGCACTTTGACGGCCCCGCAGTT 
GTTCTCGCCTACTGCCCGTGCATCTCGCACATGGTCCAGGGCGGTCTCACTCACCAGGAG 



AGGCAGCAGAAGCTCGCCGTCGAGACGGGTGTCTGGCCTGTCTTCCGCTACAACCCGTCC 
AAGCCCATCGGTGACCGCATGAAGCTGGAGTACAAGGGGCCAATCAAGCCCGTCAAGGAC 
TTCATGAACACGGAGCAGAGGTTCGGCGCCCTTGCAAAGAGGGACCCTGCCAGGTTCGAG 
GAGATGGCTGCGGCTCTCCAGTCCGACGTTGAGGAGCACTGGAAGGTTCTTCAGGGGCTC 
AAGGCCATCGACGTGCCCACGGACCCGATTGTTTTCGGGTAAAAAAGTGAATCATCTCGC 
GATGCTTTTTCGGGGGGTCTTGTACGTCTCTTACGGTATCCACCTTGCTCTCCACGCTCT 
TCTGTTGCTGCTCCTCGTGGCCCAGCTCCTTCTTGTCTTCCA 

 

>Cathepsin L precursor (GL50803_3169)1-1935 
AAATACTTCAAAAAAGTGTTATGCCAATATGGCATAAAATATTAAAACTGTGGAAATTTC 
ATTCTGAATTTCTCATTGAGGTAACTTAATAGTTACAAACTGCAATCTAAGACATCTCAC 
ATGTTAGCGCTATTGCTCTTTATTGTCTGCTGTGTTTCCCATGATCCGAGTAACATGGCC 
TTTTATATTGACCCCGATAAAATCACATTTGAGACAATTCATGAAAACACAAAGACCCTG 
TTTTCTCTTTTCAACAGTCGTTTTACTTTAGACTATCCCTCAGATGAGGCTCACAACAAA 
GCCTTGCTGTCTTTCGCGAAAAATCTAGCACACCACAATGCGACCCATGCGAGGGACACG 
GACCACCTGGACGAATTGTTGAGGTATACAGATGGATATGCAACATATGGGCTGACATCA 
GCCTTTGCCAGAGACCCAACTGAGCCCATGAAGGGATTTGTCCAGGACACCGGTGTCCCC 



GAGTACGACTTGAGCAGCTTTAAGGACAGAATACGCTCAAGATTGAATCTGTTCAAGGAA 
GCAGCCGCTTATCAGCTCAAGGTCATCTACTCTGCACTAGTGTCGGCTGCACTTCCGGCC 
CCTCGAAGTGGATGCACTACGATGTACATACGGCAAAACCCCCTTTCTCCTTTATCATCG 
ATTCCGTTGTCTGCGGATTTGCGCGAATTCGAGGTTATAGGAAAGGTTCGCAACCAGGGG 
GTCTGCGGGTGCTGCTGGGCAATGGCCTCAGCTGTCATGCTAGAGGGTATGACCCGGTCC 
ACACAAAGTTACTTTAAAGACAAAACGGAAGTTGACAACACGTTCAAAGATGTAGACCTT 
ATTGTTTCCGAGCAGTACATAATGAACAACTCTCGCAGCTCTATCAACAACTTCTGTGAA 
GGTGGAAACTACAGGATCACATCGATGGATTATGCCAATGAAAACATAGTTAAGACAGTG 
GAGTCTGAAAAGAATTTTCCACTAGAATCGACTCACTTGGAGAAGAATCCATCAAGAATT 
GACGTTATAGCTAATTTCAAAGTGTCCAAGGCCTTCTTGCCTTACAACACAGAGACAGTG 
ACAGGGACCAACTGCAAAAGGTCTATCATTAAGCTGCTGGACAAGATGCAGACCTCGTCG 
CCAATGACAAACGGGGCCGTCAATCAAATCAAGTCTTACCTTGCACGGGGGATCCCTGTT 
GCCGCGGCCATGTTTACGGGGGCAGACGGGCCTCTGTCCTCACGAGACTTCAGCAACTAC 
AAGGGCGGCATTTTCAATAAGCCGTGCAGCAAAACAGGGCTTGACCACCAAGTCATGTTT 
GCGGGATATGGATATTACCAGGGAGTTGAGGTCTGGGTCATGCGCAACTCCTGGGGAGAA 
CAGTGGGGGTCATACGGCCACTTCTACACACCGATAGGCAACAACGTTCTTTGCTCTGAG 
ACGTACGCATATACAGACATACCACAGTACTTTCCATTAGACAAAGCTGATAAGGACAAG 
CCATACACAGAAAGGCAAAAAACGAAAGCTTCTACCTACTGGGCGAGAAAATTAAAACGT 
GGAGATGGTGTAGCCCTCGACTCAGACCCCTCTACGATACCACCAGCCAGTCCAGGCAAT 
GATAATGACATATATGTTCCGAGAGGGAAGATCATTTCGTCTTCAAGCAGTGGAACTAGT 
AGTAGCAGCAGTAGCACTACTATCACGGGCAAGTTTAAACTTTCAATCCCGAGTATTATC 
ATGATTGTGACGGGCATCCTGGGGAGCGCAGGCGTTGCAGGCATTATCGCAAAGTTCACC 
TGCTGCAGGAAGTAGGTGCGGATGACTTCTAACTATTAGTGAATAGTAGTGAATAGTAAT 
AGACTAGTGGACAACTTAGGATTGATTTTTTTTCTTTGCAATCTTCTCTCTACAAACAAT 
TTTAAATTGGAATTT 



 

 
 
 
 
>Cathepsin L-like protease (GL50803_3099)1-1530 
TGTAGTGTCTGATGAGGAACTACGTAAGCAGCGTGCAATACGACAGCGTGAAAAAACTGA 
GCGGAAACAACGAAAATAGGAATTGTGTAAATAACGAAAATAATATTTAAAAGAACCATA 
ATGTATACTTTGTTGGTGTTCATACTGTCGAATCCTCTGCATATCCTATTAAAAGCACGC 
TCTTACACAGGAACCTTTTCGGCATGCACTAAGGACAATGCAGTTGTTCGTAGATTGCAA 
TCTAACGATCTGTTTCTGCTGTTGGCTAATCCAATTAAAGTGGCCGCAGAGGACAACCTA 
CCACAATCTGTTGACTTAAGGGAGTACGGCCTTATGACTCCTGTCAGAAACCAGGGTAAG 
TGCGGCTCGTGCTGGGCGTTTGCAACCGTTGCAGCCTTCGAGGCGTGTGCCCTGTATGAT 
GGCGTCCTTTACCCTTACGGAAGTCCACTTGGCAGACACACAGACCTCCTGCACATCTCT 
GAGGAGTTTGAAATCTTGAGCTCCACGTCCAATAACCTCTGCTCAAGTGGCAACGTGGTG 
CGATTGATTAATGACCACCTGACGGGAGTAATTCCCACTGTAGAATTGGAGGAAAACTTT 
CCTTACAGTTTGAGTGACAATACTGAAAGCGAGCCCCCCGCACACCCCCTGCAGCCTGCG 



ATTCCACCCGAGGAGTATGTGCTTCCAATTTATTCTGAGACAAAGCTAGGGCATAAAGCA 
GGGGTCATAGTGCTTTACAACAGAGACAATCCCTATAATGACTCAATTGCACAGCTGGTG 
AAAACGTATCTGTCACTGGGGGTTCCTGTGATGGCTACGATTAACACGTGGGCTAATGGA 
AGGAAAGGTCACCGGTTAATTAAGCGTTATCGCGGTGGCATTTTGAGCGCACCGTGCCGT 
AATACAAGCCTGGATCACGAGGTGCTCATTGTTGGATATGGACGGTATCGAGGTACTGCC 
GTTTGGATAGTTCGCAATTCTTGGGGAGCTGACTGGGGAGTCTATGGGTATGCATATGTG 
GCCCAGGGCGGTGACAGCTACTGCTTGGAGCACAGTGCCATTGCTGTTCTTCCCCGGACA 
CTCGATCCGACCGCCAAGTACGCATCCTTCTCTACGCATCCACCTCCGTCTCCGCTCCTC 
CGGCCGATATATGAGGGCACTATTGTACGCTGTGAAAACGGGCTCGATGCTGATCCACCG 
GAGGGTTGCAGCCCATTCACTAGGGGCAGCTCGCCCGCGCTCGGGGCCAGCATCGCCCTC 
ATACTCACAACCATAGCAGCTATAGGGAAATTTACTCACCAGCCCAGCCCCTTAATCAAC 
CTTCGTCGTCATGATCGCGTCGAAAATGCGAGTGTCAGGAACAAGGTCACTGAAGCAATA 
ATCACCGAAGTGCTCGGAATTATCGGATAAGACAGTCATTATCTCGGCGAGATTCTTCTG 
CATCATCATCTGGTTGAAGCGGCGCTCCTCCGAATTCTTCTTGAGGATGGGGAGATACTT 
CGCCACGCTCTCTGCGAAGGACTTGATCTT 

 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
>Hypothetical protein (GL50803_113303)1-2655 
CTGCAGAAGAGTAAAATGCAATGTAAATAGCCTCCTCAATTTTTTATTCCACGGCTTTCC 
CTGCGGGATTCCCTGCAGGTCTCCCTGCGCCACTGCTCCGGGAACGGCCACGGAAATAAA 
ATGACGGTACTTCTACCATTCTTACTATTGCTATATGGCACACTTGGCAGAGAGCCTTCC 
CCCTTGCGGGAGGGTGACGACCAGATGGACCCCGAGGGCGGCACGATCTTCCCTTCCGAG 
GACGAGTACAACGAGCTTCCCGATGGACCCGACAACGCAGATCTGACCCGCGCAGCGCTC 
CCTACCAACTTCACCTACCGGGGCCACCGGTGCATCCAGATCATAGACCAGGGCTCGTGC 
GGCTGCTGCTACGCGGCGGCGGCGGTGGAGATGGTCACTGCCCGGCGGTGCCTCCAGCTC 
AACGACAGCAGGCTTGTGAGCCTCGAGGACCTCGTCACGTGCGACCACACCAAGTATCTG 
AACATCCAGAACAACGGGTGCCGCGGCGGCAATCCCCTTGCGTCGCTGAAGTTCGGAGAG 
ACGACGGGCATGGTGTACGACACCTGCGAGGACTACTGGAACCGGACGTATCCCTACCCC 
ACGGAGACGTGCAAGACCGTCTGCAAGGATAAGCGCCCCAAGGACCGCACCATTAAGAAC 
AAGGCGCCCTACAGGCTCAGCGGCGTGGACGCGATGATGCGCGACATATACCAGAACGGG 
CCCATTGCGGTCTCCATGTACCTGGCCAACGACTTCCCCTCCAAGGACAAGAAGGGCATC 



TACAGCTCCGGCCCCAATACGAAGCTGGGGGGAGGCCACGCCGTGATGATAGTCGGGTGG 
GGCGAGGAGAACGGCGTGCCCTACTGGGACTGTGCGAACACGTACGGCACCAATTGGGGC 
GACCAAGGCTACTTCAAGATCAAGCGCGGGTCCAACGAGCTCAAGATCGAGACGTGGCCC 
GGTTCAGCGCTGCCTATAGACACGACTCCTAAGCCAGAGCCCCGAAACGGCACAATCACT 
GTAGAGACGGCCAAAACGTACATTGCCGGATACGAGGTTGCAATACCGTACGAGAAGGTA 
GCGACCCCTGCAGAGCTCCAGCTGAAGTCAGGAGCAGGAGCGGTGACGTCGCTCGTTAAG 
CTGACGACCTCTAGTGGCACCGCCCGCGTCACCATACCTCGAGACACGTCTGCAGGGCAA 
TACTACCTGACAACCAGCACTGGAGACGCAACGTCTGCGCGCTTCTCGTTGGCGTCCTAC 
TTCACGCTGGCATTCGACAAGGCTAGCTATCAGGGACAAGAGGGAGAGAGCGTCGCACTC 
CGGTTCGCTGCACCGCTCCAGGTGCCCTGCAAGTTGATGGACGGCGCGTCTGTGCTGGTG 
GAGCTCAGTAAGGGGGCGCAATCCTGCATGGCCCCGTCGAGCATGAGCGCTGGCAAGCAT 
GCGCTGACCCTAACCACGTCCGACACCGTTCCCGTCCTATCCGCAAGCACAGTGCTCACA 
ATAGAGAAGAAGCACAATGATGAAGCAGTCATCACGATATCTAAGCCGGTCGCCGGCGCA 
CAGGTGACTGCGTTGGCCGAGGGCCTGCAGATTTCGTATACCTCAACGGGGACGGGCGCA 
AAGCTGCTTCTCCAGGCGTATTGCGGAGAGCGACTGCTGGATGTCATCGCTGCTGGCCTG 
CCTCCCTCGGGAAGCATCGAGGTCCGCCTGCCGTCTTCCTATGGCAACTGCTCAGCTGCG 
TACCTCCGATTGCGCTCAGAGACGTCCCCCTTCGCGTACGCCGATGTGGGACCGCTGCAT 
GTCACGTCGTACAGCTACCCTGCAGATAATCTCCCGGCCCCGTCTGATAAGAAGGATCCC 
GTGCCCGACCCGGAACCACAGCCCAACCCAGATCCCGAACCTGAGCCCGAACCTGAGCCT 
ATTGGCGACGTGCCCCTGCTTATTACGGAGCCGTCTACGCAGAGTGTCTGGGTCCCCGGC 
GGTGCAGTTACAATCCGATGGACCAGTAACCTAACAGCCGGTACTGAGATGACGATCCTT 
TTGTACGAAAAGGTCGGATCGAAAAGCTACCTGCGCCACACGTTCACCCGCTCTGCCCCT 
AACACGGGGCTCTATGCCGACACTCTTCCGGCCTCTGTCCCCTCTGGCCCTAACTACTTC 
GTCCGCATGCGCTCCAACAGTCCCATGTTCACGAACACTTCGGATGACTTTGAAGTCAAG 
GCGAGCAGATACCTGGTCAGAGACGTTCCAGACGCCATTACTATGCGGGATCCTCTGAGC 
TTCACTATCCATAGACACGGGTTTGTGTTTCCCTTGCCTCGCAGAAGGTTCTCGGTCACG 
CTAATGCAGGCGGGAAAGGAGGTTTGTGCACTTGACGGAGTCGAGGGAGTGGCAGGACTC 
AACACGATCTATCTAGATAGCTGTGCTGAGAGGATGCAGGAGCTCCGAGACAAACAATAC 
TACCTAAAACTATGCTCTCAGAAAATGGAGTGCACGGTAACGCCGACTTTCACGGTATTG 
GATGACACTCATTGACACACTCTGATGAACTAGATGGTAAATCTATCCTAAGCAAAGATG 
TTGTCGGTTACACTGGACAGACTGTCATAAGCTCCTTCCCTTCATAGCCGACCGACTTTA 
CCGAGGCTCCGAGAA 



 

 
 
 
 
 
 
 
 
 
 
 
 
>Ribosomal protein L7a (GL50803_17244)1-1027 
TAGTATGTTTAACACAATCGTAAACCGTTACTTCACCTAAATTCTATACCTGATCCCAGA 
TTTAAAAAATAAAAACTAATTTAAATTTATTTCACTGGGTTCAATAAAACAGGCCTCGAC 
ATGTCCAAGGTTTCTGGCAGCGACATTAAGAGGGCCCTCGCCGTACCCGAGAACAAGAGC 



CGCAGCAAGTGCGACTTCGACCTGACTCCGTTCGTCAGGTGGCCTCGCCAGGTCCGCATC 
CAGAGACAGAAGGCAGTCCTCCAGAGGCGCCTCAAGGTTCCCCCAACTGTCAATCAGTTC 
ATGAATCCGATCTCGAGGAACCTCACAAACGAGATTTTCAACCTTGCTCGCAAGTACTCC 
CCCGAATCGAAGGAGGAGCACAAGGCGCGCCTGCTCCAGATCGCCGACGCAAAGGCCAAC 
GGGAAGCCCCTTCCGGAGAAGTCTGACAAGCTTGTCATCGCGTCTGGTATCAGACGCATA 
ACATCCCTCGTCGAGAGCAAGCGCGCGAAGCTTGTCCTGATTGCAAATGATGTCGACCCC 
CTTGAAGTATGTTCTTATGCGCGAGGAGCCGTCCGCTGACCGCACACACCTCTGATTGCG 
GGTTGTGTGTTGTCAGCGGGTGGACTTCGCTGTTCACCTGACAACTGACCCACAGCTCGT 
ACTTTGGCTTCCCACACTCTGTCACAAGATGGGCGTCCCGTACGCCATCGTTCGCACTAA 
GGGCGATCTGGGCAAGCTCGTCCATCTGAAGAAGACGACCAGCGTCTGCTTCACCGACGT 
GAACCCAGAGGACAAGCCCACCTTTGATAAGATCCTCGCGGCCGTGGCCCATGAAGTTGA 
TTATGCAAAGGCCATGAAGACGTACGGAGGCGGCGTTCGCCGCGAGGATGAGGCCCAGCA 
GATGTAAATGCCTTACATTTCTTTAGTGCATGTCCTTTGCTGCTTGGTCCTTTGTGCTCG 
GGCTGTGCACCTTGGTAGGCCTGGTCTTGTTTCGCCGTCCGCAGCGCAAGCCCAGTGACA 
CGACGCC 

 
 
>Ribosomal protein L12 (GL50803_14938)1-789 



GTGGGGAGTATGCCCAGACACTTTTTACGTCTTTATTTCATTTGTCCAATTAATAATATA 
AATTATAGTTAAAGCATTTTAATTTGATATTATGTCAGAGTGGTAGTTTTCCAGGCGACA 
ATGCCCCCCAGAGCTGATCCTAACGCAGAGATAGTTCTGTATTTGCGCGTCAAGGGCGGG 
ATAATCCCCGCGCCAAATGCCCTTGGTCCAAAGATCGGGCCCTACGGTCTTCCGCCCAAA 
GTTGTTGGTGAGAAGATCCACGAGGCTACACAAGGCTACAAGGGGATCCGCGTGAAAGTC 
CGCATCGTCTCAAAGAACAGACAGCCGACAGTCTCTGTTGTGCCCACAGCCTCCTCGCTT 
CTTGTCAAGGCTCTGGGCGAGGGTCCTCGCACGATTCCCAAGGGTCAGCCCCTTCTGCAC 
ACAGGCACAGTGAAGTTCGACACGGTCCTAGACATCGCAAAGGAGCTCCGCGCTAACTCC 
TTCGCTCTGAAGTACGCCGGCACGGTCCTCGAGGTCCTGGGTTCTGCCCGCTCCGTTGGC 
TGCAAGGTGGAGTACAAGGGCACTGTATATTCTCCCGCTGAGATCACGGAGATGGTGAAG 
GCCGGGGACATAGAGATCCCAGAATATAATGTACCCTACCAGCTTGCTGAGGAGCAAGAG 
ACAGAGTAAACAAGGTGCCCTGCGTGTCACGGATCGGTCCCTATCTGCTTGGGACTGTTT 
TCGCCTACGGGGGCTTAAAATATTTCGATGGCCGAGGCGGCGGAGTCCTTTGCCGATGCA 
GTCGTCCGT 

 

 
 



 
 
>Actin related protein (GL50803_8726)1-3147 
CCTGCTCTAAATTTCATCCAAATTTCATTTTATAAATAAATTCTGCGACAAGTTAATTTA 
AAAGAAAAGGACATATTCTTTGGAAAGCTTTTGTATTTTGGAATTTGACTGAAATTATAA 
ATGTCTAGACCCCTGACCTCTCTTCGTGCACACTCCGGAAGCACCTTTCAGCATTCGGCG 
GACTTGCGTAACGAGCTCGAAGAGGCCATTCTCGCATATACACATGGATACGCCGACAAT 
CTTCGCCAGTTTTTCTTGCAGAATGATAAGGCCAAGACGGGGCAGCTCTCTGACATTCTG 
TTCCGCCGGGCGCTTCGCTCCATTGGTATCCACGGACCAGTTGAGCTGCTTAATCGTGCA 
ATAGAAGAGGCCACTGACCTTAAGAGTGGACTAATAGATTATGAGGCGTTTTTGGGGCTC 
TTTGCGTTTAAGGGCGACATACCCCCCGAGGCTGAACGAGGAACATCAACCATTGTTCAT 
AGCCGATACGTGGGTAATTACGCAGAGCTTGACTCTCAGAAAAGCAAGAGACCTTCCTCG 
CGTTCAGCCACAAATCAGAGACAGCATCATGACGAACCCCTCAACCTTGCTGATGTTGAA 
GGTGATCCTCTACCTCAGGAGGAAGTGATTGCCGGCGCACCCTCGAGCAGAAGCACGTTT 
AATCTGCAGGAGGAGATGCGCAAGGCAGCGGATGACTTAAAGCGCATGCAATCCGAAACA 
AATACAGAATTTCAAGTTGGATTGAAGCTCATTGCGACCCAAGTACTTCAAAAGGGCTCT 
TGTGTTAAGGTTTTCCGAACGAAATTTGACAGAAACCACAAGGGAAATATAGGGGTCCAA 
GACTTCCTTCTGGGTGTTCGATACCTAGGGATACCATCTGATCTGATTAGCAATGATGAT 
CTCGTCGAAATTTTCCAATCGTACTGCACAGAGGACGGCTCCATCTCGGTCATTGAGTTT 
GAGGCTATGGTGAACGCCGGTGAAGACACCAAGGACGTTACCCGGACTATGCACGATCGT 
CAAGCAAGGTCCACCAGAGACCCGACCCATGATGTGGCTCTTCTGCTGGAGGAAGCCCAG 
ACTGTTAGTGCAAGTGGGATCTCAGGTGAAAGGAAACCCTTACGTCGCACTCAGGGCACT 
CCAGGAAGGAATCTAACTGTTTCCAATCTTGCCACAAACCAGGGATCTGATCCTGCTTGC 
TCCTCAGCGCCTAGTGTTGCTGCAAGCACAACTAACCGACCATCTAAGTATAGTGATGAG 
GAAATAGTAGGAACGCTCAAGCGAAAAATTGCATTGATATGCTCTAACAAATACTCCTCT 
TTTGGTGATTGCATGGCTGATGCCCAAGACTACAACAGAAAAATTACACCAGACTCGCTG 
CGCAGGTTTGTTAGCTCTCAGGTGCCAAATTTAGATAAGAGATACGTCAATCTACTCGTC 
TCATACCTGTGCACACAGGAGAATCTCAGACAGAGTGCAAATTCGCTTGGGATAAGCATA 
GCGGAAATACAGCAGAGCCAGGTGGGAGCATCTAGCATGCCGGAACCAGCCTACATATCG 
GCAGTAGTTTTCAATGACCTTTACAAGCTTCCTACCGCTACAGACGGCGGGAAGAGACGC 
ATAGATGATGCTATCTGGACATGCATCACAACAGAGGCCAATCTGAGTAACATGGCTCTT 
TCTAAGGCAGAGCTTATGGCCATATCTGTTAACAACCAGAGGTCGCAGGGGCTATACACT 



GATGACCCCCCTACGCCCTGTGAGCTCCAGACCCATGCTTCGGTGTTTGGTAACCTGAAC 
ATGGCTGAGGGCCGCCAGGGTGGGTCTCAGGGTGCCGCCATGGCCCAGGAGATCGCGCAG 
CATCAGCGCCACACTAAGTCTGGAAATTACTTTGATACCACCGCGGCCCAAAATGATGAC 
ATCACGTCCTACGTCAACTGCAGTAATGTCAATATTGCGAACCCCGACACCCCCTCTACT 
CGCCGTCTCAGACAGTCTGGTCGTCAAGCCGAGCTTCTAACAAGCCAGCTCCAGAACCCC 
GCCTCGTCTACTCAGGCAGAGCGCGCCAGCGAGATAATACGTACTAAAAGACAGCTCCTT 
GAGGCAATGAACAATAAGCGGAGCGCACTGGCAGAGGCCTTAATCATGGCAGCAGATCGA 
GCGACAGATCCAATATCATTCAGAAACTATCTCAAGGACTTTACTCAGGAGTCTCTGACT 
AATAACCAAATACAATGCATTCTTGAGGGCTCTCTGGATTCTAACGGCAAGATCCAAAAG 
GAGATCATACTCAAGACTATGGGCCTCGATAACGAGTTTATAGCATATGCAGATTCCGGT 
TTGGAGAGTTCGAAGCTGAAGAACGATCGTGTTTCTGACAGTATGGTGTGCATCTCGGCC 
GTTCGCGAGCAAATGAATGCTTCGATAAGCGGAGCGCCACGCGATATGATCTCATCCAAG 
CGTGCCATGCAGGCCAGACAAAAGCAGGAGTCATCTATAATGAGGCAGCTGTCGTCTGCA 
GACCTAGATCTTATCAAACCTCGTACTCCAAACATGAGCACAGTGGCAAAGCATCAGGAT 
AGCTCTGCACTCGCCAAGGTTGTATTCGACGTAGAGAAGAATATCACTGAGGATTATGAG 
GGCTGCCTAGCAGAAGCTACCGAGGCCATTGTTGGGGGACACAGAAGGCGCCACCTTGGC 
GGTGACCTCAATAAGAAGGACAACTTGGTTATGAGCAATGGAGGAGTATACTCACTGCGA 
GACAGACAACTAGAAGAAGCAGAAGCAAACACCCGACGAATCAAGAACACCCAAAGGTCT 
GTCATGGAGCACTCCACCCCCGCCGATGCTATTCCACGACGTGGACGCGGGTGCAATCAG 
GCTGTATCGCAGCTAAGCAGCACAATTGGTAACACACTTAAACAAATTGATGAAGAATAT 
CTTGTAGATTATCAATCTGGCCAAATTGATGAAACTGCCCCTGCTGAAGGAGGAAGTGTC 
CCGAAACCAGTTGCCTTTGAGGTTTGAAAGGCCTCGTGTCTATGGTATATACTATTTCCG 
ATGAATAAATCGCTTTGTTTTTGTCATGCATGAAAATTTGACTTAAAATTTCGCCCTGTG 
ATTTGCGAGGTCTATGAAACAGGCTGC 



 

 

 


