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gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

<120> Eritropoyetina humana modificada
<130> -

<150> AR 20180102793

<151> 2018-09-27

<160> 26

<170> PatentIn version 3.5
<210> 1

<211> 495

<212> DNA

<213> Artificial Sequence

<220>

<223> ADN MUTEINA 15-17

<400> 1

gctcctccta gactgatctg cgactcccgg
gaggccgaga acatcaccac cggetgegcec
gtgcccgaca ccaaagtgaa cttctacgcc
gtggaagtgt ggcagggact ggctctgctg
ctcgtgaact cctcccagcc ttgggaaccc
ggcctgagat ccctgaccac cctgctgaga
ccacctgacg ccgcctctge tgctcctcetg
ctgttccggg tgtactccaa cttcctgegg
tgccggaccg gegac

<210> 2

<211> 165

<212> PRT

<213> Artificial Sequence

gaaacctgac
ccctgaacga
tggaagtggg
tgctgagagg
acgtggacaa
cccagaaaga
ccgecgacac

agctgtacac

ggaagccaaa
gaatatcacc
ccagcaggct
acaggccctg
ggctgtgtcc
ggccatctct

cttcagaaag

cggcgaggct

60

120

180

240

300

360

420

480

495



<220>
<223>

<400>

Ala Pro Pro

1

Thr

Cys

Tyr

Gln

65

Leu

Lys

Gly

Pro

Tyr

145

Cys

Glu

Ser

Ala

50

Gly

Val

Ala

Ala

Leu

130

Ser

Arg

<210>

Ala

Leu

35

Trp

Leu

Asn

Val

Gln

115

Arg

Asn

Thr

Arg

Lys

20

Asn

Lys

Ala

Ser

Ser

100

Lys

Thr

Phe

Gly

Leu

Glu

Glu

Arg

Leu

Ser

85

Gly

Glu

Ile

Leu

Asp
165

AA MUTEINA 15-17

Ile

Ala

Asn

Met

Leu

70

Gln

Leu

Ala

Thr

Arg
150

Cys

Glu

Ile

Glu

55

Ser

Pro

Arg

Ile

Ala

135

Gly

Asp

Asn

Thr

40

Val

Glu

Trp

Ser

Ser

120

Asp

Lys

Ser

Ile

25

Val

Gly

Ala

Glu

Leu

105

Pro

Thr

Leu

Arg

10

Thr

Pro

Gln

Val

Pro

90

Thr

Pro

Phe

Lys

Val

Thr

Asp

Gln

Leu

75

Leu

Thr

Asp

Arg

Leu
155

Leu

Gly

Thr

Ala

60

Arg

Gln

Leu

Ala

Lys

140

Tyr

Glu

Cys

Lys

45

Val

Gly

Leu

Leu

Ala

125

Leu

Thr

Arg

Ala

30

Val

Glu

Gln

His

Arg

110

Ser

Phe

Gly

Asn

15

Glu

Asn

Val

Ala

Val

95

Ala

Ala

Arg

Glu

Leu

His

Phe

Trp

Leu

80

Asp

Leu

Ala

Val

Ala
160



<211>
<212>
<213>

495
DNA

<220>
<223>

<400> 3
gctcctccta

gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat
ccacctgacg
ctgttccggg
tgccggaccg
<210> 4

<211> 165
<212> PRT

<213>

<220>
<223>

<400> 4

gactgatctg
acatcaccac
ccaacgtgac
ggcagggact
cctcccagcc
ccctgaccac
ccgecctctgce

tgtactccaa

gcgac

Artificial Sequence

ADN MUTEINA 45-47

cgactcccgg
cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcctgegg

Artificial Sequence

AA MUTEINA 45 47

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

Ala Pro Pro Arg Leu Ile Cys Asp Ser Arg Val

1

Leu Glu Ala Lys Glu Ala

Cys Ser Leu Asn Glu Asn

35

Tyr Ala Trp Lys Arg Met

5

20

Glu Asn

40

Glu Val

10

Ile Thr Thr
25

Ile Thr Val Pro Asp

Gly Gln Gln

gatacctgct
ccctgaacga
tggaagtggg
tgctgagagg
acgtggacaa
cccagaaaga
ccgecgacac

agctgtacac

ggaagccaaa
gaatatcacc
ccagcaggct
acaggccctg
ggctgtgtcc
ggccatctct

cttcagaaag

cggcgaggct

Leu Glu Arg Tyr Leu

15

Gly Cys Ala Glu His

30

Thr Asn Val Thr Phe

45

Ala Val Glu Val Trp

60

120

180

240

300

360

420

480

495



Gln

65

Leu

Lys

Gly

Pro

Tyr

145

Cys

50

Gly

Val

Ala

Ala

Leu

130

Ser

Arg

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

<220>
<223>

<400>
gctcctccta

Leu

Asn

Val

Gln

115

Arg

Asn

Thr

5
495
DNA

Ala

Ser

Ser

100

Lys

Thr

Phe

Gly

Leu

Ser

85

Gly

Glu

Ile

Leu

Asp
165

55

Leu Ser
70

Gln Pro

Leu Arg

Ala Ile

Thr Ala

135

Arg Gly
150

Artificial Sequence

ADN MUTEINA 49

5

gaggccgaga

gtgcccgaca

gtggaagtgt

ctcgtgaact

gactgatctg
acatcaccac
ccaaagtgaa

ggcagggact

cctcccagcc

Glu

Trp

Ser

Ser

120

Asp

Lys

cgactcccgg
cggctgegcec
cttcaccgcc
ggctctgctg

ttgggaaccc

Ala

Glu

Leu

105

Pro

Thr

Leu

Val

Pro

90

Thr

Pro

Phe

Lys

Leu

75

Leu

Thr

Asp

Arg

Leu
155

gtgctggaaa

gagcactgct

tggaagcgga

agcgaggcetg

ctgcagctgc

60

Arg

Gln

Leu

Ala

Lys

140

Tyr

gatacctgct ggaagccaaa
ccctgaacga gaatatcacc
tggaagtggg ccagcaggct
tgctgagagg acaggccctg

acgtggacaa ggctgtgtcc

Gly

Leu

Leu

Ala

125

Leu

Thr

Gln

His

Arg

110

Ser

Phe

Gly

Ala

Val

95

Ala

Ala

Arg

Glu

Leu

80

Asp

Leu

Ala

Val

Ala
160

60

120

180

240

300



ggcctgagat ccctgaccac cctgctgaga gcactgggag cccagaaaga ggccatctct 360

ccacctgacg ccgcctctge tgctcctctg agaaccatca ccgeccgacac cttcagaaag 420
ctgttccggg tgtactccaa cttcctgecgg ggcaagctga agctgtacac cggcgaggcet 480
tgccggaccg gcgac 495
<210> 6

<211> 165

<212> PRT

<213> Artificial Sequence

<220>
<223> AA MUTEINA 49

<400> 6
Ala Pro Pro Arg Leu Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu

1 5 10 15

Leu Glu Ala Lys Glu Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His
20 25 30

Cys Ser Leu Asn Glu Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe
35 40 45

Thr Ala Trp Lys Arg Met Glu Val Gly Gln Gln Ala Val Glu Val Trp
50 55 60

Gln Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu
65 70 75 80

Leu Val Asn Ser Ser Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp
85 90 95

Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu
100 105 110

Gly Ala Gln Lys Glu Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala
115 120 125



Pro Leu Arg Thr Ile Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val

130

135

140

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala
150

145

Cys Arg Thr Gly Asp

<210> 7

<211> 495
<212> DNA
<213>

<220>
<223>

<400> 7
gctcctccta

gaggccgaga
gtgcccgaca
gtgaacgtga
ctcgtgaact
ggcctgagat
ccacctgacg
ctgttccggg
tgccggaccg
<210> 8

<211> 165
<212> PRT

<213>

<220>
<223>

<400> 8

165

gactgatctg
acatcaccac
ccaaagtgaa
cgcagggact
cctcccagcc
ccctgaccac
ccgecctctgce

tgtactccaa

gcgac

Artificial Sequence

ADN MUTEINA 62_64

cgactcccgg
cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcctgegg

Artificial Sequence

AA MUTEINA 62_64

155

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

160

gatacctgct ggaagccaaa
ccctgaacga gaatatcacc
tggaagtggg ccagcaggct
tgctgagagg acaggccctg
acgtggacaa ggctgtgtcc
cccagaaaga ggccatctct
ccgccgacac cttcagaaag

agctgtacac cggcgaggct

60

120

180

240

300

360

420

480

495



Ala

Leu

Cys

Tyr

Gln

65

Leu

Lys

Gly

Pro

Tyr

145

Cys

Pro

Glu

Ser

Ala

50

Gly

Val

Ala

Ala

Leu

130

Ser

Arg

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

Pro Arg

Ala Lys
20

Leu Asn
35

Trp Lys

Leu Ala

Asn Ser

Val Ser

100

Gln Lys
115

Arg Thr

Asn Phe

Thr Gly

9
495
DNA

Leu

Glu

Glu

Arg

Leu

Ser

85

Gly

Glu

Ile

Leu

Asp
165

Ile

Ala

Asn

Met

Leu

70

Gln

Leu

Ala

Thr

Arg
150

Cys

Glu

Ile

Glu

55

Ser

Pro

Arg

Ile

Ala

135

Gly

Artificial Sequence

Asp

Asn

Thr

40

Val

Glu

Trp

Ser

Ser

120

Asp

Lys

Ser

Ile

25

Val

Gly

Ala

Glu

Leu

105

Pro

Thr

Leu

Arg

10

Thr

Pro

Gln

Val

Pro

90

Thr

Pro

Phe

Lys

Val

Thr

Asp

Gln

Leu

75

Leu

Thr

Asp

Arg

Leu
155

Leu

Gly

Thr

Ala

60

Arg

Gln

Leu

Ala

Lys

140

Tyr

Glu

Cys

Lys

45

Val

Gly

Leu

Leu

Ala

125

Leu

Thr

Arg

Ala

30

Val

Asn

Gln

His

Arg

110

Ser

Phe

Gly

Tyr

15

Glu

Asn

Val

Ala

Val

95

Ala

Ala

Arg

Glu

Leu

His

Phe

Thr

Leu

80

Asp

Leu

Ala

Val

Ala
160



<220>

<223> ADN

<400> 9
gctcctccta

gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat
ccacctgacg
ctgttccggg
tgccggaccg
<210>
<211>

<212>
<213>

10
165
PRT

<220>
<223>
<400> 10
Ala Pro Pro
1

Leu Glu Ala

Cys Ser Leu
35

Tyr Ala Trp
50

Asn Gly Thr

MUTEINA 65

gactgatctg
acatcaccac
ccaaagtgaa
ggaacggaac
cctcccagcc
ccctgaccac
ccgecctctgce

tgtactccaa

gcgac

Arg Leu Ile

5

Lys

20

Asn

Lys

Ala

Glu Ala

Glu Asn

Arg Met

Leu Leu

67

cgactcccgg
cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcctgegg

Artificial Sequence

AA MUTEINA 65 67

Cys Asp

Glu Asn

Ile
40

Glu
55

Val

Ser

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

Ser Arg Val
10

Ile Thr Thr
25

Thr Val Pro Asp

Gly Gln Gln

Glu Ala Val Leu

gatacctgct ggaagccaaa
ccctgaacga gaatatcacc
tggaagtggg ccagcaggct
tgctgagagg acaggccctg
acgtggacaa ggctgtgtcc
cccagaaaga ggccatctct
ccgccgacac cttcagaaag

agctgtacac cggcgaggct

Leu Glu Arg Tyr Leu

Ala His

30

Cys Glu

Thr Lys Val Asn Phe

45

Ala
60

Val Glu Val Trp

Arg Gly Gln Ala Leu

60

120

180

240

300

360

420

480

495



65

Leu Val Asn

Lys Ala Val

Ala Gln

115

Gly

Leu
130

Pro Arg

Tyr Ser Asn

145

Cys Arg Thr

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

11
495
DNA

<220>
<223>

<400> 11
gctcctccta

gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat

ccacctgacg

70

Ser Gl

85

Ser

Ser Le

100

Gly

Lys Glu Al

Thr Ile Th

Phe Ar

15

Leu

Gly Asp

165

gactgatctg
acatcaccac
ccaaagtgaa
ggcagggact
cctcccagcc
ccctgaccac

ccgecctctgce

n Pro Trp

u Arg Ser

a Ile Ser

120

r Ala
135

Asp

g Gly Lys

0

Artificial Sequence

ADN MUTEINA 72_74

cgactcccgg
cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga

tgctcctctg

75

Glu Pro Leu

90

Leu Thr Thr

105

Pro Pro Asp

Thr Phe Arg

Leu
155

Leu Lys

gtgctggaaa
gagcactgct
tggaagcgga
agcaacgcta
ctgcagctgc
gcactgggag

agaaccatca

80

Val
95

Gln Leu His Asp

Leu Leu Arg Ala Leu

110

Ala Ala

125

Ser Ala Ala

Lys Leu Phe Val

140

Arg

Thr Glu Ala

160

Tyr Gly

gatacctgct ggaagccaaa
ccctgaacga gaatatcacc
tggaagtggg ccagcaggct
cgctgagagg acaggccctg
acgtggacaa ggctgtgtcc
cccagaaaga ggccatctct

ccgccgacac cttcagaaag

60

120

180

240

300

360

420



ctgttccggg tgtactccaa cttcctgecgg ggcaagctga agctgtacac cggcgaggcet

tgccggaccg gcgac

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

<220>
<223>

<400>

12
165
PRT

Artificial Sequence

AA MUTEINA 72_74

12

Ala Pro Pro

1

Leu

Cys

Tyr

Gln

65

Leu

Lys

Gly

Pro

Glu

Ser

Ala

50

Gly

Val

Ala

Ala

Leu
130

Ala

Leu

35

Trp

Leu

Asn

Val

Gln

115

Arg

Arg

Lys

20

Asn

Lys

Ala

Ser

Ser

100

Lys

Thr

Leu

Glu

Glu

Arg

Leu

Ser

85

Gly

Glu

Ile

Ile

Ala

Asn

Met

Leu

70

Gln

Leu

Ala

Thr

Cys

Glu

Ile

Glu

55

Ser

Pro

Arg

Ile

Ala
135

Asp

Asn

Thr

40

Val

Asn

Trp

Ser

Ser

120

Asp

Ser

Ile

25

Val

Gly

Ala

Glu

Leu

105

Pro

Thr

Arg

10

Thr

Pro

Gln

Thr

Pro

90

Thr

Pro

Phe

Val

Thr

Asp

Gln

Leu

75

Leu

Thr

Asp

Arg

Leu

Gly

Thr

Ala

60

Arg

Gln

Leu

Ala

Lys
140

Glu

Cys

Lys

45

Val

Gly

Leu

Leu

Ala

125

Leu

Arg

Ala

30

Val

Glu

Gln

His

Arg

110

Ser

Phe

Tyr

15

Glu

Asn

Val

Ala

Val

95

Ala

Ala

Arg

Leu

His

Phe

Trp

Leu

80

Asp

Leu

Ala

Val

480

495



Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala
150

145

Cys Arg Thr Gly Asp

<210> 13

<211> 495
<212> DNA
<213>

<220>
<223>

<400> 13
gctcctccta

gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat
ccacctgacg
ctgttccggg
tgccggaccg
<210> 14
<211> 165
<212> PRT

<213>

<220>
<223>

<400> 14

165

gactgatctg
acatcaccac
ccaaagtgaa
ggcagggact
cctcccagcc
ccctgaccac
ccgecctctgce

tgtactccaa

gcgac

Artificial Sequence

ADN MUTEINA 76_78

cgactcccgg
cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcctgegg

Artificial Sequence

AA MUTEINA 76_78

155

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

gatacctgct
ccctgaacga
tggaagtggg
tgctgaacgg
acgtggacaa
cccagaaaga
ccgecgacac

agctgtacac

160

ggaagccaaa
gaatatcacc
ccagcaggct
aacggccctg
ggctgtgtcc
ggccatctct

cttcagaaag

cggcgaggct

Ala Pro Pro Arg Leu Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu

1

5

10

15

60

120

180

240

300

360

420

480

495



Leu

Cys

Tyr

Gln

65

Leu

Lys

Gly

Pro

Tyr

145

Cys

Glu

Ser

Ala

50

Gly

Val

Ala

Ala

Leu

130

Ser

Arg

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

<220>
<223>

<400>

Ala

Leu

35

Trp

Leu

Asn

Val

Gln

115

Arg

Asn

Thr

15
495
DNA

Lys

20

Asn

Lys

Ala

Ser

Ser

100

Lys

Thr

Phe

Gly

Glu

Glu

Arg

Leu

Ser

85

Gly

Glu

Ile

Leu

Asp
165

Ala

Asn

Met

Leu

70

Gln

Leu

Ala

Thr

Arg
150

Glu

Ile

Glu

55

Ser

Pro

Arg

Ile

Ala

135

Gly

Artificial Sequence

ADN MUTEINA 98 100

15

Asn

Thr

40

Val

Glu

Trp

Ser

Ser

120

Asp

Lys

Ile

25

Val

Gly

Ala

Glu

Leu

105

Pro

Thr

Leu

Thr

Pro

Gln

Val

Pro

90

Thr

Pro

Phe

Lys

Thr

Asp

Gln

Leu

75

Leu

Thr

Asp

Arg

Leu
155

Gly

Thr

Ala

60

Asn

Gln

Leu

Ala

Lys

140

Tyr

Cys

Lys

45

Val

Gly

Leu

Leu

Ala

125

Leu

Thr

Ala

30

Val

Glu

Thr

His

Arg

110

Ser

Phe

Gly

Glu

Asn

Val

Ala

Val

95

Ala

Ala

Arg

Glu

His

Phe

Trp

Leu

80

Asp

Leu

Ala

Val

Ala
160



gctcctccta
gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat
ccacctgacg
ctgttccggg
tgccggaccg
<210>
<211>

<212>
<213>

16
165
PRT

<220>
<223>
<400> 16

Ala Pro Pro
1

Leu Glu Ala

Leu
35

Cys Ser

Ala
50

Tyr Trp

Gln
65

Gly Leu

Leu Val Asn

gactgatctg
acatcaccac
ccaaagtgaa
ggcagggact
cctcccagcc
ccctgaccac
ccgecctctgce

tgtactccaa

gcgac

Arg Leu

Lys Glu

20

Asn Glu

Lys Arg
Ala

Leu

Ser Ser

Ile

Ala

Asn

Met

Leu

70

Gln

cgactcccgg
cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcctgegg

Artificial Sequence

ADN MUTEINA 98 100

Cys Asp

Glu Asn

Ile Thr

40

Glu
55

Val
Glu

Ser

Pro Trp

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

Ser Arg Val

10

Ile
25

Thr Thr

Val Pro Asp

Gly Gln Gln

Ala Val Leu

75

Glu Pro Leu

gatacctgct ggaagccaaa
ccctgaacga gaatatcacc
tggaagtggg ccagcaggct
tgctgagagg acaggccctg
acgtggacaa gaatgtgacc
cccagaaaga ggccatctct
ccgccgacac cttcagaaag

agctgtacac cggcgaggct

Leu Glu Arg Tyr Leu

15

Ala His

30

Gly Cys Glu

Thr Lys Val Asn Phe

45

Ala
60

Val Glu Val Trp

Gln Ala Leu

80

Arg Gly

Gln Leu His Val Asp

60

120

180

240

300

360

420

480

495



Lys Asn Val

Ala Gln

115

Gly

Leu
130

Pro Arg

Tyr Ser Asn

145

Cys Arg Thr

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

17
495
DNA

<220>
<223>

<400> 17
gctcctccta

gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagaa
ccacctgacg
ctgttccggg

tgccggaccg

85

Thr
100

Gly
Lys Glu
Thr

Ile

Phe Leu

Leu

Ala

Thr

Arg

Arg Ser

Ile Ser
120

Ala Asp
135

Gly Lys

150

Gly Asp

165

ADN MUTEINA 104

Artificial Sequence

gactgatctg cgactcccgg

acatcaccac
ccaaagtgaa
ggcagggact
cctcccagcc
acctgaccac
ccgecctctgce

tgtactccaa

gcgac

cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcctgegg

90

Leu Thr Thr

105

Pro Pro Asp

Thr Phe Arg

Leu Lys Leu

155

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

95

Leu Leu Arg Ala Leu

110

Ala Ala

125

Ser Ala Ala

Lys Leu

140

Phe Arg Val

Tyr Thr Gly Glu Ala

160

gatacctgct ggaagccaaa
ccctgaacga gaatatcacc
tggaagtggg ccagcaggct
tgctgagagg acaggccctg
acgtggacaa ggctgtgtcc
cccagaaaga ggccatctct
ccgccgacac cttcagaaag

agctgtacac cggcgaggct

60

120

180

240

300

360

420

480

495



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

<220>
<223>

<400>

18
165
PRT

Artificial Sequence

AA MUTEINA 104

18

Ala Pro Pro

1

Leu

Cys

Tyr

Gln

65

Leu

Lys

Gly

Pro

Tyr
145

Glu

Ser

Ala

50

Gly

Val

Ala

Ala

Leu

130

Ser

Ala

Leu

35

Trp

Leu

Asn

Val

Gln

115

Arg

Asn

Arg

Lys

20

Asn

Lys

Ala

Ser

Ser

100

Lys

Thr

Phe

Leu

Glu

Glu

Arg

Leu

Ser

85

Gly

Glu

Ile

Leu

Ile

Ala

Asn

Met

Leu

70

Gln

Leu

Ala

Thr

Arg
150

Cys

Glu

Ile

Glu

55

Ser

Pro

Arg

Ile

Ala

135

Gly

Asp

Asn

Thr

40

Val

Glu

Trp

Asn

Ser

120

Asp

Lys

Ser

Ile

25

Val

Gly

Ala

Glu

Leu

105

Pro

Thr

Leu

Arg

10

Thr

Pro

Gln

Val

Pro

90

Thr

Pro

Phe

Lys

Val

Thr

Asp

Gln

Leu

75

Leu

Thr

Asp

Arg

Leu
155

Leu

Gly

Thr

Ala

60

Arg

Gln

Leu

Ala

Lys

140

Tyr

Glu

Cys

Lys

45

Val

Gly

Leu

Leu

Ala

125

Leu

Thr

Arg

Ala

30

Val

Glu

Gln

His

Arg

110

Ser

Phe

Gly

Tyr

15

Glu

Asn

Val

Ala

Val

95

Ala

Ala

Arg

Glu

Leu

His

Phe

Trp

Leu

80

Asp

Leu

Ala

Val

Ala
160



Cys Arg Thr Gly Asp

<210> 19

<211> 495
<212> DNA
<213>

<220>
<223>

<400> 19
gctcctccta

gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat
ccacctgacg
ctgttccggg
tgccggaccg
<210> 20
<211> 165
<212> PRT

<213>

<220>
<223>

<400> 20

165

Artificial Sequence

ADN MUTEINA 106_108

gactgatctg cgactcccgg

acatcaccac
Cccaaagtgaa
ggcagggact
cctcccagcc
ccctgaacac
ccgecctctgce

tgtactccaa

gcgac

cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cacgctgaga
tgctcctctg

cttcctgegg

Artificial Sequence

AA MUTEINA 106_108

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

gatacctgct ggaagccaaa
ccctgaacga gaatatcacc
tggaagtggg ccagcaggct
tgctgagagg acaggccctg
acgtggacaa ggctgtgtcc
cccagaaaga ggccatctct
ccgccgacac cttcagaaag

agctgtacac cggcgaggct

Ala Pro Pro Arg Leu Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu

1

5

10

15

Leu Glu Ala Lys Glu Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His

20

25

30

60

120

180

240

300

360

420

480

495



Cys Ser Leu Asn Glu Asn Ile Thr Val Pro Asp Thr Lys Val Asn Phe
35 40 45

Tyr Ala Trp Lys Arg Met Glu Val Gly Gln Gln Ala Val Glu Val Trp
50 55 60

Gln Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg Gly Gln Ala Leu
65 70 75 80

Leu Val Asn Ser Ser Gln Pro Trp Glu Pro Leu Gln Leu His Val Asp
85 90 95

Lys Ala Val Ser Gly Leu Arg Ser Leu Asn Thr Thr Leu Arg Ala Leu
100 105 110

Gly Ala Gln Lys Glu Ala Ile Ser Pro Pro Asp Ala Ala Ser Ala Ala
115 120 125

Pro Leu Arg Thr Ile Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val
130 135 140

Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala
145 150 155 160

Cys Arg Thr Gly Asp
165

<210> 21

<211> 495

<212> DNA

<213> Artificial Sequence

<220>
<223> ADN MUTEINA 149

<400> 21
gctcctccta gactgatctg cgactcccgg gtgctggaaa gatacctgct ggaagccaaa 60

gaggccgaga acatcaccac cggctgcgec gagcactgect ccctgaacga gaatatcacc 120



gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat
ccacctgacg
ctgttccggg
tgccggaccg
<210>
<211>

<212>
<213>

22
165
PRT

<220>
<223> AA M

<400> 22
Ala Pro Pro
1

Leu Glu Ala

Leu
35

Cys Ser

Ala
50

Tyr Trp

Gln
65

Gly Leu

Leu Val Asn

Lys Ala Val

ccaaagtgaa
ggcagggact
cctcccagcc
ccctgaccac
ccgecctctgce

tgtactccaa

gcgac

UTEINA 149

Arg Leu

Lys Glu

20

Asn Glu

Lys Arg
Ala

Leu

Ser
85

Ser

Ser Gly

Ile

Ala

Asn

Met

Leu

70

Gln

Leu

cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcacgcgg

Artificial Sequence

Cys Asp

Glu Asn

Ile Thr

40

Glu
55

Val
Ser Glu
Pro

Trp

Arg Ser

tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

Ser Arg Val

10

Ile
25

Thr Thr

Val Pro Asp

Gly Gln Gln

Ala Val Leu

75

Glu Pro Leu

90

Leu Thr Thr

tggaagtggg
tgctgagagg
acgtggacaa
cccagaaaga
ccgecgacac

agctgtacac

Leu Glu Arg

Ala
30

Gly Cys

Thr Lys Val

45

Ala
60

Val Glu

Arg Gly Gln

Gln Leu His

Leu Leu Arg

ccagcaggct
acaggccctg
ggctgtgtcc
ggccatctct

cttcagaaag

cggcgaggct

Tyr Leu

15

Glu His

Asn Phe

Val Trp

Ala Leu

80

Val
95

Asp

Ala Leu

180

240

300

360

420

480

495



Gly Ala Gln
115

Pro Leu Arg
130

Tyr Ser Asn
145

Cys Arg Thr

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

23
495
DNA

<220>
<223>

<400> 23
gctcctccta

gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat
ccacctgacg
ctgttccggg

tgccggaccg

100

Lys Glu

Thr Ile

Phe Thr

Ala Ile Ser Pro

120

Thr Ala Asp Thr

135

Arg Gly Lys Leu

150

Gly Asp
165

Artificial Sequence

ADN MUTEINA 151 153

gactgatctg cgactcccgg

acatcaccac
Cccaaagtgaa
ggcagggact
cctcccagcc
ccctgaccac
ccgecctctgce

tgtactccaa

gcgac

cggctgegcec
cttctacgcc
ggctctgctg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcctgegg

<210>
<211>
<212>

24
165
PRT

105

Pro Asp

Phe Arg

Lys Leu
155

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag
agaaccatca

aacaagacga

110

Ala Ala Ser Ala Ala

125

Lys Leu Phe Arg Val

140

Tyr Thr Gly Glu Ala

gatacctgct
ccctgaacga
tggaagtggg
tgctgagagg
acgtggacaa
cccagaaaga
ccgecgacac

agctgtacac

160

ggaagccaaa
gaatatcacc
ccagcaggct
acaggccctg
ggctgtgtcc
ggccatctct

cttcagaaag

cggcgaggct

60

120

180

240

300

360

420

480

495



<213>

<220>
<223>

<400>

Artificial Sequence

AA MUTEINA 151 153

24

Ala Pro Pro

1

Leu

Cys

Tyr

Gln

65

Leu

Lys

Gly

Pro

Tyr

145

Cys

Glu

Ser

Ala

50

Gly

Val

Ala

Ala

Leu

130

Ser

Arg

Ala

Leu

35

Trp

Leu

Asn

Val

Gln

115

Arg

Asn

Thr

Arg

Lys

20

Asn

Lys

Ala

Ser

Ser

100

Lys

Thr

Phe

Gly

Leu

Glu

Glu

Arg

Leu

Ser

85

Gly

Glu

Ile

Leu

Asp
165

Ile

Ala

Asn

Met

Leu

70

Gln

Leu

Ala

Thr

Arg
150

Cys

Glu

Ile

Glu

55

Ser

Pro

Arg

Ile

Ala

135

Asn

Asp

Asn

Thr

40

Val

Glu

Trp

Ser

Ser

120

Asp

Lys

Ser

Ile

25

Val

Gly

Ala

Glu

Leu

105

Pro

Thr

Thr

Arg

10

Thr

Pro

Gln

Val

Pro

90

Thr

Pro

Phe

Lys

Val

Thr

Asp

Gln

Leu

75

Leu

Thr

Asp

Arg

Leu
155

Leu

Gly

Thr

Ala

60

Arg

Gln

Leu

Ala

Lys

140

Tyr

Glu

Cys

Lys

45

Val

Gly

Leu

Leu

Ala

125

Leu

Thr

Arg

Ala

30

Val

Glu

Gln

His

Arg

110

Ser

Phe

Gly

Tyr

15

Glu

Asn

Val

Ala

Val

95

Ala

Ala

Arg

Glu

Leu

His

Phe

Trp

Leu

80

Asp

Leu

Ala

Val

Ala
160



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

25
495
DNA
Homo

<400> 25
gctcctccta

gaggccgaga
gtgcccgaca
gtggaagtgt
ctcgtgaact
ggcctgagat
ccacctgacg

ctgttccggg

tgccggaccg

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

26
165
PRT
Homo

<400> 26
Ala Pro Pro
1

Leu Glu Ala

Cys Ser Leu
35

Tyr Ala Trp
50

Gln Gly Leu

sapiens

gactgatctg
acatcaccac
ccaaagtgaa
ggcagggact
cctcccagcc
ccctgaccac
ccgcctctgc

tgtactccaa

gcgac

sapiens

Arg Leu Ile

5

Lys

20

Asn

Lys

Ala

Glu Ala

Glu Asn

Arg Met

Leu Leu

cgactcccgg
cggctgegcec
cttctacgcc
ggctctgetg
ttgggaaccc
cctgctgaga
tgctcctctg

cttcctgegg

Cys

Glu Asn

Ile
40

Glu Val

55

Ser

gtgctggaaa
gagcactgct
tggaagcgga
agcgaggctg
ctgcagctgc
gcactgggag

agaaccatca

ggcaagctga

Asp Ser Arg Val

10

Ile Thr Thr
25

Thr Val Pro Asp

Gly Gln Gln

Glu Ala Val Leu

gatacctgct ggaagccaaa
ccctgaacga gaatatcacc
tggaagtggg ccagcaggct
tgctgagagg acaggccctg
acgtggacaa ggctgtgtcc
cccagaaaga ggccatctct
ccgccgacac cttcagaaag

agctgtacac cggcgaggct

Leu Glu Arg Tyr Leu

Ala His

30

Cys Glu

Thr Lys Val Asn Phe

45

Ala
60

Val Glu Val Trp

Arg Gly Gln Ala Leu

60

120

180

240

300

360

420

480

495



65

Leu

Lys

Gly

Pro

Tyr

145

Cys

Val

Ala

Ala

Leu

130

Ser

Arg

Asn

Val

Gln

115

Arg

Asn

Thr

Ser

Ser

100

Lys

Thr

Phe

Gly

Ser

85

Gly

Glu

Ile

Leu

Asp
165

70

Gln

Leu

Ala

Thr

Arg
150

Pro

Arg

Ile

Ala
135

Trp

Ser

Ser

120

Asp

Lys

Glu

Leu

105

Pro

Thr

Leu

Pro

90

Thr

Pro

Phe

Lys

75

Leu

Thr

Asp

Arg

Leu
155

Gln

Leu

Ala

Lys

140

Tyr

Leu

Leu

Ala

125

Leu

Thr

His

Arg

110

Ser

Phe

Gly

Val

95

Ala

Ala

Arg

Glu

80

Asp

Leu

Ala

Val

Ala
160



