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1. Lista de Secuencias

SEQ ID NO: 1. Secuencia de nucleétidos del gen frpA
>frpA

atgtacaggaacagtttctcgctctctccactttcactagctatcttagctgcaaccttgagecctgttgttagtgca
gatgaacataatccagaagttacggttatggaaaccatgattgtcgaagcaaccaagcagaacatttcattac
aacaggttgatagctcagtgctcatcaaaacaggaaaagagcttgagaaagcaggaatccatgaagttaag
gacttagaaaaagccttccctggcctaatgattcaaacccgaggtaaccgtacgtatgccaacaccactatac
gtggcgtgagttcacctgattactattctcctaccgtcagcatctatgtcgatggtgtattgcaagacagtgceatttct
aacccagcagttactcaacgtagaacaggtagagctgcttcgagggccgcaagctacgctatatggtggcaa
ttctcagggaggtatcatcaatatcatcaccaagaaggcgactgatcaaaacctagcgtctggtggtgtcactt
acagcgatcgaagcaaacaacttgatgcttcagcggcagttgcgataagcgattcaacttacgctgatatage
gattcgatcattaaaagacgaaggtaatattcgtcacattcctagcaacaccgatgacgctaacgacagtaaa
gactttagcggtacagctcgattccactatctacctcagcagtcccctctcgetgtgacgttttctgtctctictgcac
atctagatagccatgaagagtggtatttgacccaacaagaatatgataagcgagccaccagccaagacata
cctgaacttaagcgcgtcgtcaatagctatgcactgcatattgactacgacctaggcgcaacccaattaacca
gtattaccgcttaccaaaaccgtaatgtggatcgtgaatatatcggcggtaaatgggttgaagatcagaacacc
ttcagtcaggaagtgcgcgctaacacccaattcagtgatgatctttccgcetttggtiggcgggtactatgagcatc
gaaactttgatgtcagtgcgggtgcgaacaacgatattgagacccaaacttatgccttgtttggtcaaatgactta
tgccatgaccgatagtatcgatttaaccggtgggttgcgcgcatcacgttttttctctgaatcagattttggcggcea
actcagcatggaggattgacagctatcaatcagataagtccgaaaacgttatctctcctaaagcggcaatagg
ttggcaaattaacccagattcaagagtatttgcctcactagccagcggctaccgacctggeggttttagccegg
caccacgaagttctggcgataaaaatggctattcaccagaaaagtctttcaatggtgaattgggatggcgaact
aacttagctgaaaacacggttcgcttcagtggggctctgtactggatcgacactaaagatattcagctctacacc
ggaaatccaggtagccaagttcttagaaacatgggcgatgcccaaagccgaggcattgagcttgatctcgeca
tactaccctaccgacgatttgactctgacactgggcgcaacatttggccagtctacgttcgaatcgggcaatgat
gggattgaaggtaaaacactaccctatgcaccggatacaacagtagtggcaggtatcgaatactacctacca
caatcatggctagatggagagttgtctatcgccaccaatgcacgctacacatctaaaatattctttgacgaaagce
aatactctggcgcaagacggttacacacttatcgacttagcagttcaatatgcgatgaatgacaacatctctttcc
gagtgtttagcaacaacctaaccgacaaagagtataccacctatgcctacagctttggtaacacgcgtttcaac
aactatggttcagaacgcgaggtgggtgtgaatatgaagctagagtggtaa
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SEQ ID NO: 2. Secuencia de aminoacidos de la proteina FrpA
>FrpA

myrnsfsisplslailaatispvvsadehnpevtvmetmiveatkqnislggvdssvliktgkelekagihevkdl
ekafpglmiqtrgnrtyanttirgvsspdyysptvsiyvdgvlgdsafltqqlinveqvellrgpgatlyggnsqggi
iniitkkatdgnlasggvtysdrskqgldasaavaisdstyadiairslkdegnirhipsntddandskdfsgtarfh
ylpggsplavtfsvssahldsheewyltqqgeydkratsqdipelkrvvnsyalhidydigatqltsitaygnrnvdr
eyiggkwvedqntfsqevrantgfsddisalvggyyehrnfdvsaganndietqtyalfggmtyamtdsidltg
glrasrffsesdfggnsawridsygsdksenvispkaaigwqinpdsrvfaslasgyrpggfspaprssgdkn
gyspeksfngelgwrtnlaentvrfsgalywidtkdiglytgnpgsqvirnmgdaqgsrgieldlayyptddltltlg
atfggstfesgndgiegktlpyapdttvvagieyylpgswlidgelsiatnarytskiffdesntlagdgytlidlavqy
amndnisfrvfsnnltdkeyttyaysfgntrfnnygserevgvnmklew

SEQ ID NO: 3. Secuencia de nucleétidos que codifica la proteina
recombinante FrpA (rFrpA) en el plasmido pBAD

>pelB-10His-FrpA

atgaaatacctgctgccgaccgctgctgetggtctgcetgctectcgetgecccageccggcgatggceccatcacca
tcaccaccaccatcatcatcatgatgaacataatccagaagttacggttatggaaaccatgattgtcgaagcaa
ccaagcagaacatttcattacaacaggttgatagctcagtgctcatcaaaacaggaaaagagcttgagaaag
caggaatccatgaagttaaggacttagaaaaagccttccctggcctaatgattcaaacccgaggtaaccgtac
gtatgccaacaccactatacgtggcgtgagttcacctgattactattctcctaccgtcagcatctatgtcgatggtg
tattgcaagacagtgcatttctaacccagcagttactcaacgtagaacaggtagagctgcttcgagggccgcea

agctacgctatatggtggcaattctcagggaggtatcatcaatatcatcaccaagaaggcgactgatcaaaac
ctagcgtctggtggtgtcacttacagcgatcgaagcaaacaacttgatgcttcagcggcagttgcgataagceg

attcaacttacgctgatatagcgattcgatcattaaaagacgaaggtaatattcgtcacattcctagcaacaccg
atgacgctaacgacagtaaagactttagcggtacagctcgattccactatctacctcagcagtcccectctcgcetg
tgacgttttctgtctcttctgcacatctagatagccatgaagagtggtatttgacccaacaagaatatgataageg

agccaccagccaagacatacctgaacttaagcgcgtcgtcaatagctatgcactgcatattgactacgaccta
ggcgcaacccaattaaccagtattaccgcttaccaaaaccgtaatgtggatcgtgaatatatcggcggtaaat

gggttgaagatcagaacaccttcagtcaggaagtgcgcgctaacacccaattcagtgatgatctttccgcetttgg
ttggcgggtactatgagcatcgaaactttgatgtcagtgcgggtgcgaacaacgatattgagacccaaacttat
gccttgtttggtcaaatgacttatgccatgaccgatagtatcgatttaaccggtgggttgcgcgceatcacgttttttct
ctgaatcagattttggcggcaactcagcatggaggattgacagctatcaatcagataagtccgaaaacgttatc
tctcctaaagcggcaataggttggcaaattaacccagattcaagagtatttgcctcactagccageggctaccg
acctggcggttttagcccggcaccacgaagttctggcgataaaaatggctattcaccagaaaagtctttcaatg
gtgaattgggatggcgaactaacttagctgaaaacacggttcgcttcagtggggctctgtactggatcgacact

aaagatattcagctctacaccggaaatccaggtagccaagttcttagaaacatgggcgatgcccaaagecga
ggcattgagcttgatctcgcatactaccctaccgacgatttgactctgacactgggcgcaacatttggccagtct

acgttcgaatcgggcaatgatgggattgaaggtaaaacactaccctatgcaccggatacaacagtagtggca
ggtatcgaatactacctaccacaatcatggctagatggagagttgtctatcgccaccaatgcacgctacacatc
taaaatattctttgacgaaagcaatactctggcgcaagacggttacacacttatcgacttagcagttcaatatgce

gatgaatgacaacatctctttccgagtgtttagcaacaacctaaccgacaaagagtataccacctatgcctaca
gctttggtaacacgcgtttcaacaactatggticagaacgcgaggtgggtgtgaatatgaagctagagtggtaa
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SEQ ID NO: 5. Secuencia de aminoacidos de la proteina rFrpA (plasmido
pBAD)

>rFrpA

PelB 10His
Mkyllptaaagllllaagpamahhhhhhhhhhdehnpevtvmetmiveatkgnislggvdssvliktgkele
kagihevkdlekafpglmigtrgnrtyanttirgvsspdyysptvsiyvdgviqdsafltqqlinveqgvellrgpgatl
yggnsqggiiniitkkatdqgnlasggvtysdrskqgldasaavaisdstyadiairslkdegnirhipsntddands
kdfsgtarfhylpqqgsplavtfsvssahldsheewyltqgeydkratsqdipelkrvvnsyalhidydigatqltsit
aygnrnvdreyiggkwvedqntfsgevrantqfsddisalvggyyehrnfdvsaganndietqtyalfggmty
amtdsidltgglrasrffsesdfggnsawridsyqsdksenvispkaaigwqinpdsrvfaslasgyrpggfsp
aprssgdkngyspeksfngelgwrtnlaentvrfsgalywidtkdiglytgnpgsqgvirnmgdagsrgieldlay
yptddlititigatfggstfesgndgiegktipyapdttvvagieyylpgswlidgelsiatnarytskiffdesntlagdg
ytlidlavqyamndnisfrvfsnnltdkeyttyaysfgntrfnnygserevgvnmklew

SEQ ID NO: 5. Secuencia de nucleétidos que codifica la proteina
recombinante FrpA (rFrpA) en el plasmido pET20b(+)

>pelB-10His-FrpA

atgaaatacctgctgccgaccgcetgcetgetggtctgetgcetectcgetgecccageccggegatggecatggatat
ccatcaccatcaccaccaccatcatcatcatgatgaacataatccagaagttacggttatggaaaccatgattg
tcgaagcaaccaagcagaacatttcattacaacaggttgatagctcagtgctcatcaaaacaggaaaagag
cttgagaaagcaggaatccatgaagttaaggacttagaaaaagccttccctggcctaatgattcaaacccga
ggtaaccgtacgtatgccaacaccactatacgtggcgtgagttcacctgattactattctcctaccgtcagcatct
atgtcgatggtgtattgcaagacagtgcatttctaacccagcagttactcaacgtagaacaggtagagctgcttc
gagggccgcaagctacgctatatggtggcaattctcagggaggtatcatcaatatcatcaccaagaaggcga
ctgatcaaaacctagcgtctggtggtgtcacttacagcgatcgaagcaaacaacttgatgcttcagcggcagtt
gcgataagcgattcaacttacgctgatatagcgattcgatcattaaaagacgaaggtaatattcgtcacattcct
agcaacaccgatgacgctaacgacagtaaagactttagcggtacagctcgattccactatctacctcagcagt
cccctctcgetgtgacgttttctgtcetcttctgcacatctagatagccatgaagagtggtatttgacccaacaagaa
tatgataagcgagccaccagccaagacatacctgaacttaagcgcgtcgtcaatagctatgcactgcatattg
actacgacctaggcgcaacccaattaaccagtattaccgcttaccaaaaccgtaatgtggatcgtgaatatatc
ggcggtaaatgggttgaagatcagaacaccttcagtcaggaagtgcgcgctaacacccaattcagtgatgat
ctttccgctttggttggcgggtactatgagcatcgaaactttgatgtcagtgcgggtgcgaacaacgatattgaga
cccaaacttatgccttgtttggtcaaatgacttatgccatgaccgatagtatcgatttaaccggtgggttgcgegcea
tcacgttttttctctgaatcagattttggcggcaactcagcatggaggattgacagctatcaatcagataagtccg
aaaacgttatctctcctaaagcggcaataggttggcaaattaacccagattcaagagtatttgcctcactageca
gcggctaccgacctggeggttttagcccggcaccacgaagttctggcgataaaaatggctaticaccagaaa
agtctttcaatggtgaattgggatggcgaactaacttagctgaaaacacggttcgcttcagtggggctctgtactg
gatcgacactaaagatattcagctctacaccggaaatccaggtagccaagttcttagaaacatgggcgatgcc
caaagccgaggcattgagcttgatctcgcatactaccctaccgacgatttgactctgacactgggcgcaacatt
tggccagtctacgttcgaatcgggcaatgatgggattgaaggtaaaacactaccctatgcaccggatacaac
agtagtggcaggtatcgaatactacctaccacaatcatggctagatggagagttgtctatcgccaccaatgcac
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gctacacatctaaaatattctttgacgaaagcaatactctggcgcaagacggttacacacttatcgacttagcag
ttcaatatgcgatgaatgacaacatctctttccgagtgtttagcaacaacctaaccgacaaagagtataccacct
atgcctacagctttggtaacacgcgtttcaacaactatggttcagaacgcgaggtgggtgtgaatatgaagcta
gagtggtaa

SEQ ID NO: 6. Secuencia de aminoacidos de la proteina rFrpA (plasmido
PET20b(+)

>rFrpA con 10 histidinas en el N-terminal

PelB 10His
Mkyllptaaagllllaagpamamdihhhhhhhhhhdehnpevtvmetmiveatkgnislqggvdssvliktgk
elekagihevkdlekafpglmigtrgnrtyanttirgvsspdyysptvsiyvdgvlqdsafltqqglinveqvellrgp
gatlyggnsqggiiniitkkatdgnlasggvtysdrskqldasaavaisdstyadiairslkdegnirhipsntdda
ndskdfsgtarfhylpggsplavtfsvssahldsheewyltqqeydkratsqdipelkrvvnsyalhidydlgatq
Itsitaygnrnvdreyiggkwvedqntfsqevrantqfsddisalvggyyehrnfdvsaganndietqgtyalfgq
mtyamtdsidltgglrasrffsesdfggnsawridsygsdksenvispkaaigwginpdsrvfaslasgyrpgg
fspaprssgdkngyspeksfngelgwrtnlaentvrfsgalywidtkdiglytgnpgsqvirnmgdaqgsrgield
layyptdditlitigatfggstfesgndgiegktlpyapdttvvagieyylpgswlidgelsiatnarytskiffdesntla
qgdgytlidlavgqyamndnisfrvfsnnltdkeyttyaysfgntrinnygserevgvnmklew

SEQ ID NO: 7. Secuencia de nucleétidos que codifica la proteina
recombinante FrpA (rFrpA) en el plasmido pET20b(+)

>pelB-6His-FrpA

atgaaatacctgctgccgaccgctgctgcetggtcetgctgctectcgetgecccagecggegatggcecatggatat
cgatgaacataatccagaagttacggttatggaaaccatgattgtcgaagcaaccaagcagaacatttcatta
caacaggttgatagctcagtgctcatcaaaacaggaaaagagcttgagaaagcaggaatccatgaagttaa
ggacttagaaaaagccttccctggcectaatgattcaaacccgaggtaaccgtacgtatgccaacaccactata
cgtggcgtgagttcacctgattactattctcctaccgtcagcatctatgtcgatggtgtattgcaagacagtgcattt
ctaacccagcagttactcaacgtagaacaggtagagctgcttcgagggccgcaagctacgctatatggtgge
aattctcagggaggtatcatcaatatcatcaccaagaaggcgactgatcaaaacctagcgtctggtggtgtca
cttacagcgatcgaagcaaacaacttgatgcttcagcggcagttgcgataagcgattcaacttacgctgatata
gcgattcgatcattaaaagacgaaggtaatattcgtcacattcctagcaacaccgatgacgctaacgacagta
aagactttagcggtacagctcgattccactatctacctcagcagtcccctctcgetgtgacgttttctgtctcttctge
acatctagatagccatgaagagtggtatttgacccaacaagaatatgataagcgagccaccagccaagaca
tacctgaacttaagcgcgtcgtcaatagctatgcactgcatattgactacgacctaggcgcaacccaattaacc
agtattaccgcttaccaaaaccgtaatgtggatcgtgaatatatcggcggtaaatgggttgaagatcagaacac
cttcagtcaggaagtgcgcgctaacacccaattcagtgatgatctttccgcetttggttggcgggtactatgagcat
cgaaactttgatgtcagtgcgggtgcgaacaacgatattgagacccaaacttatgccttgtttggtcaaatgacitt
atgccatgaccgatagtatcgatttaaccggtgggttgcgcgcatcacgttttttctctgaatcagattttggcgge
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aactcagcatggaggattgacagctatcaatcagataagtccgaaaacgttatctctcctaaagcggcaatag
gttggcaaattaacccagattcaagagtatttgcctcactagccagcggctaccgacctggeggttttagcccg
gcaccacgaagttctggcgataaaaatggctattcaccagaaaagtctttcaatggtgaattgggatggcgaa
ctaacttagctgaaaacacggttcgcttcagtggggctctgtactggatcgacactaaagatattcagctctaca
ccggaaatccaggtagccaagttcttagaaacatgggcgatgcccaaagccgaggcattgagcttgatctcg
catactaccctaccgacgatttgactctgacactgggcgcaacatttggccagtctacgttcgaatcgggcaat
gatgggattgaaggtaaaacactaccctatgcaccggatacaacagtagtggcaggtatcgaatactaccta
ccacaatcatggctagatggagagttgtctatcgccaccaatgcacgctacacatctaaaatattctttgacgaa
agcaatactctggcgcaagacggttacacacttatcgacttagcagttcaatatgcgatgaatgacaacatctct
ttccgagtgtttagcaacaacctaaccgacaaagagtataccacctatgcctacagctttggtaacacgcgtttc
aacaactatggttcagaacgcgaggtgggtgtgaatatgaagctagagtggaagcttgcggccgcactcgag
caccaccaccaccaccactga

SEQ ID NO: 8. Secuencia de aminoacidos de la proteina rFrpA (plasmido
PET20b(+))

>rFrpA con 6 histidinas en el C-terminal

PelB
Mkyllptaaagllllaagpamamdidehnpevtvmetmiveatkgnislqqvdssvlikigkelekagihevk
dlekafpglmigtrgnrtyanttirgvsspdyysptvsiyvdgvlqgdsafltqglinveqvellrgpqatlyggnsqg
giiniitkkatdgnlasggvtysdrskqgldasaavaisdstyadiairslkdegnirhipsntddandskdfsgtarf
hylpqqgsplavtfsvssahldsheewyltqgeydkratsqdipelkrvvnsyalhidydlgatqltsitaygnrnv
dreyiggkwvedqgntfsqgevrantqgfsddisalvggyyehrnfdvsaganndietgtyalfggmtyamtdsidl
tgglrasrffsesdfggnsawridsyqsdksenvispkaaigwqinpdsrvfaslasgyrpggfspaprssgdk
ngyspeksfngelgwrtnlaentvrfsgalywidtkdiglytgnpgsqvirnmgdagsrgieldlayyptddliltl
gatfggstfesgndgiegktlpyapdttvvagieyylpgswidgelsiatnarytskiffdesntlagdgytlidlavq
yamndnisfrvfsnnltdkeyttyaysfgntrfnnygserevgvnmklewklaaalehhhhhh

6His

SEQ ID NO: 9. Secuencia de nucleétidos que codifica la proteina
recombinante FrpA (rFrpA) en el plasmido pET20b(+)

>pelB-6His-FrpA

atgaaatacctgctgccgaccgctgctgcetggtctgctgctectcgetgecccagecggegatggcecatggatat
cgatgaacataatccagaagttacggttatggaaaccatgattgtcgaagcaaccaagcagaacatttcatta
caacaggttgatagctcagtgctcatcaaaacaggaaaagagcttgagaaagcaggaatccatgaagttaa
ggacttagaaaaagccttccctggcectaatgattcaaacccgaggtaaccgtacgtatgccaacaccactata
cgtggcgtgagttcacctgattactattctcctaccgtcagcatctatgtcgatggtgtattgcaagacagtgcattt
ctaacccagcagttactcaacgtagaacaggtagagctgcttcgagggccgcaagctacgctatatggtgge
aattctcagggaggtatcatcaatatcatcaccaagaaggcgactgatcaaaacctagcgtctggtggtgtca
cttacagcgatcgaagcaaacaacttgatgcttcagcggcagttgcgataagcgattcaacttacgctgatata
gcgattcgatcattaaaagacgaaggtaatattcgtcacattcctagcaacaccgatgacgctaacgacagta
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aagactttagcggtacagctcgattccactatctacctcagcagtcccctctcgetgtgacgttttctgtctcttctge
acatctagatagccatgaagagtggtatttgacccaacaagaatatgataagcgagccaccagccaagaca
tacctgaacttaagcgcgtcgtcaatagctatgcactgcatattgactacgacctaggcgcaacccaattaacc
agtattaccgcttaccaaaaccgtaatgtggatcgtgaatatatcggcggtaaatgggttgaagatcagaacac
cttcagtcaggaagtgcgcgctaacacccaattcagtgatgatctttccgcetttggttggcgggtactatgagcat

cgaaactttgatgtcagtgcgggtgcgaacggatcccatcaccatcaccaccacaacgatattgagacccaa

acttatgccttgtttggtcaaatgacttatgccatgaccgatagtatcgatttaaccggtgggttgcgcgcatcacg

ttttttctctgaatcagattttggcggcaactcagcatggaggattgacagctatcaatcagataagtccgaaaac
gttatctctcctaaagcggcaataggttggcaaattaacccagattcaagagtatttgcctcactagccagegge
taccgacctggcggttttagcccggcaccacgaagttctggcgataaaaatggctattcaccagaaaagtcttt

caatggtgaattgggatggcgaactaacttagctgaaaacacggttcgcttcagtggggctctgtactggatcg

acactaaagatattcagctctacaccggaaatccaggtagccaagttcttagaaacatgggcgatgcccaaa

gccgaggcattgagcttgatctcgcatactaccctaccgacgatttgactctgacactgggcgcaacatttggcc
agtctacgttcgaatcgggcaatgatgggattgaaggtaaaacactaccctatgcaccggatacaacagtagt
ggcaggtatcgaatactacctaccacaatcatggctagatggagagttgtctatcgccaccaatgcacgctac

acatctaaaatattctttgacgaaagcaatactctggcgcaagacggttacacacttatcgacttagcagttcaa

tatgcgatgaatgacaacatctctttccgagtgtttagcaacaacctaaccgacaaagagtataccacctatgc

ctacagctttggtaacacgcgtttcaacaactatggttcagaacgcgaggtgggtgtgaatatgaagctagagt

ggtaa

SEQ ID NO: 10. Secuencia de aminoacidos de la proteina rFrpA (plasmido
PET20b(+)

>rFrpA con 6 histidinas en el loop 5

PelB
Mkyllptaaagllllaagpamamdidehnpevtvmetmiveatkgnisiqqvdssvliktgkelekagihevk
dlekafpglmiqgtrgnrtyanttirgvsspdyysptvsiyvdgvlqgdsafltqglinveqvellrgpqatlyggnsqg
giiniitkkatdgnlasggvtysdrskqgldasaavaisdstyadiairslkdegnirhipsntddandskdfsgtarf
hylpqqgsplavtfsvssahldsheewyltqgeydkratsqdipelkrvvnsyalhidydlgatqltsitaygnrnv

6His
dreyiggkwvedgntfsqgevrantqgfsddisalvggyyehrnfdvsagangshhhhhhndietgtyalfggmt
yamtdsidltgglrasrffsesdfggnsawridsygsdksenvispkaaigwqginpdsrvfaslasgyrpggfs
paprssgdkngyspeksfngelgwrtnlaentvrfsgalywidtkdiglytgnpgsqvirnmgdaqgsrgieldla
yyptddltltigatfggstfesgndgiegktlpyapdttvvagieyylpgswldgelsiatnarytskiffdesntlaqd
gytlidlavqyamndnisfrvfsnnltdkeyttyaysfgntrfnnygserevgvnmklew
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SEQ ID NO: 11. Secuencia de nucleétidos del gen fstA
>fstA

atgttaaagccccatctgttgcatcctgcagcegcetcgcccatcccectctggcacaaaccgtttceegcttttectt
gaacaagctgggcgtggccgcacgtctggccattctggecggtgtcagtggcacactgetgectcggectggec
ccatcggcgcaggcacaatccccggagcetgtcggtcacgaccacaaaaagcectcagtatcccggcetggcete
tctggcccaggcgctcaagaccttctcgtccgagacaggtatcagcctggatctcgatgataaaaccatgcaa
gggatgaccagccccgggctggcaggccaatacagtcccccccagggtctggecctcttgttgagtggtcac
gatctggtggccgagcctgcgggagaaggacactacaaggttcgccgacaagccggggtcagtgecgatg
aggtcatggtggtgcaagggcgccagacctatgccggtggccaggtggcectctgacagtcgggtcggattgcet
tggcaacaagcacttcatggatacccctttcaacaccgtcagctacacagaagaatacatagagaacgagc
aggcccaggatatcggctccctcgcaggtgccaccaatgcatccatctatgtgccgagcaaacgcagcatctt
cgagaccttctacatgcgtggcttcagcaccacggccagtgacatgaccttcaacggtttgatcggcatggege
ccaacatgcgcagttcgaccgagatggccgagcgggtcgacgtgctcaagggeccgtecgtgttgetcaacg
gcatgccgccagacggcagcegtggggggcagcatcaatataatgcccaaacgcgeccggcaaggatcctct
ggccaaggtgaccgccacctatgaatcagacgggctcggcggcegtgcatctggatctgggtcgecgtttcgg
ggaagaaaaacagtggggggtgcgcttcaatggcgtctaccgcgatggtgacacccecggtcaatgaccage
agcacaagatggagctgacttccattggcctcgactggcgcaacgagcgggcccgcgcectcectcgatctct
atcggcaacatgaagaggtggatggggtcaactacttcagcatctcctccatcgccagcactgtcacccagct
gcccacagccaaaaagggcgactattcactggctccggectgggectacaccatcaatgacaccagggcea
gccgtattgcggggggagttcgacctgaccgactcgctgacggcectttgccgcatggggccagcgagaggg
gggatacagagccctgatcacccgcaataccctgctcaacaatgcgggggacatcaacgccatggccattc
gctccgaacgggacggcacccaacgctcgggcgaagecggtctgcggggcaacctcggcacgggcecctg
tcgatcacgcctggtcactggctgccacgcactacacctcggagctcagctticaaggatcgcatgtatcccaa
acacacaatcaccaactatgaccacctcgattttggctcggcccccgatcagageggttttggcgcagtgacgt
ccagcagcgacgccaagctggaaagtgtcgccctggtggacaccctctccttcctggacggggacctgcagt
ggacagtcggcgccagacatcagacggtggagagcaccaactatggcgccagecggcgegcagacctece
actatgacgagagccggctctcgccagccaccgccatcctggtcaaggtacgggatgacctctccctctacac
caactacatagaggggctgggccaggggggcacggcgcccaccacggcgagcaatgcgggtgaaatcat
gaagccctaccagaccaagcagtatgaggtcggcgccaagctggatctgggtcagticgcccacacactga
gcctgttccagatagccaaaccgagcgcctacacggatccggtcagcaatgtctatggggtctacggtgaac
agcgcaaccgggggattgagtgggatctgtttggcgagctgactccggaactgcgectgetggggggagect
cctatacccaggccgaactgaccaaggccctcaacaaggccaatgaaggcaaccaggcgaccggggtgce
ccaaagtgatggccaagttggggctggaatacgacctcgccgecctgcccgggcetcacgcetgaccggcaat
acccagtttgtcggcaagcgctatgtcaccgatgacaaccgcatgtcgctctcccecctacaccaccttcgacct
gggggcccgctacaccaccaagattgccaccaaggaggtgacggtacgagcctcggtgcaaaacctcacc
aatcatgcctactggctcggctcctggagcggtggcaacggcageggactgtccggeggactgggttctccac
gtaccttccttctgtccacctcactggcattctga
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SEQ ID NO: 12. Secuencia de aminoacidos de la proteina FstA
>FstA

Mikphllhpaalahpplagtvsrfsinkigvaarlailagvsgtlliglapsaqaqgspelsvtttksisipagslagalk
tfssetgisldiddktmggmtspglagqysppqglallisghdlvaepageghykvrrgagvsadevmvvqgr
gtyaggqvasdsrvglignkhfmdtpfntvsyteeyienegaqdigslagatnasiyvpskrsifetfymrgfstt
asdmtfngligmapnmrsstemaervdvlkgpsvlingmppdgsvggsinimpkragkdplakvtatyes
dglggvhldigrrfgeekqwgvrfngvyrdgdtpvndgghkmeltsigldwrnerarasldlyrgheevdgvn
yfsissiastvtqlptakkgdyslapawaytindtraavirgefdltdsltafaawgqgreggyralitrntlinnagdin
amairserdgtqrsgeaglrgnigtgpvdhawslaathytselsfkdrmypkhtitnydhldfgsapdgsgfga
vitsssdaklesvalvdtlsfldgdigwtvgarhqgtvestnygasgaqtshydesrispatailvkvrddislytnyie
glggggtapttasnageimkpyqgtkqyevgakldiggfahtislfgiakpsaytdpvsnvygvygeqgrnrgiew
difgeltpelrliggasytqaeltkalnkanegnqatgvpkvmaklgleydlaalpgltitgntgfvgkryvtddnrm
slspyttfdigaryttkiatkevtvrasvgnltnhaywlgswsggngsglsgglgsprtflistslaf

SEQ ID NO: 13. Secuencia de nucledétidos que codifica la proteina
recombinante FstA (rFstA) en el plasmido pET20b(+)

>pelB-6His-FrpA

atgaaatacctgctgccgaccgctgctgcetggtctgctgctectcgetgecccagecggegatggcecatggatat
cggaattaattcggatccgaattcgcaatccccggagcetgtcggtcacgaccacaaaaagcectcagtatceeg
gctggctctctggecccaggegcetcaagaccttctcgtccgagacaggtatcagectggatctcgatgataaaac
catgcaagggatgaccagccccgggctggcaggccaatacagtcccccccagggtetggecctcttgttgag
tggtcacgatctggtggccgagcectgcgggagaaggacactacaaggttcgccgacaagccggggtcagtg
ccgatgaggtcatggtggtgcaagggcgccagacctatgccggtggccaggtggectctgacagtcgggteg
gattgcttggcaacaagcacttcatggatacccctttcaacaccgtcagctacacagaagaatacatagagaa
cgagcaggcccaggatatcggctccctcgcaggtgeccaccaatgcatccatctatgtgccgagcaaacgcea
gcatcttcgagaccttctacatgcgtggcttcagcaccacggccagtgacatgaccttcaacggtttgatcggcea
tggcgcccaacatgcgcagttcgaccgagatggccgagegggtcgacgtgctcaagggeccgteegtgttge
tcaacggcatgccgccagacggcagcegtggggggcagcatcaatataatgcccaaacgcgeccggcaagg
atcctctggccaaggtgaccgccacctatgaatcagacgggctcggeggcegtgcatctggatctgggtecgecg
tttcggggaagaaaaacagtggggggtgcgcttcaatggcgtctaccgcgatggtgacaccccggtcaatga
ccagcagcacaagatggagctgacttccattggcctcgactggcgcaacgagcgggceccgegcectcectcg
atctctatcggcaacatgaagaggtggatggggtcaactacttcagcatctcctccatcgccagcactgtcacc
cagctgcccacagccaaaaagggcgactattcactggctccggcectgggcectacaccatcaatgacaccag
ggcagccgtattgcggggggagttcgacctgaccgactcgctgacggcctttgccgcatggggeccagegag
aggggggatacagagccctgatcacccgcaataccctgctcaacaatgcgggggacatcaacgcecatggce
cattcgctccgaacgggacggcacccaacgctcgggcgaagccggtctgcggggcaacctcggcacggg
ccctgtcgatcacgcectggtcactggctgccacgcactacacctcggagctcagcticaaggatcgeatgtate
ccaaacacacaatcaccaactatgaccacctcaagcttcatcaccatcaccaccacgattttggctcggcccc
cgatcagagcggttttggcgcagtgacgtccagcagcgacgccaagctggaaagtgtcgecctggtggaca
ccctetecttcctggacggggacctgcagtggacagtcggcgccagacatcagacggtggagagcaccaac
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tatggcgccagcggcgcgcagacctcccactatgacgagagccggctctcgeccagcecaccgcecatectggt

caaggtacgggatgacctctccctctacaccaactacatagaggggctgggccaggggggcacggegcecc
accacggcgagcaatgcgggtgaaatcatgaagccctaccagaccaagcagtatgaggtcggcgcecaag

ctggatctgggtcagttcgcccacacactgagcectgttccagatagccaaaccgagcgcectacacggatceg

gtcagcaatgtctatggggtctacggtgaacagcgcaaccgggggattgagtgggatctgtttggcgagcetga

ctccggaactgcgcctgctggggggagcectcctatacccaggccgaactgaccaaggecctcaacaagge

caatgaaggcaaccaggcgaccggggtgcccaaagtgatggccaagttggggctggaatacgacctcgec
gccctgcccgggctcacgcetgaccggcaatacccagtttgtcggcaagegcetatgtcaccgatgacaaccge
atgtcgctctccecctacaccaccttcgacctgggggcccgctacaccaccaagattgccaccaaggaggtg

acggtacgagcctcggtgcaaaacctcaccaatcatgcctactggctcggcetcctggageggtggcaacgge
agcggactgtccggeggactgggttctccacgtaccttecttctgtccacctcactggeattctga

SEQ ID NO: 14. Secuencia de aminoacidos de la proteina rFstA (plasmido
PET20b(+))

>rFstA con 6 histidinas en el loop 5

PelB
Mkyllptaaagllllaagpamamdiginsdpnsqgspelsvtttksisipagslaqalktfssetgisldiddktmq
gmtspglagqysppqglallisghdlvaepageghykvrrgagvsadevmvvqgrqtyaggqvasdsrvgl
Ilgnkhfmdtpfntvsyteeyieneqaqdigslagatnasiyvpskrsifetfymrgfsttasdmtfngligmapn
mrsstemaervdvlkgpsvlingmppdgsvggsinimpkragkdplakvtatyesdglggvhldigrrfgee
kgwgvrfngvyrdgdtpvndqghkmeltsigldwrnerarasldlyrgheevdgvnyfsissiastvtqlptakk
gdyslapawaytindtraavirgefdltdsltafaawgqgreggyralitrntlinnagdinamairserdgtqrsge

6His
aglrgnlgtgpvdhawslaathytselsfkdrmypkhtitnydhlkInhhhhhdfgsapdgsgfgavtsssdak
lesvalvdtlsfldgdlqgwtvgarhqgtvestnygasgaqtshydesrispatailvkvrddislytnyieglggggta
pttasnageimkpyqgtkqyevgakldiggfahtlsifgiakpsaytdpvsnvygvygeqrnrgiewdlfgeltpe
Irllggasytqaeltkalnkanegngatgvpkvmakligleydlaalpgltitgntgfvgkryvtddnrmslispyttfd
lgaryttkiatkevtvrasvgnltnhaywlgswsggngsglsgglgsprtflistslaf
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2. Espectrometria de de masas para la identificacion de las proteinas
recombinantes, mediante Huella Peptidica (MALDITOF-TOF)

FrpA 10His en el N-terminal. En verde se resaltan los fragmentos
identificados

File Configure ‘Window Help
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Analysis Log...

Result...
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Proteins in Group Peptides in Group
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FstA 6His en el loop 5. En verde se resaltan los fragmentos identificados
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3. Cromatogramas de la purificacion 10His-rFrpA, cuando se uso6 el
sistema pBAD y la cepa BL21CodonPlus

Cromatografia de afinidad usando una columna HisTrap de 5 mL (GE
Healthcare Life Sciences). Tampones: Tris-HCI 50 mM pH 8.0, NaCl 0.5 M,
imidazol 20 mM y OPOE al 1 % y Tris-HCI 50 mM pH 8.0, NaCl 0.5 M, y OPOE
al 1 %.

Fracciones 7-22 vy eluido

T

WA HH ol ikl da o sHesel Waste
60 80 100 ml

e Desalting usando una columna HiTrap Desalting (GE Healthcare Life
Sciences) y tampon Tris-HCI 50 mM pH 8.0 y OPOE al 1 %.

mAu—ﬂ—-U\f‘ — Cond — ONC —— Fregsure —
100
903
803
70
SE
50
4{:—5
303
203
104
G
-10—; =
-20 ( ‘

|

4

i
2
13

-SB_:IIIIIIIDIIIlIllllillll
0 1 2 3
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e Cromatografia de intercambio idnico usando una columna HiTrap Q XL
de 5 mL (GE Healthcare Life Sciences). rFrpA se eluyd usando gradiente
linear de NaCl entre 0y 1 M en Tris-HCI 50 mM pH 8.0 y OPOE 1 %.

UNICORN 5.1 (Build 407)
Result file: ... Defeult Kathering HiTrapQFrpA2808 14

—— HilmpOFmAZB0BI&10 UV~ HilmpOls
—— HiTmpQFrpA280814:10_Fractior

o Fracciones 10-20

e Cromatografia de filtracion en gel usando una columna Superdex 200
10/300 GL (GE Healthcare Life Sciences y tampdn Tris-HCI 50 mM pH
8.0, NaCl 0.5 M, y OPOE al 1 %.

N \v/"‘ Fracciones 10-17
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4,

Cromatogramas de la purificacion 10His-rFrpA, cuando se usé el
sistema pET20b(+) y la cepa BL21 (DE3)

Ejemplo del cromatograma obtenido en la separacion en la resina de
afinidad de las muestras de ensayo de expresion de rFrpA (plasmido
pET20b(+)). Se usd una columna HisTrap de 5 mL equilibrada con Tris-
HCI 50 mM pH 8.0 NaCl 0.5 M, imidazol 20 mM y OPOE al 1 %. rFrpA
se eluyo con un gradiente lineal desde 20 hasta 500 mM de imidazol en
Tris-HCI 50 mM pH 8.0, NaCl 0.5 My OPOE al 1 %.

F20

T 23 4 5 B 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 2 23 M %

Time [minutes]

Cromatografia de filtracion en gel usando una columna HiPrep 26/60
Sephacryl S-200 HR (GE Healthcare Life Sciences) con el tampon Tris-
HCI 10 mM pH 8.0, NaCl 150 mM y LDAO al 0.05 %. Medio de cultivo
TB, 25 °C durante 30 h. Detergente de solubilizacion de membranas
OPOE al 7 %.

— M Ni 43.55 M ‘ ‘§7-7’sa‘ .
iz i —somanrenn PO\ N T ALY e SLEE YW 'SR ‘\
| ; .
l —
| - — B ERE-EE- -t
| - { =840 8 .
| ‘ - ==
1 | = -
| I‘\. [ Grupo 1 (Fracciones 48-57): 4 mL a 0.61 mg/mL (NanoDrop)
[\ :‘ | Grupo 2 (Fracciones 58-70): 1.5 mL a 0.72 mg/mL (NanoDrop)
), | Grupo 1 concentrado: 0.16 mL a 1.26 mg/mL (NanoDrop)
B T Grupo 2 concentrado: 0.40 mL a 2.12 mg/mL (NanoDrop)
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e Cromatografia de filtracién en gel usando una columna HiPrep 26/60
Sephacryl S-200 HR (GE Healthcare Life Sciences) con el tampon Tris-
HCI 10 mM pH 8.0, NaCl 150 mM y LDAO al 0.1 %. Medio de cultivo TB,
25 °C durante 30 h. Detergente de solubilizacion de membranas OPOE

al 7 %.

M 10-36 M 38-61
1 B Ea g Ll -
UL R it M CLLL I AT TN TP
4 -
£ -
T — -

Fracciones 10-26: Agregados

Grupo 3 (Fracciones 27-34): 0.80 mL a 0.93 mg/mL (BCA) 6 0.28 mg/mL
(NanoDrop)

Grupo 3 concentrado: X mL 0.81 mg/mL (NanoDrop)

e Cromatografia de filtracion en gel usando una columna HiPrep 26/60
Sephacryl S-200 HR (GE Healthcare Life Sciences) con el tampdn Tris-
HCI 25 mM pH 8.0, NaCl 350 mM y LDAO al 0.1 %. Medio de cultivo TB,
25 °C durante 30 h. Detergente de solubilizacion de membranas Elugent

al 5 %.

M Ni 10-34

Grupo 4 (Fracciones 30-38):: 0.26 mL a 2.83 mg/mL (NanoDrop)
Grupo 5 (Fracciones 47-54):: 0.37 mL a 1.1 mg/mL (NanoDrop)
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5. Cristalografia de Rayos X de rFrpA
e Cristal 5 de rFpA en el loop.
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e Mapa de densidad electrénica de rFrpA y ajuste del modelo preliminar
de la estructura rFrpA al mapa de densidad electronica
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6. Cromatogramas de la purificacion de rFstA

e Comparacion de los Cromatografia de la cromatografia de afinidad De
las diferentes condiciones de cultivo estudiadas para la expresion de
rFstA. Se us6é una columna HisTrap de 1 mL (GE Healthcare Life
Sciences). Tampones: Tris-HCI 50 mM pH 8.0, NaCl 0.5 M, imidazol 20
mM y Elugent al 0.25 % y Tris-HCI 50 mM pH 8.0, NaCl 0.5 M, y Elugent

al 0.25 %.
002 740 @ ) 1 (280 nm) - LB. 25C. O/N, IPTG 1mM 02
@ 1 1(280 nm) - LB. 37C, 3h, IPTG 1mM 01
@ } 10280 nm) - TB. 25C. 30h, sin IPTG 1mM 04
160 - - 16 @ A 1(280 nm) - TB. 25C, O/N, IPTG 1mM 03

A 1 (280 nm) (mAL)

(w/suw) Ayapanpuody

16 18 0 » M %
Column Volume »

Cepa: E. coli BL21(DE3) con pET-Loop6His-FstA. Condiciones de -cultivo:
medio LB, 37 °C e induccion con IPTG durante 3 h (Curva verde en el

cromatograma).

KDa M1 2 3 4 5 6 7 & 910111213 14
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Cepa: E. coli BL21(DE3) con pET-Loop6His-FstA. Condiciones de cultivo:
medio LB, 25 °C e induccién con IPTG durante 16 h (Curva azul en el
cromatograma).

BKDa M 1 2 2 4 5 6 7 8 910N

100
75
50

37
25

Cepa: E. coli BL21(DE3) con pET-Loop6His-FstA. Condiciones de -cultivo:
medio TB, 25 °C e induccién con IPTG durante 16 h (Curva azul en el
cromatograma).

Cepa: E. coli BL21(DE3) con pET-Loop6His-FstA. Condiciones de -cultivo:
medio TB, 25 °C, sin inducir y crecimiento durante 30 h (Curva azul en el
cromatograma).

KDa M 1T 234 567 8 910N
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7. HPLC-ESIMS de las Amonabactinas
e Complejo Amo P 693-Fe(lIl) Complejo Amo P 693-Ga(lll)
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e Complejo Amo T 732-Fe(lll) Complejo Amo T 789-Fe(lll)

rne e
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