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<223>

<220>
<221>
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<220>
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<223>

<220>
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<222>
<223>

<220>
<221>
<222>
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<220>
<221>

eolf-seql
SEQUENCE LISTING
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976-2 PCT
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2015-06-22

28
PatentIn version 3.5

1

132

PRT

Artificial Sequence

Minimal consensus sequence of mammalian ferritin H chain

MISC_FEATURE

5.8 ) ]

Xaa at position 5 may be present or absent, if present it means
any naturally occurring amino acid, preferably Ile

MISC_FEATURE

(6)..(6) o
Xaa at Bos1t1on 6 means any naturally occurring amino acid,
preferably Asn

MISC_FEATURE

(14)..(14)

Xaa at Bosition 14 means any naturally occurring amino acid,
preferably Tyr

MISC_FEATURE

(24)..Q24)

Xaa at Bosition 24 means any naturally occurring amino acid,
preferably Tyr or Cys, more preferably Tyr

MISC_FEATURE

(66)..(66)

Xaa at Bosition 66 means any naturally occurring amino acid,
preferably Phe

MISC_FEATURE

(68)..(68)

Xaa at Bosition 68 means any naturally occurring amino acid,
preferably Gln

MISC_FEATURE
(75)..(75)

Xaa at Bosition 75 means any naturally occurring amino acid,
preferably Arg or Cys, more preferably Cys

MISC_FEATURE
Page 1



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
Ser Glu
1

Tyr val
Leu Lys
Glu His

50

Ile Xaa
65

Gly Leu
ser Leu
Leu Cys
Ile Lys

130

<210>

eolf-seql
(90)..(90)
Xaa at Bosition 90 means any naturally occurring amino acid,
preferably His

MISC_FEATURE

(94)..(94)

Xaa at Bosition 94 means any naturally occurring amino acid,
preferably Ser or Asn, more preferably Asn

MISC_FEATURE

(120)..(120)

Xaa at position 120 may be present or absent, if present it means
any naturally occurring amino acid, preferably His or Tyr, more
preferably His

MISC_FEATURE

(123)..(123)

Xaa at Eosition 123 means any naturally occurring amino acid,
preferably Asn or Ser, more preferably Asn

MISC_FEATURE

(128)..(128)

Xaa at Eosition 128 means any naturally occurring amino acid,
preferably Ala or Ser, more preferably Ala

1

Ala Ala gaa Xaa Arg Gln Ile égn Leu Glu Leu Xaa ?}a Ser

Tyr Leu Ser Met Ser Xaa Tyr Phe Asp Arg Asp Asp Val Ala
20 25 30

Asn Phe Ala Lys Tyr Phe Leu His GIn Ser His Glu Glu Arg
35 40 45

Ala Glu Lys Leu ggt Lys Leu GIn Asn ggn Arg Gly Gly Arg

Leu Xaa Asp Ile Lys Lys Pro Asp Xaa Asp Asp Trp Glu Ser
70 75 80

Asn Ala Met Glu Cys Ala Leu Xaa Leu Glu Lys Xaa Asn Gln
85 90 95

Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro His
100 105 110

Asp Phe Ile Glu Thr Xaa Tyr Leu Xaa Glu GIn val Lys Xaa
115 120 125

Glu Leu

2
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<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

eolf-seql
183
PRT
Artificial Sequence

Consensus sequence of mammalian ferritin H chain

MISC_FEATURE

(6)..(6) . . .
Xaa at Bos1t1on 6 can be any naturally occurring amino acid,
preferably Pro

MISC_FEATURE

(14)..(14)

Xaa at Bosition 14 can be any naturally occurring amino acid,
preferably His

MISC_FEATURE

(16)..(16)

Xaa at Bosition 16 can be any naturally occurring amino acid,
preferably Asp

MISC_FEATURE

(21)..(Q21)

Xaa at position 21 may be present or absent, if present it means
any naturally occurring amino acid, preferably Ile

MISC_FEATURE

(22)..(22)

Xaa at Bosition 22 means any naturally occurring amino acid,
preferably Asn

MISC_FEATURE

(30)..(30)

Xaa at Bosition 30 can be any naturally occurring amino acid,
preferably Tyr

MISC_FEATURE

(40)..(40)

Xaa at Bosition 40 can be any naturally occurring amino acid,
preferably Tyr or Cys, more preferably Tyr

MISC_FEATURE

(82)..(82)

Xaa at Bosition 82 can be any naturally occurring amino acid,
preferably Phe

MISC_FEATURE

(84)..(84)

Xaa at Bosition 84 can be any naturally occurring amino acid,
preferably Gln

MISC_FEATURE

91)..(91)

Xaa at Bosition 91 can be any naturally occurring amino acid,
preferably Arg or Cys, more preferably Cys
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

eolf-seql

MISC_FEATURE

(106)..(106)

Xaa at Bosition 106 can be any naturally occurring amino
preferably His

MISC_FEATURE

(110)..(110)

Xaa at Bosition 110 can be any naturally occurring amino
preferably Asn or Ser, more preferably Asn

MISC_FEATURE

(137)..(@137)

Xaa at Bosition 137 can be any naturally occurring amino
preferably His or Tyr, more preferably His

MISC_FEATURE

(140)..(140)

Xaa at Bosition 140 can be any naturally occurring amino
preferably Asn or Ser, more preferably Asn

MISC_FEATURE

(145)..(145)

Xaa at Bosition 145 can be any naturally occurring amino
preferably Ala or Ser, more preferably Ala

MISC_FEATURE

(164)..(164)

Xaa at Bosition 164 can be any naturally occurring amino
preferably Ala or Ser, more preferably Ser

MISC_FEATURE

(166)..(166)

Xaa at Bosition 166 can be any naturally occurring amino
preferably Met or Leu, prerferably Leu

MISC_FEATURE

(178)..(178)

Xaa at Bosition 178 can be any naturally occurring amino
preferably Asp or His, more preferably Asp

MISC_FEATURE

(181)..(181)

Xaa at position 181 is absent or any naturally occurring
acid, preferably Asn

MISC_FEATURE

(182)..(182)

Xaa at position 182 is absent or any naturally occurring
acid, preferably Glu

MISC_FEATURE

(183)..(183)

Xaa at position 183 is absent or any naturally occurring
acid, preferably Sser

2

Page 4
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eolf-seql
Met Thr Thr Ala Ser Xaa Ser Gln val égg GIn Asn Tyr Xaa Gln Xaa

Ser Glu Ala QAa Xaa Xaa Arg Gln %}e Asn Leu Glu Leu §8a Ala Ser

Tyr val ;gr Leu Ser Met Ser ﬁga Tyr Phe Asp Arg ﬁgp Asp val Ala

Leu Lys Asn Phe Ala Lys Tyr Phe Leu His GIn Ser His Glu Glu Arg
50 55 60

Glu His Ala Glu Lys Leu Met Lys Leu Gln Asn Gln Arg Gly Gly Arg
65 70 75 80

Ile Xaa Leu Xaa ggp Ile Lys Lys Pro Sgp Xaa Asp Asp Trp g}u Ser

Gly Leu Asn Ala Met Glu Cys Ala Leu Xaa Leu Glu Lys Xaa Val Asn
100 105 110

GIn Ser Leu Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro
115 120 125

His Leu Cys Asp Phe Ile Glu Thr Xaa Tyr Leu Xaa Glu Gln val Lys
130 135 140

Xaa Ile Lys Glu Leu Gly Asp His val Thr Asn Leu Arg Lys Met Gly
145 150 155 160

Ala Pro Glu Xaa Gly Xaa Ala Glu Tyr Leu Phe Asp Lys His Thr Leu

165 170 175

Gly Xaa Ser Asp Xaa Xaa Xaa
180

<210> 3
<211> 133
<212> PRT
<213> Mus musculus
<400> 3
Ala Glu Ala Ala Ile Asn Arg Gln Ile Asn Leu Glu Leu Tyr Ala Ser
1 5 10 15

Tyr val Tyr Egu Ser Met Ser Cys ;gr Phe Asp Arg Asp égp val Ala

Leu Lys Asn Phe Ala Lys Tyr Phe Leu His GIn Ser His Glu Glu Arg
35 40 45

Glu His Ala Glu Lys Leu Met Lys Leu Gln Asn Gln Arg Gly Gly Arg
Page 5



eolf-seql
50 55 60

Ile Phe Leu GIn Asp Ile Lys Lys Pro Asp Arg Asp Asp Trp Glu Ser
65 70 75 80

Gly Leu Asn Ala ggt Glu Cys Ala Leu ggs Leu Glu Lys Ser g§1 Asn

GIn Ser Leu Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro
100 105 110

His Leu Cys Asp Phe Ile Glu Thr Tyr Tyr Leu Ser Glu Gln val Lys
115 120 125

Ser Ile Lys Glu Leu
130

<210> 4

<211> 180

<212> PRT

<213> Mus musculus

<400> 4

%et Thr Thr Ala Ser Pro Ser GIn val Arg Gln Asn Tyr His Gln Asp

Ala Glu Ala QAa ITe Asn Arg Gln %}e Asn Leu Glu Leu gxr Ala Ser

Tyr val ;gr Leu Ser Met Ser 2%5 Tyr Phe Asp Arg ﬁgp Asp val Ala

Leu Lys Asn Phe Ala Lys Tyr Phe Leu His GIn Ser His Glu Glu Arg
50 55 60

Glu His Ala Glu Lys Leu Met Lys Leu Gln Asn Gln Arg Gly Gly Arg
65 70 75 80

Ile Phe Leu Gln ggp Ile Lys Lys Pro Sgp Arg Asp Asp Trp g}u Ser

Gly Leu Asn Ala Met Glu Cys Ala Leu His Leu Glu Lys Ser val Asn
100 105 110

GIn Ser Leu Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro
115 120 125

His Leu Cys Asp Phe Ile Glu Thr Tyr Tyr Leu Ser Glu Gln val Lys
130 135 140

Ser Ile Lys Glu Leu Gly Asp His val Thr Asn Leu Arg Lys Met Gly
145 150 155 160
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eolf-seql

Ala Pro Glu Ala Gly Met Ala Glu Tyr Leu Phe Asp Lys His Thr Leu
165 170 175

Gly His Gly ?sp

80
<210> 5
<211> 132
<212> PRT
<213> Homo sapiens
<400> 5
Ser Glu Ala Ala Asn Arg Gln Ile Asn Leu Glu Leu Tyr Ala Ser Tyr
1 5 10 15

val Tyr Leu ggr Met Ser Tyr Tyr sge Asp Arg Asp Asp §81 Ala Leu

Lys Asn Phe Ala Lys Tyr Phe Leu His Gln Ser His Glu Glu Arg Glu
35 40 45

His gga Glu Lys Leu Met Egs Leu GIn Asn Gln ggg Gly Gly Arg Ile

Phe Leu Gln Asp Ile Lys Lys Pro Asp Cys Asp Asp Trp Glu Ser Gly
65 70 75 80

Leu Asn Ala Met g}u Cys Ala Leu His sgu Glu Lys Asn val Sgn Gln

Ser Leu Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro His
100 105 110

Leu Cys Asp Phe Ile Glu Thr His Tyr Leu Asn Glu GIn val Lys Ala
115 120 125

Ile Lys Glu Leu
130

<210> 6

<211> 179

<212> PRT

<213> Homo sapiens

<400> 6

Met Thr Thr Ala Ser Thr Ser GIln val Arg Gln Asn Tyr His Gln Asp
1 5 10 15

Ser Glu Ala QAa Asn Arg GIn Ile gsn Leu Glu Leu Tyr éga Ser Tyr

Page 7



eolf-seql
val Tyr %gu Ser Met Ser Tyr 13r Phe Asp Arg Asp ﬁgp val Ala Leu

Lys Asn Phe Ala Lys Tyr Phe Leu His Gln Ser His Glu Glu Arg Glu
50 55 60

His Ala Glu Lys Leu Met Lys Leu Gln Asn Gln Arg Gly Gly Arg Ile
65 70 75 80

Phe Leu GIn Asp %}e Lys Lys Pro Asp S%s Asp Asp Trp Glu Sgr Gly

Leu Asn Ala Met Glu Cys Ala Leu His Leu Glu Lys Asn val Asn Gln
100 105 110

Ser Leu Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro His
115 120 125

Leu Cys Asp Phe Ile Glu Thr His Tyr Leu Asn Glu GIn val Lys Ala
130 135 140

Ile Lys Glu Leu Gly Asp His val Thr Asn Leu Arg Lys Met Gly Ala
145 150 155 160

Pro Glu Ser Gly Leu Ala Glu Tyr Leu Phe Asp Lys His Thr Leu Gly
165 170 175

Asp Ser Asp

<210> 7

<211> 182

<212> PRT

<213> Artificial Sequence

<220>
<223> cConsensus sequence of mammalian ferritin H chains 2nd version

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> Xaa at Eosition 6 can be any naturally occurring amino acid,
preferably Pro

<220>

<221> MISC_FEATURE

<222> (14)..(148)

<223> Xaa at Eosition 14 can be any naturally occurring amino acid,
preferably His

<220>

<221> MISC_FEATURE

<222> (16)..(16)

<223> Xaa at Eosition 16 can be any naturally occurring amino acid,
preferably Asp

<220>
Page 8



eolf-seql
<221> MISC_FEATURE
<222> (21)..(Q2D
<223> Xaa at position 21 may be present or absent, if present it means
any naturally occurring amino acid, preferably Ile

<220>

<221> MISC_FEATURE

<222> (29)..029)

<223> Xaa at Eosition 29 can be any naturally occurring amino acid,
preferably Tyr

<220>

<221> MISC_FEATURE

<222> (81)..(8D)

<223> Xaa at Eosition 81 can be any naturally occurring amino acid,
preferably Phe

<220>

<221> MISC_FEATURE

<222> (83)..(83)

<223> Xaa at Eosition 83 can be any naturally occurring amino acid,
preferably Gln

<220>

<221> MISC_FEATURE

<222> (105)..(105)

<223> Xaa at Eosition 105 can be any naturally occurring amino acid,
preferably His

<220>

<221> MISC_FEATURE

<222> (144)..(149)

<223> Xaa at Eosition 144 can be any naturally occurring amino acid,
preferably Ala or Ser, more preferably Ala

<220>

<221> MISC_FEATURE

<222> (180)..(180)

<223> Xaa at position 180 is absent or any naturally occuring amino
acid, preferably Asn

<220>

<221> MISC_FEATURE

<222> (181)..(181)

<223> Xaa at position 181 is absent or any naturally occuring amino
acid, preferably Glu

<220>

<221> MISC_FEATURE

<222> (182)..(182)

<223> Xaa at position 182 is absent or any naturally occuring amino
acid, preferably ser

<400> 7

get Thr Thr Ala ger Xaa Ser GIn val égg GIn Asn Tyr Xaa g}n Xaa

Ser Glu Ala éga Xaa Arg GIn Ile égn Leu Glu Leu Xaa éga Ser Tyr

val Tyr ggu Ser Met Ser Tyr I%r Phe Asp Arg Asp ﬁgp val Ala Leu

Lys Asn Phe Ala Lys Tyr Phe Leu His Gln Ser His Glu Glu Arg Glu
Page 9



50

His Ala
65

Xaa Leu
Leu Asn
Ser Leu

Leu Cys
130

Ile Lys
145

Pro Glu
Asp Ser

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

eolf-seql
55 60

Glu Lys Leu Met Lys Leu Gln Asn GIn Arg Gly Gly Arg Ile
70 75 80

Xaa Asp Ile Lys Lys Pro Asp Cys Asp Asp Trp Glu Ser Gly
85 90 95

Ala Met Glu Cys Ala Leu Xaa Leu Glu Lys Asn Vval Asn Gln
100 105 110

Leu Glu Leu His Lys Leu Ala Thr Asp Lys Asn Asp Pro His
115 120 125

Asp Phe Ile Glu Thr His Tyr Leu Asn Glu GIn val Lys Xaa
135 140

Glu Leu Gly Asp His val Thr Asn Leu Arg Lys Met Gly Ala
150 155 160

Ser Gly Leu Ala Glu Tyr Leu Phe Asp Lys His Thr Leu Gly
165 170 175

Asp Xaa Xaa Xaa
180

8

150

PRT

Artificial Sequence

Minimal consensus sequence of mammalian ferritin L chain

MISC_FEATURE

3)..) . . .
Xaa at Bos1t1on 5 can be any naturally occurring amino acid,
preferably Asp or Glu, more preferably Asp

MISC_FEATURE

(12)..(@2)

Xaa at Bosition 12 can be any nnaturally occurring amino acid,
preferably Arg or Ser, more preferably Ser

MISC_FEATURE

a7rn..@a7n

Xaa at Bosition 17 can be any naturally occurring amino acid,
preferably Ser or Arg, more preferably Ser

MISC_FEATURE

(19)..(19)

Xaa at Bosition 19 can be any naturally occurring amino acid,
preferably Arg or Gln, more preferably Gln

Page 10



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

MISC_FEATURE
(29)..(29

Xaa at position 29 can
preferably Phe

MISC_FEATURE
(30)..(30)

Xaa at Bosition 30 can
preferably Tyr or Phe,

MISC_FEATURE
(42)..(42)

Xaa at Bosition 42 can
preferably Ser or Gly,

MISC_FEATURE
(56)..(56)

Xaa at Bosition 56 can
preferably Ala or Tyr,

MISC_FEATURE
(61)..(61)

Xaa at Bosition 61 can
preferably Glu or Lys,

MISC_FEATURE
(62)..(62)

Xaa at Bosition 62 can
preferably Met or Phe,

MISC_FEATURE
(65)..(65)

Xaa at Bosition 65 can
preferably Asp or Gln,

MISC_FEATURE
(75)..(75)

Xaa at Bosition 75 can
preferably Ile or val,

MISC_FEATURE
(76)..(76)

Xaa at Bosition 76 can
preferably Lys or Gln,

MISC_FEATURE
(79)..(79)

Xaa at Bosition 79 can
preferably Ala or Ser,

MISC_FEATURE
(80)..(80)

Xaa at Bosition 80 can
preferably Glu or Gln,

MISC_FEATURE

eolf-seql

be any naturally occurring

be any naturally occurring
more preferably Tyr

be any naturally occurring
more preferably Ser

be any naturally occurirng
more preferably Tyr

be any naturally occurring
more preferably Lys

be any naturally occurring
more preferably Met

be any naturally occurring
more preferably Gln

be any naturally occurring
more preferably Ile

be any naturally occurring
more preferably Lys

be any naturally occurring
more preferably Ala

be any naturally occurring
more preferably Gln

Page 11
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

eolf-seql
(87)..(87)
Xaa at Bosition 87 can be any naturally occurring
preferably Pro or Gln, more preferably Pro

MISC_FEATURE

(88)..(88)

Xaa at Bosition 88 can be any naturally occurring
preferably Glu or Asp, more preferably Asp

MISC_FEATURE

(91)..(91)

Xaa at Bosition 91 can be any naturally occurring
preferably Glu or Lys, more preferably Lys

MISC_FEATURE

(94)..(094)

Xaa at Bosition 94 can be any naturally occurring
preferably Met or Leu, more preferably Leu

MISC_FEATURE

(96)..(96)

Xaa at Bosition 96 can be any naturally occurring
preferably Met or Leu, more preferably Met

MISC_FEATURE

(99)..099)

Xaa at Bosition 99 can be any naturally occurring
preferably Lys or Asn, preferably Lys

MISC_FEATURE

(115)..(115)

Xaa at Bosition 115 can be any naturally occurring
preferably Thr or Ala, more preferably Thr

MISC_FEATURE

(119)..(119)

Xaa at Bosition 119 can be any naturally occurring
preferably Leu

MISC_FEATURE

(125)..(125)

Xaa at Bosition 125 can be any naturally occurring
preferably Ser or Thr, more preferably Thr

MISC_FEATURE

(127)..(Q127)

Xaa at Bosition 127 can be any naturally occurring
preferably Tyr or Phe, more preferably Phe

MISC_FEATURE

(130)..(130)

Xaa at Bosition 130 can be any naturally occurring
preferably Lys or Glu, more preferably Glu

MISC_FEATURE
(140)..(140)
Xaa at position 140 can be any naturally occurring

Page 12
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amino

amino

amino
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acid,

acid,

acid,

acid,

acid,

acid,



eolf-seql
preferably Asp or Asn, more preferably Asp

<220>

<221> MISC_FEATURE

<222> (146)..(146)

<223> Xaa at Bosition 146 can be any naturally occurring amino acid,
preferably Arg or His, more preferably His

<220>

<221> MISC_FEATURE

<222> (148)..(148)

<223> Xaa at Bosition 148 can be any naturally occurring amino acid,
preferably Leu or val, more preferably Leu

<400> 8

?sn Tyr Ser Thr éaa val Glu Ala Ala Xg] Asn Xaa Leu val égn Leu

Xaa Leu Xaa QAa Ser Tyr Thr Tyr Egu Ser Leu Gly Xaa §8a Phe Asp

Arg Asp ggp val Ala Leu Glu ggy val Xaa His Phe zge Arg Glu Leu

Ala ggu Glu Lys Arg Glu g}y Xaa Glu Arg Leu Egu Xaa Xaa Gln Asn

Xaa Arg Gly Gly Arg Ala Leu Phe GIn Asp Xaa Xaa Lys Pro Xaa Xaa
65 70 75 80

Asp Glu Trp Gly ggs Thr Xaa Xaa Ala ggt Xaa Ala Ala Xaa S}a Xaa

Glu Lys Xaa Leu Asn Gln Ala Leu Leu Asp Leu His Ala Leu Gly Ser
100 105 110

Ala Arg Xaa Asp Pro His Xaa Cys Asp Phe Leu Glu Xaa His Xaa Leu
115 120 125

Asp Xaa Glu val Lys Leu Ile Lys Lys Met Gly Xaa His Leu Thr Asn
130 135 140

Leu Xaa Arg Xaa Ala Gly
145 150

<210> 9

<211> 183

<212> PRT

<213> Artificial Sequence

<220>
<223> cConsensus sequence of mammalian ferritin L chain

<220>
<221> MISC_FEATURE
<222> (12)..(12)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

Xaa at
prefera

b

osition 12 can
1y Asp or Glu,

MISC_FEATURE
(19..(19

Xaa at
prefera

b

osition 19 can
1y Ser or Arg,

MISC_FEATURE
(24)..(24)

Xaa at
prefera

b

osition 24 can
1y Ser or Arg,

MISC_FEATURE
(26)..(26)

Xaa at
prefera

b

osition 26 can
1y Arg or Gln,

MISC_FEATURE
(36)..(36)

Xaa at
prefera

b

osition 36 can
1y Phe

MISC_FEATURE
37)..37)

Xaa at
prefera

b

osition 37 can
1y Tyr or Phe,

MISC_FEATURE
(49)..(049)

Xaa at
prefera

b

osition 47 can
1y Ser or Gly,

MISC_FEATURE
(63)..(63)

Xaa at
prefera

b

osition 63 can
1y Ala or Tyr,

MISC_FEATURE
(68)..(68)

Xaa at
prefera

b

osition 68 can
1y Glu or Lys,

MISC_FEATURE
(69)..(69)

Xaa at
prefera

b

osition 69 can
1y Met or Phe,

MISC_FEATURE

(72)..(72)
Xaa at Eosition 72 can
preferably Asp or Gln,

MISC_FEATURE
(82)..(82)

Xaa at
prefera

b

osition 82 can
1y Ile or val,

eolf-seql
be any naturally occurring
more preferably Asp

be any naturally occurring
more preferably Ser

be any naturally occurring
more preferably Ser

be any naturally occurring
more preferably Gln

be any naturally occurring

be any naturally occurring
more preferably Tyr

be any naturally occurring
more preferably Ser

be any naturally occurring
more preferably Tyr

be any naturally occurring
more preferably Lys

be any naturally occurring
more preferably Met

be any naturally occurring
more preferably Gln

be any naturally occurring
more preferably Ile

Page 14

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino
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acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

eolf-seql

MISC_FEATURE

(83)..(83)

Xaa at Eosition 83 can be any naturally occurring amino acid,
preferably Lys or Gln, more preferably Lys

MISC_FEATURE

(86)..(86)

Xaa at Eosition 86 can be any naturally occurring amino acid,
preferably Ala or Ser, more preferably Ala

MISC_FEATURE

(87)..(87)

Xaa at Eosition 87 can be any naturally occurring amino acid,
preferably Glu or Gln, more preferably GlIn

MISC_FEATURE

(94)..(94)

Xaa at Eosition 94 can be any naturally occurring amino acid,
preferably Pro or Gln, more preferably Pro

MISC_FEATURE

(95)..(95)

Xaa at Eosition 95 can be any naturally occurring amino acid,
preferably Glu or Asp, more preferably Asp

MISC_FEATURE

(98)..(98)

Xaa at Eosition 98 can be any naturally occurring amino acid,
preferably Glu or Lys, more preferably Lys

MISC_FEATURE

(101)..(101D)

Xaa at Eosition 101 can be any naturally occurring amino acid,
preferably Met or Leu, more preferably Leu

MISC_FEATURE

(103)..(103)

Xaa at Eosition 103 can be any naturally occurring amino acid,
preferably Met or Leu, more preferably Met

MISC_FEATURE

(106) ..(106)

Xaa at Eosition 106 can be any naturally occurring amino acid,
preferably Lys or Asn, preferably Lys

misc_feature
(122)..(122)
Xaa can be any naturally occurring amino acid

MISC_FEATURE

(126)..(126)

Xaa at Bosition 126 can be any naturally occurring amino acid,
preferably Leu

MISC_FEATURE
Page 15



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

eolf-seql
(132)..(132)
Xaa at Bosition 132 can be any naturally occurring
preferably Ser or Thr, more preferably Thr

MISC_FEATURE

(134)..(134)

Xaa at Bosition 134 can be any naturally occurring
preferably Tyr or Phe, more preferably Phe

MISC_FEATURE

(137)..(@37)

Xaa at Bosition 137 can be any naturally occurring
preferably Lys or Glu, more preferably Glu

MISC_FEATURE

(147)..(Q147)

Xaa at Bosition 147 can be any naturally occurring
preferably Asp or Asn, more preferably Asp

MISC_FEATURE

(153)..(153)

Xaa at Bosition 153 can be any naturally occurring
preferably Arg or His, more preferably His

MISC_FEATURE

(155)..(155)

Xaa at Bosition 155 can be any naturally occurring
preferably Leu or val, more preferably Leu

MISC_FEATURE

(161)..(161)

Xaa at position 161 can be absent or any naturally
amino acid, preferably Ala

MISC_FEATURE

(163)..(163)

Xaa at position 163 can be absent or any naturally
amino acid, preferably Thr

MISC_FEATURE

(166)..(166)

Xaa at position 166 can be absent or any naturally
amino acid, preferably Pro

MISC_FEATURE

(168)..(168)

Xaa at Bosition 168 can be any naturally occurring
preferably Gly or Ala, more preferably Ala

9

amino acid,

amino acid,

amino acid,

amino acid,

amino acid,

amino acid,

occurring

occurring

occurring

amino acid,

%et Thr Ser GIn Ile Arg Gln Asn Tyr igr Thr Xaa val Glu Ala Ala

5

val Asn Xaa Eeu val Asn Leu Xaa Leu Xaa Ala Ser Tyr Thr Tyr Leu
2 30

Page 16



eolf-seql
Ser Leu g}y Xaa Xaa Phe Asp 259 Asp Asp val Ala kgu Glu Gly val

Xaa His Phe Phe Arg Glu Leu Ala Glu Glu Lys Arg Glu Gly Xaa Glu
50 55 60

Arg Leu Leu Xaa Xaa Gln Asn Xaa Arg Gly Gly Arg Ala Leu Phe Gln
65 70 75 80

ASp Xaa Xaa Lys ggo Xaa Xaa Asp Glu ggp Gly Lys Thr Xaa gga Ala

Met Xaa Ala Ala Xaa Ala Xaa Glu Lys Xaa Leu Asn Gln Ala Leu Leu
100 105 110

Asp Leu His Ala Leu Gly Ser Ala Arg Xaa Asp Pro His Xaa Cys Asp
115 120 125

Phe Leu Glu Xaa His Xaa Leu Asp Xaa Glu val

Lys Leu Ile Lys Lys
130 135 140

Met Gly Xaa His Leu Thr Asn Leu Xaa Arg Xaa Ala Gly Pro Gln Pro
145 150 155 160

Xaa Gln Xaa Gly val Xaa GIn Xaa Ser Leu Gly Glu Tyr Leu Phe Glu
165 170 175

Arg Leu Thr Leu Lys His Asp
180

<210> 10

<211> 150

<212> PRT

<213> Mus musculus

<220>

<221> MISC_FEATURE

<222> (12)..(12)

<223> Xaa at Bosition 5 can be any naturally occuring amino acid,
preferably Asp or Glu, more preferably Asp

<400> 10

Asn Tyr Ser Thr Glu val Glu Ala Ala val Asn Arg Leu val Asn Leu
1 5 10 15

His Leu Arg Ala Ser Tyr Thr Tyr Leu Ser Leu Gly Phe Phe Phe Asp
20 25 30
Arg Asp ggp val Ala Leu Glu ggy val Gly His Phe zge Arg Glu Leu

Ala Glu Glu Lys Arg Glu Gly Ala Glu Arg Leu Leu Glu Phe Gln Asn
50 55 60

Page 17



Asp

65

Asp

Glu

Ala

Asp

Leu
145

Arg

Glu

Lys

Arg

Lys

130

Arg

<210>
<400>

000

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

<400>

Gly

Trp

Asn

Ala
115

Glu

Arg

11
11

12
149
PRT
Homo

12

?sn Tyr Ser

Tyr

Arg

Ala

Gln

65

Asp

Glu

Ala

Leu

Asp

Glu

50

Arg

Glu

Lys

Arg

Gln

Asp

35

Glu

Gly

Trp

Lys

Thr
115

Gly

Gly

Leu

100

Asp

val

val

Pro

Lys

Ala

sapiens

Thr

Ala

20

val

Lys

Gly

Gly

Leu

100

Asp

Asp
5

ser
Ala
Arg

Arg

Pro

Ala

70

Thr

Gln

His

Leu

val

Tyr

Leu

Glu

Ala

70

Thr

Gln

His

Leu

Gln

Ala

Leu

Ile
135

Glu

Thr

Glu

Gly

55

Leu

Pro

Ala

Leu

Phe

Glu

Leu

Cys

Lys

Ala

Tyr

Gly

40

Tyr

Phe

Asp

Leu

Cys

eolf-seql

Gln

Ala

Leu

105

Asp

Lys

Ala

Leu

25

val

Glu

Gln

Ala

Leu

105

Asp

Asp val
75

Met Glu
90

Asp Leu

Phe Leu

Met Gly

val Asn
10

Ser Leu

ser His

Arg Leu

Asp Ile
75

Met Lys
90

Asp Leu

Phe Leu

Page 18

Gln

Ala

His

Glu

Asn
140

ser

Gly

Phe

Leu

60

Lys

Ala

His

Glu

Lys

Ala

Ala

ser

125

His

Leu

Phe

Phe

45

Lys

Lys

Ala

Ala

Thr
125

Pro

Leu

Leu

110

His

Leu

val

TYyr

30

Arg

Met

Pro

Met

Leu

110

His

ser
Ala
95

Gly

Tyr

Thr

Ash
15

Phe
Glu
Gln
Ala
Ala
95

Gly

Phe

Gln

80

Met

Ser

Leu

Asn

Leu

Asp

Leu

Asn

Glu

80

Leu

ser

Leu



eolf-seql

Asp Glu Glu val Lys Leu Ile Lys Lys Met Gly Asp His Leu Thr Asn
130 135 140

Leu His Arg Leu Gly
145

<210> 13

<211> 175

<212> PRT

<213> Homo sapiens

<400> 13
Met Ser Ser Gln Ile Arg Gln Asn Tyr Ser Thr Asp val Glu Ala Ala
1 5 10 15

val Asn Ser Leu Val Asn Leu Tyr Leu Gln Ala Ser Tyr Thr Tyr Leu
20 25 30

ser Leu g}y Phe Tyr Phe Asp 259 Asp Asp val Ala hgu Glu Gly val

Ser His Phe Phe Arg Glu Leu Ala Glu Glu Lys Arg Glu Gly Tyr Glu
50 55 60

Arg Leu Leu Lys Met GIn Asn Gln Arg Gly Gly Arg Ala Leu Phe Gln
65 70 75 80

Asp Ile Lys Lys ggo Ala Glu Asp Glu ggp Gly Lys Thr Pro Sgp Ala

Met Lys Ala Ala Met Ala Leu Glu Lys Lys Leu Asn Gln Ala Leu Leu
100 105 110

Asp Leu His Ala Leu Gly Ser Ala Arg Thr Asp Pro His Leu Cys Asp
115 120 125

Phe Leu Glu Thr His Phe Leu Asp Glu Glu val

Lys Leu Ile Lys Lys
130 135 140

Met Gly Asp His Leu Thr Asn Leu His Arg Leu Gly Gly Pro Glu Ala
145 150 155 160

Gly Leu Gly Glu Tyr Leu Phe Glu Arg Leu Thr Leu Lys His Asp

165 170 175
<210> 14
<211> 183
<212> PRT
<213> Artificial Sequence
<220>

<223> cConsensus seqeuence of mammaliam ferritin L chain 2nd version
Page 19



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

eolf-seql

MISC_FEATURE

(36)..(36)

Xaa at Bosition 36 can be any naturally occuring amino acid,
preferably Phe

MISC_FEATURE

(37)..37)

Xaa at Bosition 37 can be any naturally occuring amino acid,
preferably Tyr or Phe, more preferably Tyr

MISC_FEATURE

(94)..(094)

Xaa at Bosition 94 can be any naturally occurring amino acid,
preferably Pro or Gln, more preferably Pro

MISC_FEATURE

(126)..(126)

Xaa at Bosition 126 can be any naturally occurring amino acid,
preferably Leu

MISC_FEATURE

(137)..(137)

Xaa at Bosition 137 can be any naturally occurring amino acid,
preferably Lys or Glu, more preferably Glu

MISC_FEATURE

(147)..(Q147)

Xaa at Bosition 147 can be any naturally occurring amino acid,
preferably Asp or Asn, more preferably Asp

misc_feature
(161)..(161)
Xaa can be any naturally occurring amino acid

MISC_FEATURE

(163)..(163)

Xaa at position 163 can be absent or any naturally occurring
amino acid, preferably Thr

MISC_FEATURE

(166)..(166)

Xaa at position 166 can be absent or any naturally occurring
amino acid, preferably Pro

MISC_FEATURE

(168)..(168)

Xaa at Eosition 168 can be any naturally occurring amino acid,
preferably Gly or Ala, more preferably Ala

14

get Thr ser Gln §1e Arg GIn Asn Tyr igr Thr Glu val Glu Ala Ala

val Asn Arg Leu val Asn Leu His Leu Arg Ala Ser Tyr Thr Tyr Leu

Page 20



eolf-seql
20 25 30

Ser Leu g}y Xaa Xaa Phe Asp 259 Asp Asp val Ala hgu Glu Gly val

Gly His Phe Phe Arg Glu Leu Ala Glu Glu Lys Arg Glu Gly Ala Glu
50 55 60

Arg Leu Leu Lys Leu GIn Asn GIn Arg Gly Gly Arg Ala Leu Phe GIn
65 70 75 80

Asp val Gln Lys ggo Ala GIn Asp Glu ggp Gly Lys Thr Xaa g}u Ala

Met Glu Ala Ala Leu Ala Leu Glu Lys Asn Leu Asn Gln Ala Leu Leu
100 105 110

Asp Leu His Ala Leu Gly Ser Ala Arg Thr Asp Pro His Xaa Cys Asp
115 120 125

Phe Leu Glu Asn His Phe Leu Asp Xaa Glu val Lys Leu Ile Lys Lys
130 135 140

Met Gly Xaa His Leu Thr Asn Leu Arg Arg Leu Ala Gly Pro Gln Pro
145 150 155 160

Xaa GIn Xaa Gly val Xaa GIn Xaa Ser Leu Gly Glu Tyr Leu Phe Glu
165 170 175

Arg Leu Thr Leu Lys His Asp

180
<210> 15
<211> 117
<212> PRT
<213> Artificial Sequence
<220>

<223> Minimal consensus sequence of mammalian haemoglobin alpha chain

<220>

<221> MISC_FEATURE

<222> (5)..(5

<223> Xaa can be any naturally occurring amino acid, preferably Ala

<220>

<221> MISC_FEATURE

<222> (9)..(9

<223> Xaa can be any naturally occurring amino acid, preferably Gly

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> Xaa can be any naturally occurring amino acid, preferably Arg

<220>
Page 21



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

MISC_FEATURE
(2D)..(Q21D)
Xaa can be any

MISC_FEATURE
(22)..Q22)

Xaa can be any

MISC_FEATURE
(38)..(38)
Xaa can be any

MISC_FEATURE
(41)..(41)
Xaa can be any

MISC_FEATURE
(48)..(48)
Xaa can be any

MISC_FEATURE
(49)..(49)
Xaa can be any

MISC_FEATURE
(55)..(55)

Xaa can be any

MISC_FEATURE
(59)..059

Xaa can be any

MISC_FEATURE
(60)..(60)
Xaa can be any

MISC_FEATURE
(68)..(68)
Xaa can be any

MISC_FEATURE
(76)..(76)
Xaa can be any

MISC_FEATURE
(79)..(79)
Xaa can be any

MISC_FEATURE
(90)..(90)
Xaa can be any

MISC_FEATURE
91)..(91)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

eolf-seql

occurring amino

occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
amino

occurring

occurring amino
Page 22

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

Pro

Thr

Gln

Gly

Asp

Ala

Aap

Met

Ser

Arg

Pro

Leu

val



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
94)..09%9)

Xaa can be any

MISC_FEATURE
(102)..(102)

Xaa can be any

MISC_FEATURE
(108)..(108)

Xaa can be any

MISC_FEATURE
(117)..Q117)

Xaa can be any

15

Xa] Gly Ala His gaa Gly Glu

Phe Leu

ser His

Xaa Leu
50

Ser Ala
65

Asn Phe

Leu Pro

Leu Ala

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

<220>
<223>

<220>
<221>
<222>
<223>

Ser

Gly
35

Thr

Leu

Lys

Ala

Ser

115

16
142
PRT

Phe

20

Ser

Asn

Xaa

Leu

Glu

100

val

Xaa

Ala

Ala

Asp

Leu

85

Phe

Xaa

Xaa

Xaa

val

Leu

70

Ser

Xaa

Thr

val

Xaa

55

His

His

Pro

Artificial Sequence

naturally

naturally

naturally

naturally

Tyr

Lys

Lys

40

His

Ala

Cys

Ala

eolf-seql

occurring amino

occurring amino

occurring amino

occurring amino

Xaa

Thr

25

Xaa

val

His

Leu

val
105

Ala

10

Tyr

His

Asp

Lys

Xaa

90

His

Glu Ala

Phe Pro

Gly Lys

Xaa Xaa

60

Leu Xaa
75

Xaa Thr

Ala Xaa

acid, preferably Ala

acid, preferably Thr

acid, preferably Ser

acid, preferably Ser

Leu Glu

His Phe

30

Lys val

Pro Asn

val Asp

Leu Xaa

Leu Asp

Xaa

15

Asp

Ala

Ala

Xaa

Ala

95

Lys

Met

Leu

Xaa

Leu

val

80

His

Phe

Consensus sequence of mammalian alpha chain haemoglobins

MISC_FEATURE

Q..
Xaa can be any naturally occurring amino acid, preferably Met

(D

Page 23



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

MISC_FEATURE
2)..(2)

Xaa can be any

MISC_FEATURE
(14)..(14)
Xaa can be any

MISC_FEATURE
a»..an
Xaa can be any

MISC_FEATURE
(22)..Q22)

Xaa can be any

MISC_FEATURE
(26)..(26)
Xaa can be any

MISC_FEATURE
(32)..(32)

Xaa can be any

MISC_FEATURE
(38)..(38)
Xaa can be any

MISC_FEATURE
(39)..(39

Xaa can be any

MISC_FEATURE
(55)..(55)

Xaa can be any

MISC_FEATURE
(58)..(58)

Xaa can be any

MISC_FEATURE
(65)..(65)
Xaa can be any

MISC_FEATURE
(66)..(66)
Xaa can be any

MISC_FEATURE
(72)..(72)

Xaa can be any

MISC_FEATURE

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

eolf-seql

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

Page 24

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

val

Ala

Lys

Ala

Gly

Arg

Pro

Thr

Gln

Gly

Asp

Ala



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

(76)..(76)
Xaa can be any

MISC_FEATURE
a77)..(77)

Xaa can be any

MISC_FEATURE
(85)..(85)

Xaa can be any

MISC_FEATURE
93)..(093)
Xaa can be any

MISC_FEATURE
(96)..(96)
Xaa can be any

MISC_FEATURE
(107)..(107)
Xaa can be any

MISC_FEATURE
(108)..(108)
Xaa can be any

MISC_FEATURE
(111)..(111)
Xaa can be any

MISC_FEATURE
(119)..(119)
Xaa can be any

MISC_FEATURE
(125)..(125)
Xaa can be any

MISC_FEATURE
(134)..(134)
Xaa can be any

MISC_FEATURE
(142)..(142)
Xaa can be any

16

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

Xaa Xaa Leu Ser Pro Ala Asp Lys
1

5

Xaa val Gly QAa His Xaa Gly Glu

eolf-seql

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

Thr Asn val Lys
10

Tyr Xaa Ala Glu
25

Page 25

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

Ala Xaa Trp Gly
15

Ala Leu Glu Xaa

Asp

Met

Ser

Arg

Pro

Leu

val

Thr

ser

Ser

Arg



Met Phe

Leu ser
50

Xaa Xaa
65

Leu Ser
val Asn
His Leu

Phe Leu
130

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

<400>
val Gly
1

Phe Leu
ser His
Ala Leu

50
Ser Ala
65
Asn Phe
Leu Pro

Leu Ala

<210>

Leu
35

His

Leu

Ala

Phe

Pro

115

Ala

17
117
PRT
Homo

17

Ala

Ser

Gly

35

Thr

Leu

Lys

Ala

Ser

115

18

Ser

Gly

Thr

Leu

Lys

Ala

Ser

Phe

Ser

Asn

Xaa

85

Leu

Glu

val

sapiens

His

Phe

20

Ser

Asn

Ser

Leu

Glu

100

val

Ala

5

Pro

Ala

Ala

Asp

Leu

85

Phe

Ser

Xaa

Ala

Ala

70

Asp

Leu

Phe

Xaa

Gly

Thr

Gln

val

Leu

70

Ser

Thr

Xaa

Xaa

55

val

Leu

Ser

Xaa

Thr
135

Glu

Thr

val

Ala

55

His

His

Pro

Thr

40

val

Xaa

His

His

Pro

120

val

Tyr

Lys

Ala

Cys

Ala

eolf-seql

Lys Thr Tyr Phe

Lys

His

Ala

Leu

Gly

Thr

25

Gly

val

His

Leu

val
105

Xaa

val

His

90

Leu

val

Thr

Ala

10

Tyr

His

Asp

Lys

Leu

90

His

His

Asp

75

Lys

Xaa

His

ser

Glu

Phe

Gly

Asp

Leu

75

val

Ala

Page 26

Gly
60

Xaa
Leu

Xaa

Ala

Lys
140

Ala
Pro
Lys
Met
60

Arg

Thr

Ser

Pro

45

Lys

Xaa

Xaa

Thr

Xaa

125

Tyr

Leu

His

Lys

Pro

val

Leu

Leu

His

Lys

Pro

val

Leu

110

Leu

Xaa

Glu

Phe

30

val

Asn

Asp

Ala

Asp
110

Phe

val

Asn

Asp

95

Xaa

Asp

Arg

15

Asp

Ala

Ala

Pro

Ala

95

Lys

Asp

Ala

Ala

80

Xaa

Ala

Lys

Met

Leu

Asp

Leu

val

80

His

Phe



eolf-seql
<211> 142
<212> PRT
<213> Homo sapiens

<400> 18

%et val Leu Ser Pro Ala Asp Lys Thr Asn val Lys Ala Ala Trp Gly

Lys val Gly QAa His Ala Gly Glu ;gr Gly Ala Glu Ala ggu Glu Arg

Met Phe ggu Ser Phe Pro Thr Igr Lys Thr Tyr Phe :;o His Phe Asp

Leu Ser His Gly Ser Ala GIn val Lys Gly His Gly Lys Lys val Ala
50 55 60

Asp Ala Leu Thr Asn Ala val Ala His val Asp Asp Met Pro Asn Ala
65 70 75 80

Leu Ser Ala Leu ger Asp Leu His Ala gas Lys Leu Arg val Ssp Pro
5 5

val Asn Phe Lys Leu Leu Ser His Cys Leu Leu Vval Thr Leu Ala Ala
100 105 110

His Leu Pro Ala Glu Phe Thr Pro Ala val His Ala Ser Leu Asp Lys
115 120 125

Phe Leu Ala Ser val Ser Thr val Leu Thr Ser Lys Tyr Arg
130 135 140

<210> 19

<211> 124

<212> PRT

<213> Artificial Sequence

<220>

<223> Minimal consensus sequence of mammalian haemoglobin beta chain

<220>

<221> MISC_FEATURE

<222> (4)..dD

<223> Xaa can be any naturally occurring amino acid, preferably Asn

<220>

<221> MISC_FEATURE

<222> (9)..(9

<223> Xaa can be any naturally occurring amino acid, preferably Gly

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa can be any naturally occurring amino acid, preferably Gly

<220>
<221> MISC_FEATURE
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

(12)..(12)
Xaa can be absent
preferably Ala

MISC_FEATURE
(13)..(13)

Xaa can be absent
preferably Leu

MISC_FEATURE
(14)..(148

Xaa can be absent
preferably Gly

MISC_FEATURE
(15)..(15)

Xaa can be absent
preferably Arg

MISC_FEATURE
27)..027)

Xaa can be absent
preferably Leu

MISC_FEATURE
(35)..(35)

Xaa can be absent
preferably Thr

MISC_FEATURE
(36)..(36)

Xaa can be absent
preferably Pro

MISC_FEATURE
(49)..(49

Xaa can be absent
preferably Gly

MISC_FEATURE
(52)..(52)

Xaa can be absent
preferably val

MISC_FEATURE
(66)..(66)

Xaa can be absent
preferably Leu

MISC_FEATURE
(68)..(68)

Xaa can be absent
preferably Gly

MISC_FEATURE
(69)..(69)
Xaa can be absent

or

or

or

or

or

or

or

or

or

or

or

or

any

any

any

any

any

any

any

any

any

any

any

any

eolf-seql

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring
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amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,



eolf-seql
preferably Thr

<220>

<221> MISC_FEATURE

<222> (86)..(86)

<223> Xaa can be absent or any naturally occurring amino acid,
preferably Glu

<220>

<221> misc_feature

<222> (121)..(121D)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> MISC_FEATURE

<222> (122)..(122)

<223> Xaa can be absent or any naturally occurring amino acid,
preferably val

<400> 19

g]y Lys val Xaa ¥a1 Asp Glu val Xaa iga Glu Xaa Xaa Xaa ﬁga Leu

Leu val val ;%r Pro Trp Thr Gln égg Phe Xaa Glu Ser gge Gly Asp

Leu Ser §§a Xaa Asp Ala val xgt Gly Asn Pro Lys xg1 Lys Ala His

Xaa E%S Lys Xaa Leu Gly gga Phe Ser Asp Gly Egu Ala His Leu Asp

Asn Xaa Lys Xaa Xaa Phe Ala Thr Leu Ser Glu Leu His Cys Asp Lys
65 70 75 80

Leu His val Asp ggo Xaa Asn Phe Arg sgu Leu Gly Asn val bgu val

Cys val Leu Ala His His Phe Gly Lys Glu Phe Thr Pro Pro val Gln
100 105 110

Ala Ala Tyr GIn Lys val val Ala Xaa Xaa Ala Asn

115 120
<210> 20
<211> 147
<212> PRT
<213> Artificial Sequence

<220>
<223> cConsensus sequence of mammalian haemoglobin beta chain

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa can be any naturally occurring amino acid, preferably Ser

<220>
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

MISC_FEATURE
(1D..(1n
Xaa can be any

MISC_FEATURE
(15)..(15)

Xaa can be any

MISC_FEATURE
(20)..(20)
Xaa can be any

MISC_FEATURE
(25)..(25)

Xaa can be any

MISC_FEATURE
(26)..(26)
Xaa can be any

MISC_FEATURE
(28)..(28)
Xaa can be any

MISC_FEATURE
(29)..(29)
Xaa can be any

MISC_FEATURE
(30)..(30)
Xaa can be any

MISC_FEATURE
(31)..31)
Xaa can be any

MISC_FEATURE
(43)..(043)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

Xaa can be absent or any

preferably Leu

MISC_FEATURE
(GD..(5D

Xaa can be any

MISC_FEATURE
(52)..(52)

Xaa can be any

MISC_FEATURE
(65)..(65)

Xaa can be any

MISC_FEATURE
(68)..(68)

naturally

naturally

naturally

eolf-seql

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

naturally

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

occurring amino acid,

amino acid, preferably

amino acid, preferably

amino acid, preferably
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Leu

Asn

Gly

Gly

Ala

Leu

Gly

Arg

Thr

Pro

Gly



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<400>
Met val
1

Gly Lys

val

Leu

ser
50

Leu

Xaa
65

Lys
Asn Xaa
His

Leu

Cys val

Xaa can be any

MISC_FEATURE
(82)..(82)
Xaa can be any

MISC_FEATURE
(84)..(84)
Xaa can be any

MISC_FEATURE
(85)..(85)

Xaa can be any

MISC_FEATURE
(102)..(102)
Xaa can be any

MISC_FEATURE
(137)..(@137)
Xaa can be any

MISC_FEATURE
(138)..(138)
Xaa can be any

MISC_FEATURE
(147)..(147)
Xaa can be any

20

His Leu Thr
5

val Xaa val

20

val
35

Tyr Pro

Xaa Xaa Asp

Lys Xaa Leu

Xaa
85

Lys Xaa

val

Pro

Leu His

Pro Glu

Asp

Trp

Ala

Gly

70

Phe

Xaa

His

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally
Glu
val

Glu

Gln
40

Thr

val
55

Met
Ala Phe
Ala Thr
Phe

Asn

Phe Gly

eolf-seql
occurring amino

occurring

occurring

occurring

occurring

occurring

occurring

occurring

Lys

Xaa

25

Arg

Gly

ser

Leu

amino

amino

amino

amino

amino

amino

amino

Xaa Xaa Vval

Xaa Glu Xaa

Phe Xaa Glu

Pro

Asn

Gly
75

Asp

Ser Glu Leu

90

Leu Leu Gly

Glu Phe Thr

Page 31

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

Thr Ala

Xaa

ser

45

val

Ala

His

Asn

Xaa

30

Phe

Lys

His

Cys

val

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably
Xaa Trp
15

Xaa Leu

Gly Asp

Ala His

Leu Asp

80

Asp
95

Lys

Leu val

110

Pro

Pro

val Gln

val

Leu

Gly

Thr

Glu

Gly

val

His



eolf-seql
115 120 125

Ala Q;S Tyr GIn Lys val Xg} Ala Xaa Xaa Ala Asn Ala Leu Ala His

Lys Tyr Xaa
145

<210> 21
<211> 124
<212> PRT
<213> Homo sapiens

<400> 21

g1y Lys val Asn ¥a1 Asp Glu val Gly gAy Glu Ala Leu Gly égg Leu

Leu val val ;%r Pro Trp Thr Gln ggg Phe Leu Glu Ser gge Gly Asp

Leu Ser ggr Pro Asp Ala val %St Gly Asn Pro Lys Xg1 Lys Ala His

Gly E%s Lys val Leu Gly é}a Phe Ser Asp Gly Egu Ala His Leu Asp

Asn Leu Lys Gly Thr Phe Ala Thr Leu Ser Glu Leu His Cys Asp Lys
65 70 75 80

Leu His val Asp Pro Glu Asn Phe Arg Leu Leu Gly Asn val Leu val
85 90 95

Cys val Leu Ala His His Phe Gly Lys Glu Phe Thr Pro Pro val Gln
100 105 110

Ala Ala Tyr Gln Lys val val Ala Gly val Ala Asn
115 120

<210> 22

<211> 147

<212> PRT

<213> Homo sapiens

<400> 22

Met val His Leu Thr Pro Glu Glu Lys Ser Ala val Thr Ala Leu Trp
1 5 10 15

Gly Lys val égn val Asp Glu val g}y Gly Glu Ala Leu ggy Arg Leu

Leu val gg] Tyr Pro Trp Thr EAn Arg Phe Leu Glu igr Phe Gly Asp
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eolf-seql

Leu Ser Thr Pro Asp Ala val Met Gly Asn Pro Lys Val Lys Ala His
50 55 60

Gly Lys Lys val Leu Gly Ala Phe Ser Asp Gly Leu Ala His Leu Asp
65 70 75 80

Asn Leu Lys Gly ;Er Phe Ala Thr Leu ggr Glu Leu His Cys Sgp Lys

Leu His val Asp Pro Glu Asn Phe Arg Leu Leu Gly Asn val Leu val
100 105 110

Cys val Leu Ala His His Phe Gly Lys Glu Phe Thr Pro Pro val Gln
115 120 125

Ala Ala Tyr Gln Lys val val Ala Gly val Ala Asn Ala Leu Ala His
130 135 140

Lys Tyr His

145

<210> 23

<211> 80

<212> PRT

<213> Artificial Sequence

<220>

<223> N-terminal region of a consensus sequence of mammalian
transferrins

<220>

<221> MISC_FEATURE
<222> (2)..(2)
<223> Xaa can be any naturally occurring amino acid, preferably Arg

<220>

<221> MISC_FEATURE

<222> (9)..(9

<223> Xaa can be any naturally occurring amino acid, preferably Leu

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa can be any naturally occurring amino acid, preferably val

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> Xaa can be any naturally occurring amino acid, preferably Gly

<220>

<221> MISC_FEATURE

<222> (24)..Q24)

<223> Xaa can be any naturally occurring amino acid, preferably Thr

<220>

<221> MISC_FEATURE

<222> (25)..(025)

<223> Xaa can be any naturally occurring amino acid, preferably val
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(31)..31)
Xaa can be any

MISC_FEATURE
(32)..(32)

Xaa can be any

MISC_FEATURE
(42)..(42)
Xaa can be any

MISC_FEATURE
47)..047)
Xaa can be any

misc_feature
(59)..(59)

Xaa can be any

MISC_FEATURE
(64)..(64)
Xaa can be any

MISC_FEATURE
(65)..(65)
Xaa can be any

MISC_FEATURE
(71D)..(71)
Xaa can be any

MISC_FEATURE
(73)..(73)

Xaa can be any

MISC_FEATURE
an..@77n
Xaa can be any

MISC_FEATURE
(78)..(78)
Xaa can be any

23

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

%et Xaa Leu Ala ¥a1 Gly Ala Leu

Cys Leu Ala XS1 Pro Asp Lys Xaa

His Glu g}a Thr Lys Cys Gln

ser
40

eolf-seql

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino
Xaa Xaa Cys Ala
10

Xaa Arg Trp Cys
25

Phe Xaa Asp His

Page 34

acid, preferably

acid, preferably

acid, preferably

acid, preferably

acid

acid, preferably

acid, preferably

acid, preferably

acid, preferably

acid, preferably

acid, preferably
val Leu Xaa Leu

Ala val Xaa Xaa

Met Lys Xaa Vval
45

Ser

Glu

Arg

Ser

Tyr

Leu

Ile

Asp



eolf-seql

Ile Ego Ser Asp Gly Pro ggr val Ala Cys Xaa E%s Lys Ala Ser Xaa

éaa Asp Cys Ile Arg Ala Xaa Ala Xaa Asn Glu Ala Xaa Xaa val Thr
5

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

70

24
114
PRT

Artificial Sequence

75

C-terminal region of a consensus sequence of mammalian

transferrins

MISC_FEATURE
3)..03
Xaa can be any

MISC_FEATURE
(16)..(16)
Xaa can be any

MISC_FEATURE
(18)..(18)
Xaa can be any

MISC_FEATURE
(19)..(19)
Xaa can be any

MISC_FEATURE
(23)..(023)

Xaa can be any

MISC_FEATURE
(25)..(@25)

Xaa can be any

MISC_FEATURE
(28)..(28)
Xaa can be any

MISC_FEATURE
(30)..(30)
Xaa can be any

MISC_FEATURE
(61)..(61)
Xaa can be any

MISC_FEATURE
(62)..(62)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino
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acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

Thr

Asp

Met

ser

Gly

val

Ala

Lys

val



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>

Glu Thr
1

Ala Xaa
Leu val
Asp Thr

50

Ala Ser
65
Thr Ala

Xaa Asn

Cys Ala

Xaa can be any naturally

MISC_FEATURE
(75)..(75)

Xaa can be any naturally

MISC_FEATURE
(78)..(78)
Xaa can be any naturally

MISC_FEATURE
(96)..(96)
Xaa can be any naturally

MISC_FEATURE
(97)..097)
Xaa can be any naturally

MISC_FEATURE
(105)..(105)
Xaa can be any naturally

MISC_FEATURE
(107)..(107)
Xaa can be any naturally

MISC_FEATURE
(110)..(110)

Xaa can be any naturally
24

Xaa Glu gsp Cys Ile Ala

Xaa Egu Asp Gly Xaa Phe

Pro val Leu Ala Glu Asn
35 40

Pro Glu Ala Gly Egr Phe

Asp Leu Thr ;Ep Asp Asn

val Gly ggg Thr Ala Gly

Lys Ile Asn His Cys Arg
100

eolf-seql
occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

Lys Ile Met Asn
10

Xaa Tyr Ile Xaa
25

Tyr Asn Lys Ser

Ala val Ala val
60

Leu Lys Xaa Lys
75

Trp Asn Ile Pro
90

Xaa Asp Xaa Phe
105
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acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

Gly Glu Ala Xaa

15

Gly Xaa Cys Gly

30

Asp Asn Cys Glu

45

Xaa Xaa Lys Ser

Lys Xaa Cys His

80

Met Gly Leu Xaa

95

Phe Xaa Glu Gly
110

Lys

Gly

sSer

Leu

TYyr

Phe

Glu

Ser



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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

25
698
PRT

Artificial Sequence

eolf-seql

Consensus sequence of mammalian transferrins

MISC_FEATURE
(2)..(2)

Xaa can be any

misc_feature
(9..(9

Xaa can be any

MISC_FEATURE
(10)..(10)
Xaa can be any

MISC_FEATURE
(15)..(15)
Xaa can be any

MISC_FEATURE
(24)..Q24)
Xaa can be any

MISC_FEATURE
(25)..(@25)

Xaa can be any

MISC_FEATURE
GL..(3D
Xaa can be any

MISC_FEATURE
(32)..(32)

Xaa can be any

MISC_FEATURE
(42)..(42)
Xaa can be any

MISC_FEATURE
47)..047)
Xaa can be any

MISC_FEATURE
(59)..059

Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino
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acid,

acid

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

Arg

val

Gly

Thr

val

Ser

Glu

Arg

ser

val



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

MISC_FEATURE
(64)..(64)
Xaa can be any

MISC_FEATURE
(65)..(65)

Xaa can be any

misc_feature
(71D)..(71)
Xaa can be any

MISC_FEATURE
(73)..(73)

Xaa can be any

MISC_FEATURE
a7)..(77)

Xaa can be any

MISC_FEATURE
(78)..(78)
Xaa can be any

MISC_FEATURE
(84)..(84)
Xaa can be any

MISC_FEATURE
(87)..(87)
Xaa can be any

MISC_FEATURE
(88)..(88)
Xaa can be any

MISC_FEATURE
(94)..(094)
Xaa can be any

MISC_FEATURE
(98)..(98)
Xaa can be any

MISC_FEATURE
(104)..(104)
Xaa can be any

MISC_FEATURE
(107)..(107)
Xaa can be any

MISC_FEATURE
(108)..(108)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

eolf-seql

occurring amino

occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
amino

occurring

occurring amino
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acid,

acid,

acid

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

TYyr

Leu

Ile

Asp

Ala

Gly

Tyr

Asp

Asn

Pro

Tyr

Lys

Glu



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

MISC_FEATURE
(115)..(115)
Xaa can be any

MISC_FEATURE
(116)..(116)
Xaa can be any

MISC_FEATURE
(121)..(121)
Xaa can be any

MISC_FEATURE
(124)..(124)
Xaa can be any

MISC_FEATURE
(129)..(129)
Xaa can be any

MISC_FEATURE
(146)..(146)
Xaa can be any

MISC_FEATURE
(152)..(152)
Xaa can be any

MISC_FEATURE
(153)..(153)
Xaa can be any

MISC_FEATURE
(161)..(161)
Xaa can be any

MISC_FEATURE
(179)..(179)
Xaa can be any

MISC_FEATURE
(188)..(188)
Xaa can be any

MISC_FEATURE
(204)..(204)
Xaa can be any

MISC_FEATURE
(224)..(224)
Xaa can be any

MISC_FEATURE

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

eolf-seql

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino
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acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

TYyr

Ala

Lys

Ser

Asn

Gly

Gly

Leu

Pro

Pro

Gln

Tyr

val



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

(238)..(238)
Xaa can be any

MISC_FEATURE
(245)..(245)
Xaa can be any

MISC_FEATURE
(255)..(255)
Xaa can be any

MISC_FEATURE
(268)..(268)
Xaa can be any

MISC_FEATURE
(275)..(Q275)
Xaa can be any

MISC_FEATURE
(276) ..(276)
Xaa can be any

MISC_FEATURE
(286)..(286)
Xaa can be any

MISC_FEATURE
(293)..(293)
Xaa can be any

MISC_FEATURE
(309)..(309)
Xaa can be any

MISC_FEATURE
(310)..(310)
Xaa can be any

MISC_FEATURE
(326)..(326)
Xaa can be any

MISC_FEATURE
(327)..(327)
Xaa can be any

MISC_FEATURE
(357)..(357)
Xaa can be any

MISC_FEATURE
(381)..(381)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

eolf-seql

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino
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acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

Asp

Leu

Asp

His

Met

Gly

Leu

Phe

Gly

Lys

Pro

Arg

Glu

Ser



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

MISC_FEATURE
(393)..(393)
Xaa can be any

MISC_FEATURE
(406) . . (406)
Xaa can be any

MISC_FEATURE
(408)..(408)
Xaa can be any

MISC_FEATURE
(409)..(409)
Xaa can be any

MISC_FEATURE
(413)..(413)
Xaa can be any

MISC_FEATURE
(415)..(415)
Xaa can be any

MISC_FEATURE
(418)..(418)
Xaa can be any

MISC_FEATURE
(420)..(420)
Xaa can be any

MISC_FEATURE
(451)..(451)
Xaa can be any

MISC_FEATURE
(452)..(452)
Xaa can be any

MISC_FEATURE
(465)..(465)
Xaa can be any

MISC_FEATURE
(468)..(468)
Xaa can be any

MISC_FEATURE
(486)..(486)
Xaa can be any

MISC_FEATURE
(487)..(487)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

eolf-seql

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino
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acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

Thr

Asp

Met

Ser

Gly

val

Ala

Lys

val

Lys

Gly

sSer

Leu



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

Xaa can be any

MISC_FEATURE
(495)..(495)
Xaa can be any

MISC_FEATURE
(497)..(497)
Xaa can be any

MISC_FEATURE
(500)..(500)
Xaa can be any

MISC_FEATURE
(505)..(505)
Xaa can be any

MISC_FEATURE
(509)..(509)
Xaa can be any

MISC_FEATURE
(529)..(529)
Xaa can be any

MISC_FEATURE
(536)..(536)
Xaa can be any

MISC_FEATURE
(558)..(558)
Xaa can be any

misc_feature
(559)..(559)
Xaa can be any

MISC_FEATURE
(563)..(563)
Xaa can be any

MISC_FEATURE
(586)..(586)
Xaa can be any

MISC_FEATURE
(592)..(592)
Xaa can be any

MISC_FEATURE
(603)..(603)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

eolf-seql
occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino

occurring amino
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acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid

acid,

acid,

acid,

acid,

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

TYyr

Phe

Glu

Ser

Pro

Lys

Asn

Tyr

Pro

Gly

Thr

Glu

Asn



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(607)..(607)
Xaa can be any

MISC_FEATURE
(622)..(622)
Xaa can be any

MISC_FEATURE
(635)..(635)
Xaa can be any

MISC_FEATURE
(648)..(648)
Xaa can be any

MISC_FEATURE
(652)..(652)
Xaa can be any

MISC_FEATURE
(678)..(678)
Xaa can be any

MISC_FEATURE
(692)..(692)
Xaa can be any

MISC_FEATURE
(696)..(696)
Xaa can be any

MISC_FEATURE
(698)..(698)
Xaa can be any

25

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

%et Xaa Leu Ala ¥a1 Gly Ala Leu

Cys Leu

His Glu

Ile Pro

50

Xaa
65

Asp

Leu Asp

val
20

Ala Pro

Ala Thr

35

Lys

Ser Asp Gly

Cys Ile Arg

Ala Leu

85

Xaa

Asp

Cys

Pro

Ala

70

val

Lys Xaa

Gln Ser

40

Ser val

55

Xaa Ala

Xaa Xaa

eolf-seql

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

Xaa

Xaa
25

Arg

Phe Xaa

Ala Cys

Xaa Asn

Ala Tyr

90

Trp

Asp

Xaa

Glu

75

Leu

amino

amino

amino

amino

amino

amino

amino

amino

amino

Xaa Cys Ala
10

Cys

His

Lys

Ala

Ala
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acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

acid,

val Le

Ala val

30

Met Ly
45

Lys Al

Xaa Xaa

Pro Xaa

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

preferably

u Xaa Leu
15

Xaa Xaa

s Xaa val

a Ser Xaa

Thr
80

val

Asn Leu

95

val

Gln

Ser

Leu

Asp

val

Arg

Pro



eolf-seql

Lys Xaa val val Ala Glu Phe Xaa Gly Ser Xaa Xaa Asp Pro Gln Thr
100 105 110

Phe Tyr Xaa Xaa val Ala val val Xaa Lys Asp Xaa Gly Phe Gln Met
115 120 125

Xaa Gln Leu Arg Gly Lys Lys Ser Cys His Thr Gly Leu Gly Arg Ser
130 135 140

Ala Xaa Trp Asn Ile Pro Ile Xaa Xaa Leu Tyr Cys Asp Leu Pro Glu
145 150 155 160

Xaa Arg Lys Pro Leu Glu Lys Ala val Ala Asn Phe Phe Ser Gly Ser
165 170 175

Cys Ala Xaa Cys Ala Asp Gly Thr Asp Phe Pro Xaa Leu Cys Gln Leu

Cys Pro Gly Cys Gly Cys Ser Thr Leu Asn Gln Xaa Phe Gly Tyr Ser
195 200 205

Gly Ala Phe Lys Cys Leu Lys Asp Gly Ala Gly Asp val Ala Phe Xaa
210 215 220

Lys His Ser Thr Ile Phe Glu Asn Leu Ala Asnh Lys Ala Xaa Arg Asp
225 230 235 240

GIn Tyr Glu Leu Xaa Cys Leu Asp Asn Thr Arg Lys Pro val Xaa Glu
245 250 255

Tyr Lys Asp Cys His Leu Ala Gln val Pro Ser Xaa Thr val val Ala
260 265 270

Arg Ser Xaa Xaa Gly Lys Glu Asp Leu Ile Trp Glu Leu Xaa Ash Gln
275 280 285

Ala GIn Glu His Xaa Gly Lys Asp Lys Ser Lys Glu Phe GIn Leu Phe
290 295 300

Ser Ser Pro His Xaa Xaa Asp Leu Leu Phe Lys Asp Ser Ala His Gly
305 310 315 320

Phe Leu Lys val Pro Xaa Xaa Met Asp Ala Lys Met Tyr Leu Gly Tyr
325 330 335

Glu Tyr val Thr Ala Ile Arg Asn Leu Arg Glu Gly Thr Pro Glu

Cys
340 345 350

Ala Pro Thr Asp Xaa Cys Lys Pro val Lys Trp Cys Ala Leu Ser His
355 360 365
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eolf-seql

His Glu Arg Leu Lys Cys Asp Glu Trp Ser val Asn Xaa val Gly Lys
370 375 380

Ile Glu Cys val Ser Ala Glu Thr Xaa Glu Asp Cys Ile Ala Lys Ile
385 390 395 400

Met Asn Gly Glu Ala Xaa Ala Xaa Xaa Leu Asp Gly Xaa Phe Xaa Tyr
405 410 415

Ile Xaa Gly Xaa Cys Gly Leu val Pro val Leu Ala Glu Asn Tyr Asn
420 425 430

Lys Ser Asp Asn Cys Glu Asp Thr Pro Glu Ala Gly Tyr Phe Ala val
435 440 445

Ala val Xaa Xaa Lys Ser Ala Ser Asp Leu Thr Trp Asp Asn Leu Lys
450 455 460

Xaa Lys Lys Xaa Cys His Thr Ala val Gly Arg Thr Ala Gly Trp Asn
465 470 475 480

Ile Pro Met Gly Leu Xaa Xaa Asn Lys Ile Asn His Cys Arg Xaa Asp
485 490 495

Xaa Phe Phe Xaa Glu Gly Cys Ala Xaa Gly Ser Lys Xaa Asp Ser Ser
500 505 510

Leu Cys Lys Leu Cys Met Gly Ser Gly Leu Asn Leu Cys Glu Pro Asn
515 520 525

Xaa Lys Glu Gly Tyr Tyr Gly Xaa Thr Gly Ala Phe Arg Cys Leu val
530 535 540

Glu Lys Gly Asp val Ala Phe val Lys His GIn Thr val Xaa Xaa Asn
545 550 555 560

Thr Gly Xaa Lys Asn Pro Asp Pro Trp Ala Lys Asn Leu Asn Glu Lys
565 570 575

Asp Tyr Glu Leu Leu Cys Leu Asp Gly Xaa Arg Lys Pro val Glu Xaa
580 585 590

Tyr Ala Asn Cys His Leu Ala Arg Ala Pro Xaa His Ala val Xaa Thr
595 600 605

Arg Lys Asp Lys Glu Ala Cys val His Lys Ile Leu Arg Xaa Gln Gln
610 615 620

His Leu Phe Gly Ser Asn val Thr Asp Cys Xaa Gly Asn Phe Cys Leu
625 630 635 640
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eolf-seql

Phe Arg Ser Glu Thr Lys Asp Xaa Leu Phe Arg Xaa Asp Thr val Cys
645 650 655

Leu Ala Lys Leu His Asp Arg Asn Thr Tyr Glu Lys Tyr Leu Gly Glu
660 665 670

Glu Tyr val Lys Ala Xaa Gly Asn Leu Arg Lys Cys Ser Thr Ser Ser
675 680 685

Leu Leu Glu Xaa Cys Thr Phe Xaa Arg Xaa
690 695

<210> 26

<211> 80

<212> PRT

<213> Homo sapiens

<400> 26
Met Arg Leu Ala val Gly Ala Leu Leu val Cys Ala val Leu Gly Leu
1 5 10 15

Cys Leu Ala ¥81 Pro Asp Lys Thr gg] Arg Trp Cys Ala §81 Ser Glu

His Glu é}a Thr Lys Cys Gln igr Phe Arg Asp His %gt Lys Ser val

Ile Pro Ser Asp Gly Pro §§r val Ala Cys val ggs Lys Ala Ser Tyr

Leu Asp Cys Ile Arg Ala Ile Ala Ala Asn Glu Ala Asp Ala val Thr
65 70 75 80

<210> 27

<211> 114

<212> PRT

<213> Homo sapiens

<400> 27

§1u Thr Thr Glu ésp Cys Ile Ala Lys iée Met Asn Gly Glu ?}a Asp

Ala Met Ser Egu Asp Gly Gly Phe gg] Tyr Ile Ala Gly g%s Cys Gly

Leu val ;ro val Leu Ala Glu Agn Tyr Asn Lys Ser Asp Asn Cys Glu
5 4 45

Asp Egr Pro Glu Ala Gly Egr Phe Ala val Ala g81 val Lys Lys Ser
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Ala Ser Asp
65

Thr Ala val

Tyr Asn Lys

Cys

Ala

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

<400>

28
698
PRT
Homo

28

Met Arg Leu
1

Cys

His

Ile

Leu

65

Leu

Lys

Phe

Asn

Ala

145

Pro

Cys

Leu

Glu

Pro

50

Asp

Asp

Pro

Tyr

Gln

130

Gly

Arg

Ala

Ala

Ala

35

Ser

Cys

Ala

val

Tyr

115

Leu

Trp

Lys

Pro

Leu

Gly

Ile
100

Thr
Arg
85

Asn

sapiens

Ala

val

20

Thr

Asp

Ile

Gly

val

100

Ala

Arg

Asn

Pro

Cys

val

5

Pro

Lys

Gly

Arg

Leu

85

Ala

val

Gly

Ile

Leu

165

Ala

eolf-seql

Trp Asp Asn Leu Lys Gly Lys Lys Ser
70 75

Thr Ala Gly Trp Ssn Ile Pro Met Gly

His Cys Arg Phe Asp Glu Phe Phe
105

Gly

Asp

Cys

Pro

Ala

70

val

Glu

Ala

Lys

Pro

150

Glu

Asp

Ala

Lys

Gln

ser

55

Ile

Tyr

Phe

val

Lys

Gly

Leu

Thr

ser

40

val

Ala

Asp

Tyr

val

120

Ser

Gly

Ala

Thr

Leu

val

25

Phe

Ala

Ala

Ala

Lys

Cys

Leu

val

Asp

val

10

Arg

Arg

Cys

Asn

Tyr

90

ser

Lys

His

Leu

Ala

170

Phe

Cys

Trp

Asp

val

Glu

75

Leu

Lys

Asp

Thr

Tyr

155

Asn

Pro
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Ala

Cys

His

Ala

Glu

Ser

Cys

Phe

Gln

val

Ala

Met

45

Lys

Asp

Pro

Asp

Asp

Phe

Leu

ser
110

Leu

val

30

Lys

Ala

Ala

Asn

Pro

110

Phe

Gly

Leu

sSer

Cys

Cys
Leu

95

Glu

Gly

15

Ser

Ser

Ser

val

Asn

95

Gln

Gln

Arg

Pro

Gly

Gln

His

Leu

Gly

Leu

Glu

val

Tyr

Thr

80

Leu

Thr

Met

Ser

Glu

160

Ser

Leu



eolf-seql
180 185 190

Cys Pro Gly Cys Gly Cys Ser Thr Leu Asn Gln Tyr Phe Gly Tyr Ser
195 200 205

Gly Ala Phe Lys Cys Leu Lys Asp Gly Ala Gly Asp val Ala Phe val
210 215 220

Lys His Ser Thr ITe Phe Glu Asn Leu Ala Asnh Lys Ala Asp Arg Asp
225 230 235 240

GIn Tyr Glu Leu Leu Cys Leu Asp Asn Thr Arg Lys Pro val Asp Glu
245 250 255

Tyr Lys Asp Cys His Leu Ala Gln val Pro Ser His Thr val val Ala
260 265 270

Arg Ser Met Gly Gly Lys Glu Asp Leu Ile Trp Glu Leu Leu Ash Gln
275 280 285

Ala GIn Glu His Phe Gly Lys Asp Lys Ser Lys Glu Phe GIn Leu Phe
290 295 300

Ser Ser Pro His Gly Lys Asp Leu Leu Phe Lys Asp Ser Ala His Gly
305 310 315 320

Phe Leu Lys val Pro Pro Arg Met Asp Ala Lys Met Tyr Leu Gly Tyr
325 330 335

Glu Tyr val Thr Ala Ile Arg Asn Leu Arg Glu Gly Thr Cys Pro Glu
340 345 350

Ala Pro Thr Asp Glu Cys Lys Pro val Lys Trp Cys Ala Leu Ser His
355 360 365

His Glu Arg Leu Lys Cys Asp Glu Trp Ser val Asn Ser val Gly Lys
370 375 380

Ile Glu Cys val Ser Ala Glu Thr Thr Glu Asp Cys Ile Ala Lys Ile
385 390 395 400

Met Asn Gly Glu Ala Asp Ala Met Ser Leu Asp Gly Gly Phe val Tyr
405 410 415

Ile Ala Gly Lys Cys Gly Leu val Pro val Leu Ala Glu Asn Tyr Asn
420 425 430

Lys Ser Asp Asn Cys Glu Asp Thr Pro Glu Ala Gly Tyr Phe Ala val
435 440 445

Ala val val Lys Lys Ser Ala Ser Asp Leu Thr Trp Asp Asn Leu Lys
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eolf-seql
450 455 460

Gly Lys Lys Ser Cys His Thr Ala val Gly Arg Thr Ala Gly Trp Asn
465 470 475 480

Ile Pro Met Gly Leu Leu Tyr Asn Lys Ile Asn His Cys Arg Phe Asp
485 490 495

Glu Phe Phe Ser Glu Gly Cys Ala Pro Gly Ser Lys Lys Asp Ser Ser
500 505 510

Leu Cys Lys Leu Cys Met Gly Ser Gly Leu Asn Leu Cys Glu Pro Asn
515 520 525

Asn Lys Glu Gly Tyr Tyr Gly Tyr Thr Gly Ala Phe Arg Cys Leu val
530 535 540

Glu Lys Gly Asp val Ala Phe val Lys His GIn Thr val Pro Gln Asn
545 550 555 560

Thr Gly Gly Lys Asn Pro Asp Pro Trp Ala Lys Asn Leu Asn Glu Lys
565 570 575

Asp Tyr Glu Leu Leu Cys Leu Asp Gly Thr Arg Lys Pro val Glu Glu
580 585 590

Tyr Ala Asn Cys His Leu Ala Arg Ala Pro Asn His Ala val val Thr
595 600 605

Arg Lys Asp Lys Glu Ala Cys val His Lys Ile Leu Arg Gln Gln Gln
610 615 620

His Leu Phe Gly Ser Asn val Thr Asp Cys Ser Gly Asn Phe Cys Leu
625 630 635 640

Phe Arg Ser Glu Thr Lys Asp Leu Leu Phe Arg Asp Asp Thr val Cys
645 650 655

Leu Ala Lys Leu His Asp Arg Asn Thr Tyr Glu Lys Tyr Leu Gly Glu
660 665 670

Glu Tyr val Lys Ala val Gly Asn Leu Arg Lys Cys Ser Thr Ser Ser
675 680 685

Leu Leu Glu Ala Cys Thr Phe Arg Arg Pro
690 695
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