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1)

6l

121
181
241
301
361
421
481
541
601
661
721
781
841
901

Pea Chalcone reductase protein sequence (SEQ ID No.

ATGGGTAGTG
CCTGTTIGTTG
ATCATCGAAG
GAACRAGCTC
CAGCTTTTTG
GCTCTACARA
TGGCCACTTA
CCATTTGATG
AARAGCTATTG
ACTGTTCTTC
AGAGAATTTT
GCCAGCCGAG
CATGGRRAAGT
GTTCCAARGA
CTGACRAAGG
CCAACCAAGC

TTGAARTCCC
GAATGGGATC
CCATCAAACA
TTGGTGAGGC
TTACTTCTAR
AATCTCTCARA
GTTCTCAGCC
TARAAGGTGT
GTGTCAGTAA
CTGCTGTTARA
GCAATGAARAA
GAGCAAATGA
CTATTGCACA
GCTATGATAA
AGGATCATGA
CAAGTCTCAR

AACRRAGGTG
AGCACCTGAC
AGGTTACAGA
TTTGARTGAG
ACTTTGGGTT
GACTCTTCAG
CGGAAAGTTT
GTGGGAATCC
CTTCTCTGTC
TCAAGTAGAG
TGGAATAGTG
GGTTATGGAG
AATTTCTCTG
GGAGAGRATG
GARRATTGAT
TGATCTTTGG

CTTACCARACA
TTCACATGECA
CACTTTGATA
GCTATTCAAC
ACTGAAAATC
TTGGATTACT
TCATTTCCAA
ATGGAAGAGG
AAGAARCTTC
ATGAACCTTG
TTGACTGCAT
AATGATATGC
AGATGGTTAT
AGTCRAAATT
CARATTARAGC
GATGATGAAA

CATCTGCTCA
AGRARGACAC
CTGCTGCTGC
TTGGTCTTGT
ATCCTCACCT
TGGATTTGTA
TTGATGTGGC
CTTTGAGACT
AARMAGCTACT
CATGGCARACA
TTTCACCGTT
TTAAACAGAT
ATGAACAAGG
TGAGAATCTT
AGAATCGTTT
TATAAG

2)

Met
Pro
Ile
Glu
Gln
Ala
Trp
Pro
Lys
Thr
Arg
Ala
His
Val
Leu
Pro

Ser val

Glu

Ile Pro

Thr

Val

Leu

Thr Asn

Thr

Ser Ala

Gln

ARTTARGATG
TAAAGAAGCA
TTATGGATCC
CACTAGAGAA
TGTTCTTCCT
TTTGATTCAT
TGATCTATTG
TGGACTCACG
ATCIGTTGCC
AAAGAARGCTA
GAGGARAGGC
TGCAGATGCT
AATCACTTTT
TGATTGGACA
GATCCCTGGA

Ile Met

Gly
Val
Ile
Gln
Leu
Leu
Pro
Phe
Ala
Val
Glu
Ser
Gly
Pro
Thr
Thr

Val
Glu
Ala
Phe
Gln
Leu
Asp
Ile
Leu
Phe
Arg
Lys
Lys
Lys
Lys

Met
Ile
Gly
Thr
Ser
Ser

Gly
Ala
Leu
Val
Lys
Ser
Val Lys
Gly Val
Pro Ala
Cys Asn
Gly Ala
Ser TIle
Ser Tyr
Glu Asp
Pro Ser

Ala
Gly
Len
Leun
Thr
Gly
Trp
Phe
Gln
Gly
Val
Ile
Glu
Lys

Gly Ser
Lys Gln
Glu Ala
Ser Lys
Leu Lys
Gln Pro
Gly Val
Ser Asn
Val Asn
Glu Asn
Asn Glu
Bla Gln
Asp Lys
His Glu

Lys
Pro
Tyx
Asn
Trp
Leu
Lys
Glu
Ser
vVal
Ile
Met

Asp Phe
Arqg His
Glu Ala
Val Thr
Gln Leu
Phe Ser
Ser Met
Val Lys
Glu Met
Val Leu
Glu Asn
Ser Leu Arg
Arg Met Ser
Ile Asp Gln

Thr
Phe
Ile
Glu
Asp
Phe
Glu
Lys
Asn
Thr
Asp
Trp
Gln
Ile

Cys
Asp
Gln
Asn
Tyr
Pro
Glu
Leu
Leu
Ala
Met
Leu
Asn
Lys

Leu &sn Asp Leu Trp Asp BAsp Glu

Lys
Thr
Leu
His
Leu
Ile
Ala
Gln
Ala
Phe
Leu Lys
Tyr Glu
Leu Arg
Gln Asn
Ile

Lys
Ala
Gly
Pro
Asp
Asp
Leu
Lys
Trp
Ser

Asp
Ala
Leu
His
Ley
val
Arg
Leu
Gln
Pro
Gln
Gln
Ile
Arg

Thr
Ala

Lys
Tyr
Thr
vVal
Leu
Asp
Gly
Ser
Lys
Arg
Ala
Ile
Asp
Ile

Leu
Tyr
Ala
Leu
Leu
Gln
Leu
Ile
Gly
Phe
Leu

Lys
Glu Ala
Gly Ser
Arg Glu
Leu Pro
Ile His
Leu Leu
leu Thr
Val Ala
Lys Leu
Lys Gly
Asp Ala
Thr Phe
Trp Thr
Pro Gly
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Soy isoflavone synthase

+ 2 : Boy isoflavone synthase DNA sequence
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(SEQ ID

Na. 3)

ATGGTGCTTG
ACACCCACTG
CGTCITCCCT
ATCGACCTCT
GITGTTGCCT
TTCRACACAA
ATGGTTCCCT
ARCGCCACCA
AGGGTTATGG
AAATGGACCA
ATCGCTCGCG
TTGARAGCATC
GACCCTGTCG
GGAGAGGTTG
GAGGATGAGA
TTTTICTCGG
ATCARCAATC
GACAGACTTG
GAGACATTCC
GAGATTAATG
GGAAGAGACC
ACAGGGGCIG
CCATTTGGGT
ACACTTCTTG
ATATTGRAGG
AGGGCACATA
TCTTAAG

AACTTGCACT
CAAAATCAAA
TCATAGGACA
CCARARRRCA
CCACACCAGA
GGTTCCAAAC
TCGGGCCCTA
CTGTARRCAA
CCCARGGCGC
ACAGCACCAT
AGGTTCTTAA
TCAAGGTTGG
TTGARAGGGT
TTGAGGGTGA
CTATGGAGAT
CAGGAACAGA
CTAAGGTGTT
TGGACGAAGT
GCATGCACCC
GATATGTGAT
CCAAATACTG
ARGGGGARGC
CTGGGAGGAG
CATCTCTTAT
GTGGTGACGC
GTCTTGTCTG

TGGTTITATTG
AGCACTTCGC
CCTTCATCTC
TGGTCCCTTA
ATTGTTCAAG
CTCAGCCATA
CTGGAAGTTC
GTTGAGGCCT
RGAGGCACAG
CTCCATGATG
GATCTTTGGC
BABAGTATGRG
CATCAAGARG
GGTCAGCGGG
CARARTCACC
CTCAACAGCG
GGAAARGGCT
TGACACTCRA
GCCACTCCCA
CCCAGAGGGA
GGACAGACCA
AGGGCCTCTT
AATGTGCCCT
TCAGTGCTTC
CRAAGTTAGC
TGTTCCACTT

protein sequence

GTTTTGGCTC
CATCTCCCAR
TTARAAGACA
TTCTCTCTCT
CTCTTCCTCC
AGACGCCTCA
GTGAGGAAGC
TTGAGGRCCC
BAGCCCCTTG
ATGCTCGGCG
GAATACAGCC
ARGAGGATCG
CGCCGTGAGA
GTTTTCCTTG
ARGGACCACA
GTGGCAACAG
CGTGAGGAGG
AACCTTCCTT
GTGGTCAAAA
GCATTGATTC
TCGGAGTTCC
GATCTTAGGG
GGAGTCAATC
GACTTGCARG
ATGGAAGAGA
GCAAGGATCG

(SEQ ID No.

TGTTTCTGCA
ACCCACCAAG
AACTTCTCCA
ACTTTGGCTC
ARACGCACGA
CCTATGATAG
TCATCATGAA
AACAGACGCG
ACTTGACCGA
AGGCTGAGGA
TCACTGACTT
ACGACATCTT
TCGTGAGGAG
ACACTTTGCT
TCAAGEGGTCT
AGTGGGCATT
TCTACAGTGT
ACATTAGAGC
GARAGTGCAC
TCTTCAATGT
GTCCTGAGAG
GACAACATTT
TGGCTACTTC
TGCTGGGTCC
GAGCCGGCCT
GCGTTGCATC

4)

Met
Arg
Ser
Leu
Leu
Leu
Ala
Tyr
Val
Met
Lys
Arqg
Phe
Asp
Glu
Val
Ile
Asp
Lys
Leu
Glu
Glu
Val
Pro
Arg
Gly

Glu
Pro
Pro
Tyr
Gly
Gln
Arg
Phe
Leu
Gly
Asgn
Ala
Pro
Asn
Arg
Asp
Asp
Ala
Glu
Glu
Arg
Ile
Val
Fhe
His
Leu

Val
Pro
Pro
Leu
Tyr
Phe
Ile
Trp
Asn
Ala
Trp
Asp
Ile
Iie
Ile
Phe
Thr
Ser
Val
Val
Thr
Cys
Trp
Glu
Gly
Val

Leu
Thr
Lys
His
Phe
Leu
Arg
Lys
Lys
Gln
Thr
Ile
Trp
Leu
Val
Leu
Lys
Thr
Leu
Asp
Phe
Glu
Gln
Arg
Gln
Asn

Leu
Thr
Arg
Ala
Ser
Thr
Leu
Val
Arg
Ala
Ser
Arg
Leu
Lys
Arg
Thr
His
Val
Lys
Val
Met
Asn
Gly
Leu
Phe
Ala

Ala
Ala
Leu
Leu
Met
His
Thr
Arg
Pro
Glu
Thr
Glu
Lys
Phe
Arg
Leu
Ile
Ala
Ala
Asp
His
Gly
Arg
Glu
Gln
Thr

Leu
Lys
Preo
Ile
Pro
Glu
Tyr
Lys
Leu
Ala
Ile
Val
His
Asp
Lys
Leu
Lys
Thr
Arg
Thr
Pro
Tyr
Asp
Thr
Leu
Ser

Leu
Ala
Gly
Ser
Val
Ser
Ser
Met
Gln
Pro
Met
Ile
val
Val
Glu
Ala
Val
Ala
Val
Leu
Fro
Pro
Tyr
Glu
Phe
Ala

Leu
Lys
Ile
Leu
val
Thr
Ser
Ile
Thr
Lys
Met
Lys
Lys
Val
Gly
Phe
Leu

Gly
Ser
FPhe
Asp
Thr
Ala
Asp
Leu
Arg
Gln
Ser
Leu
Leu
Pro
Asn
Glu
Gly
Glu Trp
Glu Glu
Gln Asn
Pro Leu
Val Ile
Pro Lys
Gly Ala
Leu Pro
Gly Met

CTTGCGTCCC
CCCAARGCCT
CTACGCACTC
CATGCCAACC
GGCAACTTCC
CTCAGTGGCA
CGACCTTCTC
TAAGTTCCTT
GGAGCTTCTG
GATCAGAGAC
CATCTGGCCA
GRACAAGTTC
GAGAARGAARC
CGAGTTCGCT
TGTTGTAGAC
GGCAGAACTC
TGTGGGAAAG
AATCGTGRAG
AGAAGAGTGT
ATGGCAAGTA
GTTCCTAGAG
TCARCTTCTC
GGGAATGGCA
ACAAGGACAG
CACTGTTCCA
TARACTCCTT

Val
Leu
His
Lys
Ala
Phe
Val
Asn
Gln
Leu
Met
Phe
Gly
Glu
Val
Glu
Val
Leu
Tyr
Pro
Val
Glu
Trp
Gly
Gly
Thr

Leu
Arg
Leu
Lys
Ser
Asn
Ala
Asp
Thr
Asp
Leu
Gly
Lys
Arg
Val
Asp
Asp
Ala
Ser
Tyr
Val
Gly
Asp
Glu
Ser
Leu

Ala
His
His
His
Thr
Thr
Met
Leu
Arg
Leu
Gly
Glu
Tyx
Val
Glu
Glu
Phe
Glu
Val
Ile
Lys
Ala
Arg
Ala
Gly
Leu

Leu
Leu
Leu
Gly
Pro
Arg
Val
Leu
Lys
Thr
Glu
Tyr
Glu
Ile
Gly
Thr
Phe
Leu
Val
Arg
Arg
Leu
Pro
Gly

Ala

Phe
Pro
Leu
Pxo
Glu
Phe
Pro
Asn
Phe'
Glu
Ala
Ser
Lys
Lys
Glu
Met
Ser
Ile
Gly
Ala
Lys
Ile
Ser
Pro
Arg
Ser

His
Pro
Asp
Phe
Phe
Thr
Gly
Thr
Arg
Leu
Glu
Thr
Ile
Arg
Ser
Ile
Gly
Asn
Asp
Val
Thr
Phe
Phe
Asp
Cys
Ile

Leu
Asn
Lys
Leu
Leu
Gln
Phe
Ala
Leu
Glu
Glu
Leu
Arg
Lys
Val
Glu
Ala
Asn
Lys
Ile
Cys
Leu
Glu
Leu
Met
Leu

Leu
Pro
Lys
Ser
Lys
Ser
Pro
Thr
Val
Leu
Ile
Asp
Asp

Gly
Lys
Thr
Pro
Arg
Lys
Glu
Asn
Arg
Leu
Pro
Gln
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Cys Phe Asp Leu Gln Val Leu Gly Pro Gln Gly Gln Ile Leu Lys Gly Gly Asp
Ala Lys Val Ser Met Glu Glu Arg Ala Gly Leu Thr Val Pro Arg Ala His Ser
Leu Val Cys Val Pro Leu Ala Arg Ile Gly Val Ala Ser Lys Leu Leu Ser

Lotus corniculatus chalcone isomerase DNA seguence (SEQ ID No. 5)

61

121
181
241
301
Jel
421
481
541
601
661

ATGGCTGCAT
TCTCCAGCCA
GAGGGGAAGT
TCACTCGCCA
TTCAGAGACA
TTGAGTGGCG
GCTGGEAACTT
ARGGTGGATT
GGGCTTAGTT
AAGGCACTCT
TTGRAGCGTT

CCCICACCCC

CCGCCAAGTC

TCATAARATT

CCAAGTGGAA
TCATTTCAAG

TGGAGTATTC
ATGGTGAAGC
TTCCACCAGG
TCTCTTTGGA
CAGRGGCAGT
GTTTGGCTGA

GGARACTGAT

AATCCAGGTC
TTATTTCCTC

CACTGGCATA
GGGTAAGAGT

TCCCTCTGAG
ARGAAAGGTG

AGRGGCCACA
TTCCTCTGTT
TGACACGATA

GTTAGAGACC
AAGGTTGCCT

GAGAACCTTC
GGTGGTGCAG
GGAGTGTATT
TCACAAGAGC
ARGTTAATTC
ATGGAGAATT
GCCATTGAAA
TTCTACCGAC
CCAGARGAAG
ATGATTGGCG
ATTGTGATGA

AATTTCCTGC
GGGAGAGAGG
TGGARGATAC
TGCAGGACTC
GAGGGTCCAA
GTGTGGCACA
ARTTTGCAGA
AATCAACAGA
AGGCTGTAGT
AGCATGCTIGT
ACCAGGGTCT

GTCTGTCACC
GTTGACGATT
AGCAGTGGAT
CCTTGACTTC

GCTGAGGCCA
CATGARGTCT
AGCCTTCAGG
TGGRAAATTA

TATAGAGAAC
TTCCCCTGAT
TCTCCTCACT

Lotus corniculatus chalcone isomerase protein (SEQ ID No. 6)

Met
Val
Gly
Glu
Glu
Lys
Lys
Ala
Pro
Ser
Lys
Pro
Leu

Ala
Thr
Leu
Asp
Leu
Leu
Val
Glu
Pro
Phe
Ala
ASp
Leu

Ala
Ser
Thr
Thx
Gln
Ile
Met
Ala
Gly
Ser
Leu
Leu
Leu

Ser
Fro
Ile
Ala
Asp
Arg
Glu
Thr
Ser
Leu
Ser
Lys
Thr

Leu
Ala
Glu
Val
Ser
Gly
Asn
Ala
Ser
Asp
Glu
Axg
Gly

Thr
Thr
Gly
Asp
Leu
Ser
Cys
Tle
Val
Asp
Ala
Cys
Asn

Pro
Ala
Lys
Ser
Asp
Lys
val
Glu
Phe
Thr
Val
Leu

Ile
Lys
Phe
Leu
Phe
Leu
Ala
Lys
Tyr
Ile
Leu
Ala

Gln
Ser
Ile
Ala
Phe
Arg
His
Phe
Arg
Pro
Glu
Glu

Val
Tyr
Lys
Thr
Arg
Pro
Met
Ala
Gln
Glu
Thr
Arg

Glu
Phe
Phe
Lys
Asp
Leu
Lys
Glu
Ser
Glu
Met
Leu

Asn
Leu
Thr
Trp
Ile
Ser
Ser
Ala
Thr
Glu
Ile
Pro

Leu
Gly
Gly
Lys
Ile
Gly
Ala
FPhe
Asp
Rla
Gly
Ile

Gin
Gly
Ile
Gly
Ser
val
Gly
Arg
Gly
Val
Glu
Val

Phe
Ala
Gly
Lys
Ser
Glu
Thr
Lys
Lys
val
His
Met

Pro
Gly
Val
Ser
Pro
Tyr
Tyr
Val
Leu
Ile
Ala
Asn

Ala
Glu
Tyr
Ser
Ser
Ser
Gly
Asp
Gly
Glua
Val
Gln

Ser
Arg
Leu
Gln
Glu
Arg
Glu
Phe
Leu
Asn
Ser
Gly
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Fig 4
ID No. | Primer | Primer Sequence (5’ to 3')
13 GPTV1 | Ttgtccagatageccagtagetg
14 GPTVZ2 | Cgacaatctgatcatgageggag
15 300358 | Cgcaagacccttcctetatataag
16 Gus2 | Gecatcacgecagttcaacgetg
17 152 Ggaaacagctatgaccatgattac
18 160 Aaggatccgtcegacate
19 167 Agteccccatggtacgtcectgtagaaace
20 168 Cgttttecgteggtaatcaccattce
21 191 Tttcccagtcacgacgtigt
22 198 Gacatcgataatacgac
23 248 Tgctacctectagagaatttcceeg
24 321 ctaagccce/taag/tattccatcaggtgatt
25 322 ccaggtggaaaatta/cacat/gt/gcttgaaa/gage
26 323 tttgaaaagt/ctaat/aa/cgagggtca/gaag
27 324 tactcaaggaaggtt/gatggag/aactgt/cgtgg
28 329 cgcgagetcatgtacccegggatttccactagtttaagggttaactacatggtegacgta
cata
29 330 agcttatgtacgtegaccatgtagttaacecttaaactagtggaaatecccggggtacatyg
agctcgegat
30 331 aattcgagctcatgtacccecgggattteccactagtttaagggttaactacatyggtegacg
31 332 ctagegtcgaccatgtagttaacccttaaactagtggaaatcceggggtacatgagetcg
32 333 catggatgegtagttaagect '
33 334 ctagaggcttacatacgeate
34 337 Aattcatgtacgagctcaattcceccgggataggecactagtgetgetgttaactacatgg
tegacttattaa
35 338 Aggtttaataagtcgaccatgtagttaacagcagcecactagtgectatccegggggaattg
agctegtacatg
36 339 Gaacaccatggtgcttgaacttge
37 340 Tccagtagggcccgaagggaaccattgecac
38 341 Cettecgggeectactggaag
39 342 Cagcgaactcgagcaaagtyg
40 343 Cactttgectcgagticgectgaggatgagactatggagatcaaaatcaccaaggaceacat
caagggtettgttgtagac
41 344 atgacgagctagettattaagaaaggag
42 362 ggtgtgtggggatccatggaagaggettty
43 363 cctoggetegegectttectcaacggtgaaaatgcagtcaacac
44 384 caacaacccatgggtagtgttgaaatcccaacaaaggtgcttace
45 385 agcaactgctagcttatatitcatcatcccaaagatce
46 386 tagattgccatggectgecatecoctcaccecaatccaggtegag
47 387 aaactttgctagecttatcagtttcoccagtgaggagaagac
48 398 gcttgtteggatcecataageage
49 399 tgettatggatcocgaacaagetettggtgaggetttgaatg
50 400 cagccacatcaattggaaatg
51 401 tcatttccaattgatgtggctgatctattgecatttgatgtaaaaggtgtygtgggaatee
atggaagaggctttgaga
52 402 cacaagagctgcaggactcecttga
53 403 gggagtcctgcagctcttgtgaac
54 624 agctgcgatcgcaagecttggtaccgggaattetctaga
55 625 aatttctagagaattcccggtaccaagettgettgcocgatege
56 626 tcgaceccatggeccgetagecaattggaget
57 627 ccaattggctagcgggecatggg
58 640 ccacccacgagggaacategtg
59 641 gaattecccatggtttacactcgaggtectcteccaaatga
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Fig.5 (Cont I1l1).
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<110>
<120>
<130>
<l60> 53
<170>
<210> 1
<211> 946
<212> DNA
<213> pea
220>

<221>
<223>

<400> 1
atgggtagty

cetgtigttyg
atcatcgaag
gaacaagctc
cagectttttg
gctctacaaa
tggccactta
ccatttgaty
aaagctattyg
actgttctte
agagaatttt
gccagecgag
catggaaagt
gttccaaaga
ctgacaaagg
ccaaccaagce
<210> 2

<211> 314

<212> PRT
<213> pea

Unilever Plc

T3087(C)

misc_feature
Pea Chalcone reductase DNA sequence

ttgaaatcce
gaatgggate
ccatcaaaca
ttggtgagge
ttacttctaa
aatctctcaa
gttctcagee
taaaaggtgt
gtgtcagtaa
ctgectgttaa
gcaatgaaaa
gagcaaatga
ctattgcaca
gctatgataa
aggatcatga

caagtctcaa

117

SEQUENCE LISTING

PatentIn version 3.1

aacaaagdtg
agcacctgac
aggttacaga
tttgaatgag
actttgggtt
gactctteag
cggaaagttt
gtgggaatcc
cttctetgte
tcaagtagag
tggaatagtyg
ggttatggag
aatttctctg
ggagagaatg
gaaaattgat

tgatectttygy

Nutritionally Enhanced Plants

cttaccaaca
ttcacatgea
cactttgata
gctattcaac
actgaaaatc
ttggattact
tcatttccaa
atggaagagg
aagaaacttc
atgaaccttg
ttgactgceat
aatgatatgc
agatggttat
agtcaaaatt
caaattaagc

gatgatgaaa

catctgetea
agaaagacac
ctgctgetge
ttggtcttgt
atccteacet
tggatttgta
ttgatgtgge
ctttgagact
aaaagctact
catggcaaca
tttcacegtt
ttaaacagat
atgaacaagg
tgagaatett
agaatcgttt

tataag

21 JUN 2006
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aattaagatg 60
taaagaagca 120
ttatggatee 180
cactagagaa 240
tgttcttect 300
tttgattcat 360
tgatctattg 420
tggactcacg 480
atetgttgee 540
aaagaagcta 600
gaggaaaggc 660
tgcagatget 720
aatcactttt 780 r
tgattggaca g40
gatccctgga 900

946
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<220>
<221> MISC FEATURE
<223> Pea Chalcone reductase protein sequence

<400> 2

Met Gly Ser Val Glu Ile Pro Thr Lys Val Leu Thr Asn Thr Ser Ala
1 5 10 15

Gln Ile Lys Met Pro Val Val Gly Met Gly Ser Ala Pro Asp Phe Thr
20 25 30

Cys Lys Lys Asp Thr Lys Glu Ala Ile Ile Glu Ala Ile Lys Gln Gly
35 40 45

Tyr Arg His Phe Asp Thr Ala Ala Ala Tyr Gly Ser Glu Gln Ala Leu
50 55 60

Gly Glu Ala Leu Asn Glu Ala Ile Gln Leu Gly Leu Val Thr Arg Glu

Gln Leu Phe Val Thr Ser Lys Leu Trp Val Thr Glu Asn His Pro His
8BS 90 95

Leu Val Leu Pro Ala Leu Gin Lys Ser Leu Lys Thr Leu Gln Leu Asp
100 105 110

Tyr Leu Asp Leu Tyr Leu Ile His Trp Pro Leu Ser Ser Gln Pro Gly
115 120 125

Lys Phe Ser Phe Pro Ile Asp Val Ala Asp Leu Leu Pro Phe Asp Val
130 135 140

Lys Gly Val Trp Glu Ser Met Glu Glu Ala Leu Arg Leu Gly Leu Thr
145 150 155 160

Lys Ala Ile Gly Val Ser Asn Phe Ser Val Lys Lys Leu Gln Lys Leu
165 170 175

Leu Ser Val Ala Thr Val Leu Pro Ala Val Asn Gln Val Glu Met Asn
180 185 190

Leu Ala Trp Gln Gln Lys Lys Leu Aryg Glu Phe Cys Asn Glu Asn Gly
195 200 205

Ile Val Leu Thr Ala Phe Ser Pro Leu Arg Lys Gly Ala Ser Arg Gly
210 215 220



WO 03/072790

Ala
225

Asn Glu

His Gly Lys

Gly Ile Thr

Asn Leu Arg

215

Ile Asp Gln

290

Ser Leu Asn

303

<210> 3
<211l> 1567
<212> DNA
<213> soy
<220>

<221>
<223>

<400> 3

atggtgcttg
acacccactg
cgtctteeet
atcgacctct
gttgttgeect
ttcaacacaa
atggttcecct
aacgccacca
agggttatgg
aaatggacca
ategctegeg

ttgaagcatc

Val

Ser

Phe

260

Ile

Ile

Aszp

Met

Ile

245

Val

Phe

Lys

Leu

misc_ feature
Soy isoflavone

aacttgcact
caaaatcaaa
tcataggaca
ccaaaaaaca
ccacaccaga
ggttccaaac
tcgggeocta
ctgtaaacaa
cccaaggcgc
acagcaccat
aggttcttaa

tcaaggttgg

Glu
230
Ala
Pro
Asp

Gln

Trp
310

Asn

Gln

Lys

Trp

Asn

295

Asp

Asp

Ile

Ser

Thr

280

Arg

Asp

tggtttattg
agcacttege
cctteatcte
tggtecetta
attgttcaag
ctcagcecata
ctggaagttc
gttgaggect
agaggcacag
ctccatgatg
gatctttggce

aaagtatgag

317

Met Leu Lys

235

Leu
250

Ser Arg

Tyr
265

Asp Lys

Leu Thr Lys

Leu Ile Pro

Glu Ile

synthase DNA sequence

gttttggcte
catctoceaa
ttaaaagaca
ttetetetet
ctetteoctece
agacgcctca
gtgaggaagc
ttgaggacce
aagccecttg
atgcteggeg
gaatacagcc

aagaggatcg

17 JUN 2006
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Gln Ile Ala Asp Ala

240
Trp Leu Tyr Glu Gln

255
Glu Arg Met Ser Gln
270
Glu Asp His Glu Lys
285

Gly Pro Thr Lys Pro
300
tgtttetgea cttgegtecce 60
acccaccaag cccaaagect 120
aacttctecea ctacgeactc 180
actttggcte catgcecaacc 240
aaacgcacga ggcaacttcce 300
cctatgatag ctcagtggcea 360
tcatcatgaa cgaccttete 420
aacagacgeg taagttcectt 480
acttgaccga ggagcttctg 540
aggctgagga gatcagagac 600
tcactgactt catctggccea 660
acgacatctt gaacaagttc 720



WO 03/072790

gaccctgteg
ggagaggttg
gaggatgaga
tttttctegg
atcaacaate
gacagacttg
gagacattcc
gagattaatyg
ggaagagacc
acaggggctyg
ccatttgggt
acacttcttg
atattgaagg
agggcacata
tettaag
<210> 4
<211> 521
<212> PR?
<213> soy
<220>
<221>
<223>
<400> 4
Met Val Leu

1

His Leu Arg

Pro
35

Pro Asn

Leu Leu

50

His

Lys His

65

Lys

ttgaaagggt
ttgagggtga
ctatggagat
caggaacaga
ctaaggtgtt
tggacgaagt
gcatgcaccc
gatatgtgat
ccaaatactyg
aaggggaagc
ctgggaggag
catctecttat
gtggtgacge

gtettgtetyg

MISC_FEATURE
Soy isoflavone synthase protein sequence

Glu Leu

Pro Thr

20

Pro Ser

Lys Asp

Gly Pro

Ala

Pro

Preo

Lys

Leu
70

catcaagaag
ggtcagcggy
caaaateace
ctcaacageg
ggaaaaggct
tgacactcaa
gccactcccea
cccagaggga
ggacagacca
agggcetett
aatgtgcccet
teagtgettce
caaagttage

tgttccactt

Leu Gly

Thr Ala

Lys

Leu Leu

55

Phe Ser

Pro Arg

4/17
cgceegtgaga

gttttccttg
aaggaccaca
gtggcaacag
cgtgaggagy
aaccttectt
gtggtcaaaa
geattgatte
tcggagttec
gatcttaggg
ggagtcaatc
gacttgcaag
atggaagaga

gcaaggatcg

Leu
10 .

Leu

Lys Serx

25

Leu Pro

His Tyr

Leu’ Phe

75

Tyr

Val Leu

Lys Ala

Ala Leu

teqgtgaggag
acactttgct
tcaagggtet
agtgggecatt
tctacagtgt
acattagage
gaaagtgcac
tctteaatgt
gtcctgagag
gacaacattt
tggctactte
tgctgggtece
gagccggect

gegttgeate

Ala Leu

Leu Arg
30

Phe Ile Gly

45

Ile Asp
60

Gly Ser Met

PCT/EP03/01465
gagaaagaac 780
cgagttcgcet 840
tgttgtagac 800
ggcagaactce 960
tgtgggaaag 1020
aatcgtgaag 1080
agaagagtgt 1140
atggcaagta 1200
gttcctagag 1260
tcaacttetce 1320
gggaatggca 1380
acaaggacag 1440
cactgttcea 1500
taaactcctt 1560

1567
Phe Leu
15
His Leu
His Leu
Leu Ser
Pro Thr

80

22 JUN 2006



Val

Glu

Leu

Lys

Val

145

Arg

Glu

Gly

Phe

Lys

225

Asp

Arg

Leu

Ile

Gly
305

WO 03/072790

Val

Ala

Thr

Phe

130

Asn

Val

Glu

Glu

Gly

210

val

Pro

Arg

Asp

Thr

290

Thr

Ala

Thr

Tyr

115

val

Lys

Met

Leu

Ala

195

Glu

Gly

Val

Lys

Thr

275

Lys

Asp

Ser

Ser

100

Asp

Arg

Leu

Ala

Leu

180

Glu

Tyr

Lys

Val

Asn

260

Leu

Asp

Ser

Thr

85

Phe

Ser

Lys

Arg

Gln

165

Lys

Glu

Ser

Tyr

Glu

245

Gly

Leu

His

Thr

Pro

Asn

Ser

Leu

Pro

150

Gly

Trp

Ile

Leu

Glu

230

Arg

Glu

Glu

Ile

Ala
310

Glu

Thr

Val

Ile

135

Leu

Ala

Thr

Axg

Thr

215

Lys

Val

Val

Phe

Lys

295

Val

Leu

Arg

Ala

120

Met

Arg

Glu

Asn

Asp

200

Asp

Arg

Ile

Val

Ala

280

Gly

Ala

Phe

Fhe

105

Met

Asn

Thr

Ala

Ser

185

Ile

Phe

Ile

Lys

Glu

265

Glu

Leu

Thr

517

Lys

90

Gln

Val

Asp

Gln

Gln

170

Thr

Ala

Ile

Asp

Lys

250

Gly

Asp

Val

Glu

Leu

Thr

Pro

Leu

Gln

155

Lys

Ile

Arg

Trp

Asp

235

Rrg

Glu

Glu

Vval

Trp
315

Phe

Ser

Phe

Leu

140

Thr

Fro

Ser

Glu

Pro

220

Ile

Arg

Val

Thr

Asp

300

Ala

Leu

Ala

Gly

125

Asn

Arg

Leu

Met

Val

205

Leu

Leu

Glu

Ser

Met

285

Phe

Leu

Gln

Ile

110

Pro

Ala

Lys

Asp

Met

180

Leu

Lys

Asn

Ile

Gly

270

Glu

FPhe

Ala

Thr

95

Arg

Tvyr

Thr

FPhe

Leu

175

Met

Lys

His

Lys

Val

255

Val

Ile

Serxr

Glu

22 JUN 2006
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His

Arg

Trp

Thr

Leu

160

Thr

Len

Ile

Leu

Phe

240

Arg

Phe

Lys

Ala

Leu
320
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Ile Asn Asn Pro Lys Val Leu Glu Lys Ala Arg Glu Glu Val Tyr Ser
325 330 335

Val Val Gly Lys Asp Arg Leu Val Asp Glu Val Asp Thr Gln Asn Leu
340 345 350

Pro Tyr Ile Arg Ala Tle Val Lys Glu Thr Phe Arg Met His Pro Pro
355 360 365

Leu Pro Val Val Lys Arg Lys Cys Thr Glu Glu Cys Glu Ile Asn Gly
370 375 380

Tyr Val Ile Pro Glu Gly Ala Leu Tle Leu Phe Asn Val Trp Gln Val
385 390 395 400

Gly Arg Asp Pro Lys Tyr Trp Asp Arg Pro Ser Glu Phe Arg Pro Glu
405 410 415

Arg Phe Leu Glu Thr Gly Ala Glu Gly Glu Ala Gly Pro Leu Asp Leu
420 425 430

Arg Gly Gln His Phe Gln Leu Leu Pro Phe Gly Ser Gly Arg Arg Met
435 440 445

Cys Pro Gly Val Asn Leu Ala Thr Ser Gly Met Ala Thr Leu Leu Ala
450 455 460

Ser Leu Ile Gln Cys Phe Asp Leu Gln Val Leu Gly Pro Gln Gly Gln
465 470 475 480

Ile Leu Lys Gly Gly Asp Ala Lys Val Ser Met Glu Glu Arg Ala Gly
485 490 495

Leu Thr Val Pro Arg Ala His Ser Leu Val Cys Val Pro Leu Ala Arg
500 505 510

Ile Gly Val Ala Ser Lys Leu Leu Ser
515 520

<210> 5

<211l> 670

<212> DHNA

<213> Lotus corniculatus

<220>
<221> misc feature
<223> Lotus corniculatus chalcone lsomerase DNA sequence



WO 03/0

<400> 5
atggctgecat

tctecageca
gaggggaagt
tcactcgeea
ttcagagaca
ttgagtggey
getggaactt
aaggtggatt
gggcttagtt
aaggcactet
ttgaagecgtt
ggaaactgat
<210> 6

<211> 222
<212> PRT
<213>
<220>
<221>
<223>
<400> 6

Met Ala Ala

1

Ala Ser Val

Ala Gly Glu

35

Gly
50

Lys
65

Trp Lys

Phe

Ile Gly

Arg RAsp

72790

ccctecaccee
cegccaagte
tcataaaatt
ccaagtggaa
tcatttcaag
tggagtattc
atggtgaagce
ttecaccagyg
tetctttgga
cagaggcagt

gtttggctga

MISC_FEATURE
Lotus corniculatus chalcone isomerase protein

Ser Leu

Thr Ser

20

Arg Gly

Val Tyr

Gly Lys

Thr

Pro

Leu

Leu

Ser

aatccaggtc
ttatttectc
cactggcata
gggtaagagt
tcecetetgag
aagaaaggtg
agaggccaca
ttectctgtt
tgacacgata
gttagagace

aaggttgect

lotus corniculatus

Pro Ile

Ala Thr

Thr Ile

40

Glu
55

Asp

Ser Gln

70

Ile Ile

Ser

Ser Pro

Gln Val

Ala Lys

7117

gagaacctte
ggtggtgcag
ggagtgtatt
tcacaagage
aagttaatte
atggagaatt
gccattgaaa
ttctaccgac
ccagaagaag
atgattggeg

attgtgatga

Glu
10

Ser
25

Glu Gly Lys

Thr Ala Val

Glu Leu Gln

15

Ser Glu Lys

aatttcctge
gggagagagg
tggaagatac
tgcaggactc
gagggtccaa
gtgtggcaca
aatttgeaga
aatcaacaga
aggctgtagt
agcatgetgt

accagggtct

Asn Leu Gln

Phe Leu

30

Tyr

Phe Ile

45

Lys

Asp Ser Leu

Asp Ser Leu

Leu Ile Arg

22 JUN 2008
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gtctgtcace
gttgacgatt
agcagtggat
cettgacttce
getgaggeca
catgaagtcet
agccettcagg
tggaaaatta
tatagagaac
tteecctgat

tectectecact

Phe Pro

15

Gly Gly

Phe Thr
Ala

Thr

Phe
80

Asp

Gly Ser

60

120

180

240

300

360

420

480

540

600

660

670



Lys

Asn

Ala

Pro

145

Gly

Val

Gly

Leu

WO 03/072790

Leu

Cys

Thr

130

Pro

Leu

Ile

Glu

Pro
210

<210>
<211>
<212>
<213>

<220>
<223>

<400>
ttgtccagat agcceagtag ctg

<210>
<211>
<2l2>
<213>

<220>
€223>

<400>
cgacaatetyg atcatgageyg gag

<210>
<211> 24

Arg

Val

115

Ala

Gly

Ser

Glu

His

195

Ile

7
23
DNA

Primer Seguence GPTV1

2

8
23
DNA

Pro

100

Ala

Ile

Ser

Phe

Asn

180

Ala

Val

85

Leun

His

Glu

Ser

Ser

165

Lys

val

Met

Artificial

artificial

Primer sequence GPTV2Z

8

9

Ser

Met

Lys

Val

150

Leu

Ala

Ser

Asn

Gly

Lys

Phe

135

Phe

Asp

Leu

Pro

Gln
215

Val

Ser

120

Ala

Tyr

Asp

Ser

Asp

200

Gly

Glu

105

Ala

Glu

Arg

Thr

Glu

1856

Leu

Leu

8/17

80

Tyr

Gly

Ala

Gln

Ile

170

Ala

Lys

Leu

Ser

Thr

Phe

Ser

155

Pro

Val

Arg

Leu

Arg

Tyr

Arg

140

Thr

Glu

Leu

Cys

Thr
220

Lys

Gly

125

Lys

Asp

Glu

Glu

Leu

205

Gly

Val

110

Glu

Val

Gly

Glu

Thr

190

Ala

Asn

95

Met

Ala

Asp

Lys

Ala

175

Met

Glu

27 JUN 2006
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Glu

Glu

Phe

Leu

160

Val

Ile

Arg

23

23



WO 03/072790

<212>
<213>

<220>
<223>

<400>

DNA
artificial

primer sequence 300 358

9

cgcaagacce ttcctctata taag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

10

21

DNA
artificial

primer sequence Gus2

10

gcatcacgea ghttcaacgct g

<210>
<211>
<212>
<213>

<220>
223>

<400>

11

24

DNA
artificial

primer sequence 152

11

ggaaacagct atgaccatga ttac

<210>
<231>
<212>
<213>

<220>
<223>

<400>

12

17

DNA
artificial

primer sequence 160

12

aaggatecegt cgacatc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

agtcceccat ggtacgtcct gtagaaacce

<210>
<211>

13

29

DNA
artificial

primer sequence 167

13

14
25

<212> DNA

9/17

22 JUN 2008
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24

21

24

17

29



WO 03/072790

<213>

<220>
<223>

<400>

artificial

primer sequence 168

14

cgttttegte ggtaatcacc attee

<210>
<211>
<212>
<213>

<220>
<223>

<400>

is

20

DNA,
artificial

primer segquence 191

15

tttccecagte acgacgttgt

<210>
<21ll>
212>
<213>

<220>
<223>

<400>

16

17

DNA
artificial

primer sequence 198

16

gacatecgata atacgac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

17

24

DNA
artificial

primer sequence 248

17

tgctacctet agagaatttc ceccg

<210>
<211>
<2l2>
<213>

<220>
<223>

<400>

18

30

DNA
artificial

primer sequence 321

18

ctaageccct aagtattcca tcaggtgatt

<210>
<211>
<212>
<213>

i9

34

DNA
artificial

10/17

27 JUN 2006
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25

20

17

24

30
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<220>
<223> primer sequence 322

<400> 19
ccaggtggaa aattacacat gtgettgaaa gage 34

<210> 20

<231> 30

<212> DHNA

<213> artificial

<220>
€223> primer sequence 323

<400> 20
tttgaaaagt ctaataacga gggtcagaag 30

<210> 21

<211> 33

<212> PNA

<213> artificial

<220>
<223> primer sequence 324

<400> 21
tactcaagga aggttgatgg agaactgteg tgg 33

<210> 22

<211> 64

<212> DNA

<213> artificial

<220>
<223> primer sequence 329

<400> 22
cgcgagctca tgtaceccegg gatttccact agtttaaggg ttaactacat ggtegacgta 60

cata 64
<210> 23

<2i1> 70

<212> DNA

<213> artificial

<220>
<223> primer sequence 330

<400> 23
agcttatgta cgtcgaccat gtagttaacc cttaaactag tggaaatccc ggggtacatg 60

agctegegat 70

<210> 24



27 JUN 2908

WO 03/072790 PCT/EP03/01465
12/17

<211> 60
<212> DNR
<213> artificial

<220>
<223> primer segquence 331

<400> 24
aattcgagct catgtaccce gggatttcca ctagtttaag ggttaactac atggtegacg 60

<210> 25

<211> &0

<212> DNA

<213> artificial

<220>
<223> primer segquence 332

<400> 25
ctagcgtcga ccatgtagtt aacccttaaa ctagtggaaa tcecggggta catgageteg 60

<210> 28

<211> 21

<212> BDNA

<213> artificial

<220>
<223> primer sequence 333

<400> 26
catggatgcg tagttaagec t 21

<210> 27

<211> 21

<212> DNA

<213> artificial

<220>
<223> primer sequence 334

<400> 27
ctagaggctt acatacgecat c 21

<210> 28

<211> 72

<212> DNA

<213> artificial

<220>
<223> primer seguence 337

<400> 28
aattcatgta cgagctcaat tcceoccggga taggeactag tgctgetgtt aactacatgg 60

tcgacttatt aa 72



27 JUN 2006
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

13/17

29

72

DNA
artificial

primer sequence 338

29

aggtttaata agtcgaccat gtagttaaca gcagcactag tgcctatcec gggggaattg 60

agctecgtaca tg 72

<210>
<211>
<212>
<213>

220>
<223>

<400>

30

24

DNA
artificial

primer sequence 332

30

gaacaccaty gtgecttgaac ttge 24

<210>
<211>
<212>
<213>

<220>
<223>

<400>

31

31

DNA
artificial

primer sequence 340

31

tcecagtaggg ceccgaaggga accattgeca c 31

<210>
<211>
<212>
<213>

<220>
223>

<400>

32

20

DNA
artificial

primer sequence 341

32

cettegggee ctactggaag 20

<210>
<211>
<212>
<213>

<220>
<223>

<400>

33

20

DNA
artificial

primer sequence 342

33

cagcgaactc gagceaaagtg 20



WO 03/072790

<210>
<211>
<212>
<213>

<220>
<223>

<4Q0>

14/17

34

79

DNA
artificial

primer sequence 343

34

22 JUN 2008
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cactttygctc gagttegeotg aggatgagac tatggagatc aaaatcacca aggaccacat 60

caagggtctt gttgtagac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

35

28

DNA
artificial

primer segquence 344

35

atgacgaget agcttattaa gaaaggag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

36

30

DNA
artificial

primer seguence 362

36

ggtgtatggg gatccatgga agaggcetttg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

37

44

DNA
artificial

primer sequence 363

37

cctcggcteg cgectttect caacggtgaa aatgecagtca acac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

38

45

DNA
artificial

primer sequence 384

38

caacaacecca tgggtagtgt tgaaatccca acaaaggtge ttacc

79

28

30

44

45



WO 03/07279%0
1517

<210> 38

<211> 37

<212> DNA

<213> artificial

<220>
<223> primer sequence 385

<400> 39
agcaactget agcttatatt tcatcatcce aaagate

<210> 40

<211> 42

<212> DNA

<213> artificial

<220>
<223> primer sequence 386

<400> 40
tagattgcca tggctgeatc cotcacccca atcocaggteg ag

<210> 41

<211> 3%

<212> DNA

<213> artificial

<220>
<223> primer sequence 387

<400> 41
agactttgcet agcettatcag tttceccagtga ggagaagac

210> 42

<211> 23

<212> DNA

<213> artificial

<220>
<223> primer seguence 398

<400> 42
gecttgttcgg atccataage age

<210> 43

€211> 41

<212> DNA

<213> artificial

<220>
<223> primer sequence 399

<400> 43
tgettatgga tccgaacaag ctcttggtga ggectttgaat g

22 JUN 2006
PCT/EP03/01465

37

42

39

23

41



WO 03/0727%0

<210>
<211>
<212>
<213>

<220>
<223>

<400>

16/17

44

21

DNA
artificial

primer sequence 400
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