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SEQ ID NO:1

atgtcteaag
gragocatea
cotgtttata
cgtttatgta
ggaaattctg
gccatgggtce
gctaaagcaa
tacgegttct
tttattggty
ggtatcatct
cttegtiggt
gctaaaggry
gctgatgtca
gaagecaaca
aatacggceta
tatcttgtet
gaatgggatg
gaattcateg
atcgaatctg

AY¥344587

AY344587
AY¥344587.1 GI:33637943

atctettcaa
ttatttctgt
aacgtctcag
tcggtgetge
aagatatctyg
ttgctatget
tgcaaaagtc
ttgtettgee
gtgtcteoott
gtggttgttt
teretgtgtt
ttggttacct
ttagttacag
atgataccte
cttatggttc
ttagttactt
atggtgatga
ttgaagacaa
atgectattaa

3107 bp DN2Z linear
Rhizopus oryzae high-affinity iron permease géne, complete

cgtaccgate
ccteottgtea
aaatcaagte
cttecattgee
ggaagygtygtc
caagactgaa
caacagtgaa
ttttatcacc
gggtatccaa
ggtcaggtttce
ctctactgte
tgaacaaaat
agtctcaacce
tggtggttgy
tatcatcagt
taaggaaaayg
agcoctittggag
agaatctgat
ggcttaa

ttetttatee
ttctitgaaga
tggattggtg
gtttactaca
ttcteocteotgyg
cgtatgeaag
aagtcatecct
gttctcagag
ggaaaatcasa
ctrtatttace
gttetttace
gettggaate
gctatetgge
caaatcttta
tactgtctet
cgtgectgeta
aatgccaaac
gaagaageca

PLN 25-JUN-2004

tttttegtga
gaatgtttaa
gtgcagctgg
ctgtcettaa
ttgetgtgat
aaaagtggasa
traaagaaaa
aaggactiga
tteoctattge
gtggtyggttc
ttgtegectge
aagtcattgg
acgtttettg
acgccattcet
actggectett
tcocgtaaage
aatacattgg
acaatcatee

aacgactgayg
tacagaatct
tctgtttate
tgacttgtgg
catgatcact
ggtcaagttg
acttcaaaaa
agctgttgte
tgccatcatyg
cttgattcaa
tggtttgatg
tggtgaaget
gggagaceca
tggttggaac
tgtctgotgt
cgaggctggt
taatgatggt
caaggaaaaa
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MEQDLFNVPE
CLCIGAAFIA
ARAMOKSENSE
GIICGCLVGF
ADVISYRVST
YLVFSYFKEK
TESDATIKA

FFILFRETTE
VYYTVLNDLW
KSSFKEKLOK
LIYRGGSLIQ
BVWHVSWGDP
RAATRKAEAG

1107 bp DNA linear
Rhizopus orvzae high-affinity iron permease gene, complete

GI:33637943

AALIISVLLS
GNSEDIWEGVY
YAFFVLPFIT
LRWFFVFSTV
EANNDTSGGW
EWDDGDEALE

FLXRMFNTES
FSLVAVIMIT
VLREGQLEAVV
VLYLVAAGLM
QIFNAILGWN
NAKQYIGNDG

PLN 2B-

JUN-2004

PVYRRLRNQV
AMGLAMLKTE
FIGGVSLGIQ
AKGVGYLEQN
NTATYGSIIS
EFIVEDKESD

WIGGAAGLFI
RMOQEEKWEKVXIL:
GKSIPIARIM
AWNQVIGGEA
YCLYWLFVCC
BEANNHPKEK

Figure 2
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ATGATCGGAG
GAGGGCATCT
CGTGTCACCA
CCGTTGACTG
TETCTCCTCS
GGCETCAGTC
GCAGGAGTGG
TITCTCARRT
ATCTTCCTGA
GGLGTCTGGT
ACAGGTGCCG
AGTCCTCTCG
BACTCGGCAR
TGGTTTGTGG
CTGAATCGGE
GTCAGCACGA
CTTGTCTGA

CGTTCTATGE
TCTCCCTGAT
AGTTGCAGGAR
GCGGCACATT
CCTTCATCAC
TCAGTTTTCC
CCATTGGGETA
AGACCACCAT
TCATCTCCAC
ATCTGGAGAR
GTCCGGGATC
TTARTGGTGG
CCTATGGCTC
CTATGCGTCR
TGCGRGGCLG
TACCATCTGA

ATATGGTAAG
CGCCAGTGTC
GARGTGGLGC
CARRAACRAC
CGTTCTCCEA
TGCARCTGCC
CCTACTGTAT
GCTGATGETC
TTECATCCTC
CAATACTTGG
GTATGACATC
CGGGGGATGE
CGTTCTTTCA
CAAGGAACGC
ABAGTCTGCC
TTTGCAGACSG

GATCACTTCG
ATCATCACCA
GTCAAGCTAG
CTCRAACTTT
GRAGGCCTGG
TTCCCTCTAC
CGGTATGETTG
TGCAGAGGAG
TACCTGGTTG
AACCACGTAR
CGACAGAGCG
GGTATCTTCA
TACAACCTTT
CATGGACGAT
GRACCTGGGA
GAGTCCARRAA

‘Sequence of high affinity iron permeas from Aspergillus fumigatus

CTAGCACGGA
TTATGGBGTGC
CTCARGCCCT
GGGCGGAGAR
ARGCAGTGGT
CTGTTTTTAC
AAACCCCTGA
GAARCCRAGC
CTGCCGRCCT
TTGGTGGTGA
TCTGGCATET
ACGCCATCCT
ACTGGATTGEC
TGCCTGTGGT
ATGGAGAGCA
TACCGAAAAG

GGACCTGTEGE
TECCCTGETT
GGARGCARAG
ATACGCCATE
GTTCATTGGA
TGGCATTCTC
ATCAGCTGTC
CTCCCTCCAG
CTTCTCCCGA
TGCTGCCGAG
CAACTGCTGT
TGGCTGGACA
CGTGATCGTC
CGACCCTCTE
RGATGTCGAG
CGGAGCATCC

Figure 15
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ATGAACTTTG
GAGACCGCTA
BATGACCGAG
TGGGECCEGEE
GCATTTTATG
TTCTCGETTC
CGCGTGATGA
GGTAGAGGCC
GRAGGCTTGE
ATCCCATTTT
ARRGGAGGCA
ATAGTTCTGG
BAGAAAATGTG
GCTRACAAGCE
TTAARTGCTC
GCCTATTGGA
CTCTTACCCT
TACGAAGCCC
ATGGAATARD

RAAGARCTACTT
TAGTGATTTC
GBRAATTCTGC
CCTTAATGGG
TCATTGGAGAR
TTTCGAGTAT
AAGTTARGTG
ATARBARGALA
AGGCCETGET
CCATTCTCAG
ACBKAGCTTTC
CAGGGCTTAT
GAGGACTCGA
TCTGGCATGT
TTGTTGGCTG
TATTGGTCAT
TTGTTCCTET
GGGCCAARCA

'CTCGGTTCAA

GGTTCTTCTT
TAATGARGCT
ATTTGTTGTC
GAACTACTGE
ARTAATCACR
GTTTGCTAAG
GTACTTTCTT
ATTCGTGGET
TGGARATCTET
TCTCCAATAL
GAGTAGAGGA
CGTTAGCGAR
CAATTGCTGET
GACCAATTCC
TTCATGGCTT
GCGTTGGCRG
TGGCGCTECA

ATCTTCTTTA
TCGTTCARTCA
GCTCATACTC
TCTTTTGCCA
CTGTATGCTG
GTGATGGGTA
TTGGGTGATG
GCATTATTAC
GGAATTGGTC
GTGGGATCCA
TTCCTCATCT
GTATGGTTTT
ACAGGTAGTG
AACGGACTCA
GCARCTTATG
GAGATCCGCT
TTGRAGCGTA
ATAGAGGLTG

TARTCCTCCG
ATCARRGAAG
GAGGATTGCG
TCGGAGTGEGC
ARAGACTCTG
TCGGATTGLT
CCTTTGATCT
CATTTATAAC
TTTCGCTGCC
CAATCGGETTA
TGCTGACCTS
TGEAACTCGA
GRCCTGGATC
CAGATGECTG
GCAGCGTAGG
TGTACGAAGH
TCAGAAAARR
ABRCAGAGGC

Sequence of high affinity iron permeas from Cendida guilliermondii

AGABACGTTS
CCARGAAGCA
GGTCCAGGTA
ATTTGTGGETT
GGAGGGTATT
ACGTATAARC
GCATTCGCAC
CACACTCAGA
AGTTTCTTCC
CACTTTGTAC
CTTTTTGTAC
GCTGTATGTG
TTATGATCCT
GTGGATGGETT
TGCTTATTGT
GCATCATGGR
RATCARATTA
AGARTTACTC

'Figure 16
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AGCCCTCTTT
TTGCAGTTCC
TTAGTTTGAC
CATCATTGTT
CTTTACTCGC
TATAGAGACA
TGCCTCTGTA
GCCAGCACGG
GTCATGGGAG
GCCCAGGCAT
TGGTCACAGA
GAGGCTGTGG
CCTGTATTCA
TGATATGGGC
RAGGGGCGGGA
TTGGCTCGECTE
ARCCTCATCG

ATGGTARAATC
TGTACRAGAC
CGAAAGCAGT
RGGAGACAAG
TATACCTTTG
TGTGGAGTAG
TTCTACGGGT
GGCTTTATAG
ATGCGCGAGA
ACCATAATGG
GTTACCGTTC
TTGCCAGCET
GGCTATGTGA
TCTGCACAGT
TCCTTACAGT
TTTTCCCGLG
GCTTCTGAGA
AACTGCTGTA
GGGTGGACCA
ATCATTACCT
RCACCGATCG
GTCCCCGAGG
AGAACTAATGA

Sequence of high affinity iron permeas from Aspergillus flavus

CATTCCTTTC
CAGTATGCAT
TAACTTATCE
TCGGTATTAC
AAMAGGCTTA
ACATTGACGA
TTGGAGGTGG
AGGATTTATG
CAGCCCTTCT
TGGCGGCARR
AGTATTTCAT
TGTTTATCGG
CGGGACTCTT
GGCATTGAAA
ATCARRCCTC
CTSGACTTTT
GTGGCGATGC

ARGTCTTTGEC
GACCGTTGCT
ATCATTGTAT
GCAGCTCTGA
TTTRECATGR
GTTTAGGTCT
TCGARARAGRA
CATCCATCAT
AATGGECGCGET
GTCGTCTGARA
TTCGAGAGGG
CTTCATTCCC
TETATCGGTA
ATCGTTCGAC
ACTTTCTGAT
CTGETCIGETA
CCGGCTCAGG
ACCCAGAGCT
ATTCCGCCAC
CATACGTCTG
CAAGGAAGTT
TTGTCGRAGAR
GTGAAGCATA

TGAAGCCTCT
TCTTTTCTTG
AAGTATTCTT
TTGCCTTCAT
TCRAAACAGGT
TCAATAGGTC
TATGATTGGSE
GGAAGGCATC
GCGGEGTGAAT
ACCTCAACCT
GITCATCTTA
GGGTGTTAGT
GGCTGGTGTG
CTGAATCCCA
ACTTCAGATA
GTCCCGAGGT
CTCAGAAACG

AGTCACTGET
GACCGTGTAT
CGGTGCTTCT
AGAGATTGCG
ACATCATTCG
ATTCTTGTGC
TACCTTCACE
TATTTCTATC
CAAGCTCTCC
GGACTGGETCC
ACTTGAGGCT
CTTGECCETG
AGTCTTGTGC
GGTGGCTAAC
TATATCTACT
CCTGGAGAAT
CCCTGGATCT
TGGCGEGTGET
CTATGGATCA
CATGAGGTAC
GAAGCTTGET
GAGGRAGGAG
G

ACCTTCCACT
TTATGCCCCA
CATCTGCTTT
CANGCAGACSE
TACTACCATC
TGGTEGGEAG
GCCTTCTACG
TTPGCTTTAG
AAACTGCRGE
CAAGGGAGAA
CCCTTCATTA
CTCAGCTTCC
GTAGTTGGTT
ATGCTGATAG
TTCATGGTCA
GTCTGGETTCT
GGAGCT

RACTCTCATT
AGTCTTTTTC
TGCCTTCCTC
AATACAGGTG
ATRATGRGCT
CTATGTATCG
AACACAGAGE
ATGGGGGECGE
CGTGCCITGG
GAGAARTATG
ATCGTTTATC
TTCTGETEGCC
GTTACATTCY
GAATCTTGAT
TGCTTCLTCT
ADTACCTGGA
TACGATATTC
GGTGGETTGGEE
GTGCTATCTT
AATGAGARAGC
CGATTCARAGA
GTTAACCATC

CAACATGGCA
TCTATTAARTC
CGAGRATGCG
CTGGGETCGG
TTCTCATTCC
TTGCEGTCGG
GGTATGECAA
TCGCCGECCET
AGARATGGCG
TGACAGARCAR
CGGTACTTCG
CCGCARGCGC
ATATCATTTA
TAGTCTTTGE
TCTCGACATG
TGGAGARACAR

ATACTCTCTG
ATTTGCTTCC
ACCCAAACTT
AGTGTCCTTC
GCTAACAATR
GTGCAGGTAT
ATATCTGGGAR
GCCTTTTGCG
AGAAAANAGGR
TCATGTTCAT
TCGGETGGTGET
TTTTGGCTGG
GTCTACTTTA
GCAGGGGTGG
ACTTGGETCGC
BCCATGTCAT
GCCAGAGTGT
GTATCTTCAR
ACAACCTTTA
ACGGCTACAT
BGGGCTCTGA
TGGCCCGECA

RCCGATGTAT
AGGARCTAAC
TTGRGACCAG
ACACGGATGC
GTCCCCACCC
GCTGTTTATA
GGACCATTTT
CATCATCACA
TETCAAGCTG
GATCAAGCAA
GGAGGGTCTA
GTTCCCTCTC
CCGETGAGTG
GATTTATCAT
TCTGCTCTAC
CACTTGGAGC

AGTCTGCTTT
GAGAATGETCT
TGGGETGCTGA
CCTATTTCTT
BCAGGTATGG
GATCGGAGCT
AGGCATTTTT
TGTGAACRARAA
AARAGTCTACG
CTTGCCATTC
GGGACTGGGA
TGTTGCAGTA
AGAATCATTA
AAGCTCRACT
CGCAGGCTTG
TGGTGGAGAT
CPGGCATGTA
CGCTCTGTTT
CTGGGETAGTG
TCCCGTCTTA
GGARGAACAT
AATTGTTACC

Figure 17




WO 2010/107500

11/30

PCT/US2010/000820

Sequence of high affipity iron permeas from Candide tropicalis

1

61
121
i8l
241
301
361
421
481
541
601
661
721
781
841
801
361
1021
Icsl
1141
1201
1261
1321
1381

BTGGCACAGA
CTTGAMACAG
CATGGCTCCT
GGTTCAGTGG
CAGACATCCC
CTTCTTGGGE
GTGGGACAGE
TCARGTGTGA
ATCARATGGT
GAGGCAGAAG
AGTATGGCTA
ATCCCATTAR
AACECACCAR
ACCACATTGA
ACGGTATTTT
TACTTGCTTT
TETTTTCTTT
GARAGATATG
TCATATGATA
TGGTGGATGE
ATTAGTTATA
GAGAGGGRAG
AAGATTAGAT
GGTAGTGGTA

TCGAGGAGTA
CTATCATCAT
AGTCTCAGAA
ACCCCGCCGA
ATTTGGAGAA
TTTTCATTTG
ACTACTGGGC
TCATCACTGT
GGATCRAGTT
GCGAGGAAGA
ATTATGGAGG
CCGETACGLEC
GGAAACAGGG
GAGRAGGGTT
CGATCATTGT
ACCAAGGGGGE
ACATGGTCAG
TCCGTGCATG
TCGCAACCAG
TGTTGARCGC
TGGCATACTG
GTGTGPTGCC
TGTATGAATT
GIGETAATGA

CTTTTCTGTT
CTCGETGTTG
CATAGCAGTA
TGAGCCACTA
AGTGCATCGT
TTTTGTCATC
ATACACGGAR
GATGGGGATT
GGGAGATGCG
GATTGCCARG
CACCAGGTCG
TGCTACTCCT
GTTCACCAAG
AGAAGCGGTT
GTCTGTTGTC
GARCARABRCTC
CGCTGGGTTG
TGGGGGCATG
TGTGTGGCAT
AATTETCGGC
GTTGTTGGTA
TTGGATTCCC
GAGGACCCGT
ATTGCCAGAA

CAGATATTCT
CTATCCTTCA
TCATCGTCAT
CCTTCGAGTT
AAGCTTAAAC
GGGATGGTAT
CGAGTATGGE
GGGCTTTTGAR
TACRATAMTG
TTAGGAGACG
AGCTCAGAGT
GCAACAGCTA
AAARTACTALCC
GTGTTCATTG
TGCGGARTTG
TCCCTTCAGT
ATCAGTCGTG
GACGTTAGTG
GTCAACTGTT
TGGACCRATT
ATTGTGTGGT
GTAAGATGGC
CAGCAAGAGC
TCECAAGGAT

TTATCATTCT
TCRAACCAACG
CACCATCGAC
CAACCACTGT
TTCAAGTATG
TTACGTTGAT
AAGGTGTGTT
GARTCALACAA
AAGAATACGC
ACGATGTGAT
CARACACCGT
GAACCACARAC
TTGCTATTTT
GTGGCTCAGC
CATTTGGTTC
ATTTTCTTAT
GTGTCTGGTT
ARACGGGAAG
GTARCGGACT
CGGCTACATA
TGARRGTTAA
BACTCAAGAG
AMCAGGAGCA
TGTTGCAACA

CAGAGAGACT
TTCGCACARRG
ATCATCACCT
CACCCCGGGA
GETGGGCGCC
GTTTTATTTIT
CTGCATATTG
BAGTTATGARG
BAGAAGACGAA
GTATGAGGAT
GGAGGAGAAC
CACARAGRAG
ACCATTHZGETC
CATGACGTCC
CTTGATTGGG
TTGCTCRACA
TATGGAGCTT
TGEGCCAGGT
ABCTGACGGET -
TGGCAGTGTG
GTTGTATGAA
AATTAGRAAG
ACAGAGRGCT
GGATTGA

Figure 18
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