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<120>
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SEQUENCE LISTING

DIAGNOSTIC TOOL WITH IMPROVED SENSITIVITY/SPECIFICITY

<130> 4/2Q
<150>
<151> 2013
<160> 14

<170>

<210> 1

<211> 2300
<212> DNA
<213> Homo
<220>
<221>
<223>

misc

NP_O
<400> 1
ttattgtggt
cattgccagg
tctgattaat
agctgggggc
ctctcttcct
gagcttggga
cttcttgcaa
tgaatttata
agaatgaggg
agtgacagca
tttgcatccc
ggccagaggg
atccgaaatt
cggaatatta
caccaccgcc
ggcccggcaa
cacagtcgct
cgccagcectg
tagtctaccc
gggaacccaa
agtttcatta
gcctctctga
accaccgact
cccttteggce
agcagcaacg
ccccatgcecc

K29/12pP

-08-13

sapiens

_feature
CDNA sequence of the variant 1 of the HOXC4 gene (NM_014620.4,

55435.2)

ttgtccgttc
gaaacctgcc
aattattttt
agctggggag
tcccgaccct
gctgcagatg
ctctccttaa
taaagtatat
aagacgagaa
gcgctcgegg
gctgcctcta
ttggaaatta
tccteccatge
cggccggacc
tccgegecect
ttcgcgaggce
ctgcgagcecg
cagccagcca
atggatgaaa
gcgctcgagg
caaccgctac
gaggcagatc
ccccaacacc
agctaccccg
ggcagaggac
ccaccctecc

PCT/EP2013/066889

PatentIn version 3.5

cgagcgctecc
ctgggegcetce
cccccattta
ggtggggatg
ctggccccca
cctecegeccce
ttttgtttgg
gtgtgtgtgt
agagagtggg
gggctcaacc
cctgectggt
atgatcatga
gaagaatatt

agggaatcgg
agctaccctg

cacgggccgg
gcgcctctct
gcccccgacc
aaaattcacg
acagcctata
ctgacccgaa
aaaatctggt
aaagtcaggt
ggtacttctg
attaccaggt
ctcacacaca

gcagaacagt
ccttcattag
attttttttc
ggaggggaga
aggggcagga
tcctectetec
cttttggatg
gtggagctga
agagagagag
cccagacctc
ccagctggga
gctcgtattt
cgcaaaatag
gattccagca
agcgccagta
cccaggeggg
caggcgcctc
atcccteccag
ttagcacggt
cccggeagea
ggagaaggat
tccaaaaccg
cagcaccccc
aagaccactc
tataaaacat
aattgactct

cctccctgta
cagtattttt
ctcccaggtg
gacagaagtt
ggaatgcagg
caggctcttc
attataatta
gacaggctcg
gcagagaggg
cagaaatgac
ccctgecteg
gatggactct
ctacatccct
tcaccaccag
tagctgcacc
ccaccaccac
cgcctccecg
cgccgecagce
gaaccccaat
agtcctggaa
cgagatcgcc
tcgcatgaaa
ggccggeget
ccagagcgcc
aactcacacc
tatttataga

agagcctaac
tttaaattaa
gagttgccga
gagggcatct
agcaggagtt
ctcctgcececc
tttttatttt
gcagcggcac
agagagggag
gtcagaatca
ccggecgceat
aactacatcg
gaacacagtc
gagctgtacc
agtctccagg
cccgagaaat
tccccagecc
aagcaaccca
tataacggag
ttagagaaag
cactcgctgt
tggaagaagg
gcgcccagca
acgccgecgg
cctgccccca
atttaatata

COMBINATIONS OF MOLECULAR MARKERS IN PROSTATE CANCER PROVIDING A

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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tatatatata
gttccaaaca
ttaaggaccc
ttaaaaggcc
attgcaaggt
ggaaagaaat
cttaggcctt
ggagaacaaa
gggcgaagac
gaggagccaa
tctctcccca
aaacttgcaa

gtggatgtga

<210> 2

<211> 264
<212> PRT
<213> Homo
<220>
<221>
<223>

misc

<400> 2
Met Ile Met
1

tatatatata
gacaaaacag
ttttaagcat
attttggggg
gtgatggtct
tttaaagcca
ttgcattgaa
gctatgaagt
agcagacaaa
aagaaaatca
cccctategt
taaagaattt
attagtttta

sapiens

_feature
amino acid sequence of the variant 1
(NM_014620.4, NP_055435.2)

Ser
5

ser Tyr

taggttcttt
ataaacaaac
gtgatgttgt
gttatttatt
ggcttgggty
attctcatcc
aatgcaccag
tcttttgtat
gctaaatgca
aaatgaactt
ggttattgtg
tagtgtcgat

Leu Met

Asp

23

tctctcttcc
aagccccctg
cttagcatgg
ttttaagaaa
aatttcaggg
ttctcctect
gggaggttag
tattgttggg
tctggagagce
tcagttcaga
tttttggact
gtgaaatgcc

Ser Asn

10

Phe

Ser

His

Arg

65

His

Leu

Ala

Ala

Ser

145

Thr

TYyr

Leu

Met

Pro Pro

Glu
35
Glu

Pro

Gln
50
Gln Tyr

Gly Pro

Cys Glu

Pro Pro
115
ser Lys
130
Thr val

Ala Tyr

Asn Arg

Leu
195
Trp

cys

Lys
210

Cys
20

Tyr
Leu
Ser
Ala
Pro
100
Ala
Gln
Asn
Thr
Tyr
180

Ser

Lys

Glu

TYyr

TYyr

Cys

Gln

85

Ala

cys

Pro

Pro

Arg

165

Leu

Glu

Lys

Glu
Gly
Pro
Thr
70

Ala
Pro
Ser
Ile
Ash
150
Gln
Thr

Arg

Asp

Tyr
Arg
Pro
55

Ser
Gly
Leu
Gln
val
135
Tyr
Gln
Arg

Gln

His
215

Ser
Thr
40

Pro
Leu
His
Ser
Pro
120
Tyr
Asn
val
Arg
Ile

200
Arg

Gln
25

Arg
Pro
Gln
His
Gly
105
Ala
Pro
Gly
Leu
Arg
185

Lys

Leu

Asn
Glu
Pro
Gly
His
90

Ala
Pro
Trp
Gly
Glu
170
Arg

Ile

Pro

Ser

Ser

Arg

Pro

75

Pro

Ser

Asp

Met

Glu

155

Leu

Ile

Trp

Asn

tctcaccttg
ccctectctce
tacctgctgg
aaaagctgca
gaaatgagga
cctecttecc
tgagggggaa

9g9gg9gtgtg
ctctcagagc

gaggcagtct
gaatttactt
ccgtgatcaa

of the HOXC

Tyr Ile Asp

Ile Pro
30
Gln

Tyr

Phe
45
Ser

Gly

Pro
60
Gly

TYyr

Asn Ser

Glu Lys Sser

Ala Pro
110

Ser

Ser
His Pro
125
Lys Lys Ile
140
Pro

Lys Arg

Glu Lys Glu
Ala
190

Asn

Glu Ile

Gln
205
Lys

Phe

Thr val

220

tcccttgtea
cctcccactg
gtgttttttt
aaaattatat
aaagaaaaaa
cccctctttce
gtcattttaa
ggaggagagg
tgttcagttt
ataggtagaa
gattattgta
taataaacca

4 gene

Pro
15

Lys

Glu

His

Pro

Arg

Gln

95

Ser

Ser

His

Ser

Phe

175

His

Arg

Arg

His
His
Glu
Gly
80

Ser

Pro

val
Arg
160
His
Ser

Arg

Ser

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2300
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24

Ala Pro Pro Ala Gly Ala Ala Pro Ser Thr Leu Ser Ala Ala Thr Pro
230
Gly Thr Ser Glu Asp His Ser Gln Ser Ala Thr Pro Pro Glu GIn Gln

225

245

Arg Ala Glu Asp Ile Thr Arg Leu

<210> 3

<211> 1689
<212> DNA
<213> Homo
<220>
<221>
<223>

misc

NP_7
<400> 3
agaaaaacga
gtatttgatg
aaatagctac
ccagcatcac
ccagtatagc
ggcgggccac
cgcctccgec
ctccagcgcec
cacggtgaac
gcagcaagtc
aaggatcgag
aaaccgtcgc
accccecggec
ccactcccag
aaacataact
gactcttatt
tcttectctce
cccctgeect
gcatggtacc
aagaaaaaaa
tcaggggaaa
cctectectce
ggttagtgag
gttggggagg
gagagcctct
ttcagagagg
tggactgaat
aatgccccgt
aaaaaaaaa

<210> 4
<211> 264
<212> PRT
<213> Homo
<220>

260

sapiens

_feature
CDNA sequence of the variant 2 of the HOXC4 gene (NM_153633.2,

05897.1)

caaagcgaga
gactctaact
atccctgaac
caccaggagc
tgcaccagtc
caccaccccg
tcccegtecc
gccagcaagc
cccaattata
ctggaattag
atcgcccact
atgaaatgga
ggcgctgcegce
agcgccacgc
cacacccctg
tatagaattt
accttgtccc
cctctecectce
tgctgggtgt
gctgcaaaaa
tgaggaaaag
cttccccccc
ggggaagtca
ggtgtgggag
cagagctgtt
cagtctatag
ttacttgatt
gatcaataat

sapiens

aaaattattt
acatcgatcc
acagtccgga
tgtacccacc
tccaggggcec
agaaatcaca
cagccccgec
aacccatagt
acggagggga
agaaagagtt
cgctgtgect
agaaggacca
ccagcaccct
cgccggagcea
ccceccacccc
aatatatata
ttgtcagttc
ccactgttaa
ttttttttaa
ttatatattg
aaaaaaggaa
tctttcctta
ttttaaggag
gagagggggc
cagtttgagg
gtagaatctc
attgtaaaac
aaaccagtgg

235

250

tccactccag
gaaatttcct
atattacggc
accgcctcecg
cggcaattcg
gtcgctctgce
agcctgcagc
ctacccatgg
acccaagcgc
tcattacaac
ctctgagagg
ccgactcccc
ttcggcagcet
gcaacgggca
atgcccccac
tatatatata
caaacagaca
ggaccctttt
aaggccattt
caaggtgtga
agaaatttta
ggccttttgce
aacaaagcta
gaagacagca
agccaaaaga
tccccacccc
ttgcaataaa
atgtgaatta

aaattaatga
ccatgcgaag
cggaccaggg
cgccctaget
cgaggccacg
gagccggcegce
cagccagccc
atgaaaaaaa
tcgaggacag
cgctacctga
cagatcaaaa
aacaccaaag
accccgggta
gaggacatta
cctccectca
tatatatagg
aaacagataa
aagcatgtga
tggggggtta
tggtctggct
aagccaattc
attgaaaatg
tgaagttctt
gacaaagcta
aaatcaaaat
tatcgtggtt
gaattttagt
gttttaaaaa

240

255

tcatgagctc
aatattcgca
aatcgggatt
accctgagceg
ggccggecca
ctctctcagg
ccgaccatcc
ttcacgttag
cctatacccg
cccgaaggag
tctggttcca
tcaggtcagc
cttctgaaga
ccaggttata
cacacaaatt
ttcttttctce
acaaacaagc
tgttgtctta
tttatttttt
tgggtgaatt
tcatccttct
caccagggga
ttgtattatt
aatgcatctg
gaactttcag
attgtgtttt
gtcgatgtga
aaaaaaaaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1689
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<223>

<400>

misc_feature
amino acid sequence of the variant 2
(NM_153633.2, NP_705897.1)

4

Met Ile Met Ser

1
Phe Pro

Ser Pro

His GlIn
50

Arg Gln

65

His Gly

Leu Cys

Ala Pro

Ala ser
130

ser Thr

145

Thr Ala

Tyr Asn

Leu Cys

Met Lys
210

Ala Pro

225

Gly Thr

Arg Ala

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

Pro

Glu

35

Glu

Tyr

Pro

Glu

Pro

115

Lys

val

TYyr

Arg

Leu

195

Trp

Pro

Ser

Glu

5

1681

DNA
Homo

Cys
20

Tyr
Leu
Ser
Ala
Pro
100
Ala
Gln
Asn
Thr
Tyr
180
Ser
Lys
Ala

Glu

Asp
260

Ser Tyr Leu Met Asp Ser

5
Glu Glu

Tyr Gly

Tyr Pro

Cys Thr
70

Gln Ala

85

Ala Pro

Cys Ser

Pro Ile

Pro Asn
150

Arg Gln

165

Leu Thr

Glu Arg

Lys Asp

Gly Ala
230

Asp His

245

Ile Thr

sapiens

misc_feature

CDNA sequence of the variant 1 of the HOXC6 gene (NM_004503.3,

NP_004494.1)

5

Tyr
Arg
Pro
55

Ser
Gly
Leu
Gln
val
135
Tyr
Gln
Arg
Gln
His
215
Ala

Ser

Arg

Ser
Thr
40

Pro
Leu
His
Ser
Pro
120
Tyr
Asn
val
Arg
Ile
200
Arg
Pro

Gln

Leu

Gln
25

Arg
Pro
Gln
His
Gly
105
Ala
Pro
Gly
Leu
Arg
185
Lys
Leu

Ser

Ser

10
Asn

Glu
Pro
Gly
His
90

Ala
Pro
Trp
Gly
Glu
170
Arg
Ile
Pro

Thr

Ala
250

25

Asn

Ser

Ser

Arg

Pro

75

Pro

Ser

Asp

Met

Glu

155

Leu

Ile

Trp

Asn

Leu

235
Thr

of the HOXC4 gene

Tyr
Tyr
Gly
Pro
60

Gly
Glu
Ala
His
Lys
140
Pro
Glu
Glu
Phe
Thr
220

Ser

Pro

Ile

Ile

Phe

45

Ser

Asn

Lys

Ser

Pro

125

Lys

Lys

Lys

Ile

Gln

205

Lys

Ala

Pro

Asp Pro Lys

Pro
30

Gln
Tyr
Ser
Ser
Pro
110
Ser
Ile
Arg
Glu
Ala
190
Asn
val

Ala

Glu

15
Glu

His

Pro

Arg

Gln

95

Ser

Ser

His

Ser

Phe

175

His

Arg

Arg

Thr

Gln
255

His
His
Glu
Gly
80

Ser

Pro

val
Arg
160
His
Ser
Arg
Ser
Pro

240
Gln

ttttgtctgt cctggattgg agccgtccct ataaccatct agttccgagt acaaactgga 60
gacagaaata aatattaaag aaatcataga ccgaccaggt aaaggcaaag ggatgaattc 120
ctacttcact aacccttcct tatcctgcca cctcgeccggg ggccaggacg tcctccccaa 180
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cgtcgecectce
cgttgcccag
cagttccagc
gctctcaaac
ttttagttct
cccctggatg
cggccgcecag
tcgctaccta
acagatcaaa
atccactctc
aaagcgggaa
cctctctecc
atcactggca
acctgaaagt
cctectectce
caggccttgg
ttggctcccc
gggcctgcetg
ggaggcccaa
ctgcctagcec
tgggggtcat
atttgtggtc
aaaaaggaaa
ttagccagta
atccaacctc
a

<210> 6
<211> 235
<212> PRT
<213> Homo
<220>
<221>
<223>

misc

aattccaccg
aaccggatct
cgggggccgt
tgcagacaaa
gagcagggca
cagcgaatga
atctactcgce
acgcggegec
atctggttcc
tcggggggcy
gagacagaag
tttctcecctce
caattgatgt
cagctctgga
gctcccttge
gggctcggac
cactccttecg
gggcctctge
ggagggcgceg
cctectgeccc
tatggcattt
tctgtattta
aaaaagaggg
ggagaaaata
tgggtccgtt

sapiens

_feature

cctatgatcc
actcgactcc
atgactatgg
acaccttagg
ggactgcgcc
attcgcacag
ggtaccagac
ggcgcatcga
agaaccgccg
gcggaggggc
aggagaagca
gctccccacc
gttttgattc
cccecteect
tagctcgttc
cctgaactca
acgcccccac
tccagggect
ccttggcecc
agcaaatgcc
tacaaactgt
tatttatgtt
aaaattacaa
aataaataaa
ctcgaatatt

26

agtgaggcat
cttttattcg
atctaattcc
acataacaca
ccaggaccag
tggggtcggc
cctggaactg
gatcgccaac
gatgaagtgg
caccgccgac
gaaagagtga
aactctcccc
cctaaaacaa
caccgcacaa
tcggcettgtc
gactctacag
cccegececc
cagggcccgg
acaccaaccc
cagcccaggc
gaccgtttct
tagcaccgtc
aaagagagaa
taaatccctt
taataaaact

amino acid sequence of the variant 1

(NM_004503.3, NP_004494.1)

<400> 6
Met Asn Ser
1
Gly

Gln Asp

Pro val Arg

35

Ile Tyr Ser
50

ser ser
65

Lys

Arg

Asp Met

GIn Thr ser

Pro GIn Asp

Tyr Phe Thr

5
val Leu
20
His Phe

Thr Pro

Gly Pro

Leu Ser
85
Ile Ala
100

Gln Lys

Pro

Ser

Phe

Tyr

70

Asn

Gln

Ala

Asn Pro

Asn val

Thr Tyr
40
Tyr Ser
55
Asp Tyr

Cys Arg

Asp Phe

Ser Ile

Leu
10
Leu

Ser Ser

Ala
25
Gly

Asn

Ala Ala

Pro GIn Glu

Gly Ash
75
Thr

Ser

Gln Asn

90

Ser Ser Glu

105
Gln

Ile Tyr

ttctcgacct
ccacaggaga
ttttaccagg
cagacctcaa
aaagccagta
tacggagcgg
gagaaggaat
gcgctttgec
aaaaaagaat
agcctgggcg
ccaggactgt
taatcacaca
aattagggag
ctctctttca
tacaggccct
attgccctcc
cgtgcagaga
cctggcagcec
ccagggcctc
aaattgtatt
gtgtgaagat
agtgttccta
aaaaagtgaa
cgtgttaccc
gatattattt

of the HOXC

Cys His Leu
Ala
30

Gln

Ser Thr

Ala
45
val

val

Ash val

60

Ser Phe Tyr

Leu Gly His

Gln Gly Arg

110

Pro Trp Met

atggagcggc
atgtcgtgtt
agaaagacat
tcgctcagga
tccagattta
accggaggcg
ttcacttcaa
tgaccgagcg
ctaatctcac
gaaaagagga
ccctgecacc
ctctgtattt
tcaaacgtgg
ccacgcgect
tttcccegtce
aagtgaggac
gccggcetect
ggggagggcc
cccgeagtec
taaagaatcc
ttttagctgt
tccaatttca
tgacgtttgt
tcctgtataa
ttaaaacttt

6 gene

Ala
15
Tyr

Gly
Asp
Asn Arg
Phe Ser
Glu

80
Thr

Gln

Asn
95
Thr Ala

Gln Arg

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1681
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115

Met Asn Ser

130
Arg Gln ITe
145
His

Phe Asn

Ala Leu Cys

Arg Met Lys
195
Gly Gly Gly
210
Glu

Arg Glu

225

<210> 7

<211> 2072
<212> DNA
<213> Homo
<220>
<221>
<223>

misc

NP_7
<400> 7
ttattgtggt
cattgccagg
tctgattaat
agctgggggc
ctctcttcct
gagcttggga
cttcttgcaa
tgaatttata
agaatgaggg
agtgacagca
cagtgaggca
ccttttattc
gatctaattc
gacataacac
cccaggacca
gtggggtcgg
ccctggaact
agatcgccaa
ggatgaagtg
ccaccgccga
agaaagagtg
caactctccc
ccctaaaaca
tcaccgcaca
ctcggcttgt
agactctaca

His Ser

Tyr Ser

Gly

Arg

120
val Gly
135

Tyr GlIn

150

Arg Tyr
165
Leu Thr
180
Trp Lys

Gly Ala

Thr Glu

Leu

Glu

Lys

Thr

Glu

Thr Arg

Arg Gln

Glu ser
200
Ala Asp
215

Glu Lys

230

sapiens

_feature

10160.1)

ttgtccgttc
gaaacctgcc
aattattttt
agctggggag
tcccgaccct
gctgcagatg
ctctccttaa
taaagtatat
aagacgagaa
gcgctcggac
tttctcgacc
gccacaggag
cttttaccag
acagacctca
gaaagccagt
ctacggagcg
ggagaaggaa
cgcgetttgce
gaaaaaagaa
cagcctgggc
accaggactg
ctaatcacac
aaattaggga
actctctttc
ctacaggccc
gattgccctc

cgagcgctecc
ctgggegcetce
cccccattta
ggtggggatg
ctggccccca
cctecegeccce
ttttgtttgg
gtgtgtgtgt
agagagtggg
gtcctcccca
tatggagcgg
aatgtcgtgt
gagaaagaca
atcgctcagg
atccagattt
gaccggaggc
tttcacttca
ctgaccgagc
tctaatctca
ggaaaagagg
tccctgecac
actctgtatt
gtcaaacgtg
accacgcgec
ttttccccgt
caagtgagga

Tyr

Thr

Arg

Ile

185

Asn

Ser

Gln

27

Gly Ala

Glu
155
Arg

Leu

Arg
170
Lys Ile

Leu Thr

Leu Gly

Glu
235

Lys

gcagaacagt
ccttcattag
attttttttc
ggaggggaga
aggggcagga
tcctectetec
cttttggatg
gtggagctga
agagagagag
acgtcgeccect
ccgttgecca
tcagttccag
tgctctcaaa
attttagttc
acccctggat
gcggecgeca
atcgctacct
gacagatcaa
catccactct
aaaagcggga
ccctetectec
tatcactggc
gacctgaaag
tcctectect
ccaggeccttg
cttggctccc

125
Asp Arg
140

Leu

Arg

Glu Lys

ITe Glu
Gln
190
Leu

Trp Phe

Thr
205
Lys

ser
Gly Glu
220

cctcecctgta
cagtattttt
ctcccaggtg
gacagaagtt
ggaatgcagg
caggctcttc
attataatta
gacaggctcg
gcagagaggg
caattccacc
gaaccggatc
€cgggggcecg
ctgcagacaa
tgagcagggc
gcagcgaatg
gatctactcg
aacgcggcgc
aatctggttc
ctcggggggce
agagacagaa
ctttctccct
acaattgatg
tcagctctgg
cgctceccttg

ggggctcgga
ccactccttc

Arg Gly

Phe
160
Asn

Glu

Ala
175
Asnh Arg

ser Gly

Glu Lys

CDNA sequence of the variant 2 of the HOXC6 gene (NM_153693.3,

agagcctaac
tttaaattaa
gagttgccga
gagggcatct
agcaggagtt
ctcectgeccc
tttttatttt
gcagcggcac
agagagggag
gcctatgatce
tactcgactc
tatgactatg
aacaccttag
aggactgcgc
aattcgcaca
cggtaccaga
cggcgcatcg
cagaaccgcc
ggcggagggag
gaggagaagc
cgctccccac
tgttttgatt
accccctecc
ctagctcgtt
ccctgaactc
gacgccccca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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28

ggggcctcty
aggagggcgc
CCCtCthCC
ttatggcatt
ctctgtattt
aaaaaagagg
aggagaaaat
ctgggtccgt

His Asn Thr

Ala
30
Arg

Arg Thr
Gln
45
Arg

Met

Arg Gly

60
Lys

Glu Phe

ITe Ala Asn

Gln Asn Arg

110

Leu Ser Gly
125

Glu Glu

140

Lys

ctccagggcec
gccttggecc
cagcaaatgc
ttacaaactg
atatttatgt
gaaaattaca
aaataaataa
tctcgaatat

gene

Gln
15
Pro

Met

Arg

Phe

80
Leu

His

Ala
95

Arg Met

Gly Gly

Arg

ccececegeccce ccgtgcagag agecggetce tgggectget

tcagggcccg gcctggcage cggggagggce cggaggccca

cacaccaacc cccagggcct ccccgcagtc cctgectagce

ccagcccagg caaattgtat ttaaagaatc ctgggggtca

tgaccgtttc tgtgtgaaga tttttagctg tatttgtggt

ttagcaccgt cagtgttcct atccaatttc aaaaaaggaa

aaaagagaga aaaaaagtga atgacgtttg tttagccagt

ataaatccct tcgtgttacc ctcctgtata aatccaacct

ttaataaaac tgatattatt tttaaaactt ta

<210> 8

<211> 153

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<223> mino acid sequence of the variant 2 of the HOXC6
(NM_153693.3, NP_710160.1)

<400> 8

Met Leu Ser Asnh Cys Arg Gln Asn Thr Leu Gly

1 5 10

Ser Ile Ala Gln Asp Phe Ser Ser Glu GIln Gly

20 25

Asp GIn Lys Ala Ser Ile Gln Ile Tyr Pro Trp
35 40

Ser His Ser Gly val Gly Tyr Gly Ala Asp Arg

50 55

ITe Tyr Ser Arg Tyr Gln Thr Leu Glu Leu Glu

65 70 75

Asn Arg Tyr Leu Thr Arg Arg Arg Arg Ile Glu

85 20
Cys Leu Thr Glu Arg GIn ITe Lys Ile Trp Phe
100 105

Lys Trp Lys Lys Glu Ser Asn Leu Thr Ser Thr
115 120

Gly Gly Ala Thr Ala Asp Ser Leu Gly Gly Lys

130 135

Glu Thr Glu Glu Glu Lys GIn Lys Glu

145 150

<210> 9

<211> 2403

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> CcDNA sequence of transcript variant one of the DLX1 gene
(NM_178120, NP_835221)

<400> 9

aagctttgaa ccgagtttgg ggagctcagc agcatcatgc ttagactttt caaagagaca
aactccattt tcttatgaat ggaaagtgaa aacccctgtt ccgcttaaat tgggttcctt

1620
1680
1740
1800
1860
1920
1980
2040
2072

60
120
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cctgtcctga
cagaccccgc
tcgggcaagg
atgtcccacg
ggcgcctaca
gtcagcagcc
agcctcgecc
gaaggcggtg
tattccagtt
ctgccggaga
tggttccaaa
gagggtagtg
ggctggaacc
cccagctaca
atgtgaggtt
ggtccatcca
gacgccctcc
gctctagcect
agccactgcc
accttcagct
aaaagctctt
aagtccaggt
gtctgagcgg
accatctgtg
gagaaatgga
gcactgttca
ggtgattttt
aatgatttgc
acgataaatg
acaagaagga
agtagagaga
aaatcagctt
gaacgcacaa
tgttattatt
gtgtggctgt
ttggaaaatg
tttatattga
ttataaagtt
aaa

<210> 10

<211> 255
<212> PRT
<213>
<220>
<221>
<223>

gaaacataga
gagaagagat
cggtgtttat
ggcactactc
gctcagcctc
acgcatccag
agagccgcect
aagtgcgctt
tgcagttgca
gggcggagct
acaagcgatc
cgttggccaa
ctaactcttc
catcgtggta
gcccgecegt
tcccgteegg
atctcctcgg
gaaccctggc
acctgagaca
ttgtgggact
ttctgtcctg
cctcatcegt
cccgggtect
tagctggtgt
cttcgcctga
aacgcactgt
aatttataca
attttttaca
aagccaacat
aaatgctgat
aaacaggcga
tacaacaatc
tctccagtgce
gttgttctgt
aaaaccccat
tgatcaattg
gaatgttaac
tctttgagac

Homo sapiens

misc_feature
amino acid sequence of transcript variant one of the DLX1 gene

gacccccaaa
gaccatgacc
ggagtttggg
catgcactgt
gtccttctec
cccctacatc
ggaggaccca
caatggcaag
ggctttgaac
cgcggectct
caagttcaag
cggtcgggcec
atccgggaag
cccttcageg
ctccttcttg
aaaagaagga
agccccgcga
ctgggccgag
gcccaagcag
atcaggaaaa
tcagtctect
ccgetgtect
gccgggctga
gggaatctgg
ggctgtttgce
ttactttaag
gtaacttttg
tgtccgacat
gattttctca
ttcctccttg
gaacaagcac
cctagaggcet
aggatctaat
aaacatgttg
gctttgtgaa
aaatcaactg
ttattgcttt
agtaaaatta

(NM_178120, NP_835221)

<400> 10

29

agggaagcag
accatgccag
ccgcccaacc
ttacactcgg
cgaccgctgg
agttcggtgc
ggggcggact
ggaaaaaaga
cggaggttcc
ttgggactca
aagctgatga
ctgtctgctg
ggctcaggag
caccaagaag
tctccecggce
cccagaggga
ggtccggcecc
cagtggcagc
caagataaac
aacaaaacaa
gtctcctttt
cattctgcgg
ccatctccgg

gggcattgga
caattcaggg

cgcacgggga
tacttctctg
tatttaataa
tttcgggagg
ggtagaaaga
tctaattcca
cgaccacaga
gactgtacat
cacaagctta
atgagaatct
tgttttgtgt
gtatcttggg
tgatttcttg

aggagagaaa
aaagtctcaa
agcaaatgtc
cgggccattc
gctaccccta
agtcctaccc
cggagaagag
tccgtaaacc
agcaaactca
cacagactca
agcagggtgg
gctccccacc
gaaacgcggg
ctatgcagca
ccaggtccct
agaaggaaca
agcaacttcc
agagagtggc
ccgcteccacc
aaacaaaatg
gctctgtcetg
cctcagcaaa
atcctgggac
gggagggggt
ttctgctggg
gaaacgaata
gtatggagag
ataattttta
aactctgttg
gggagcgagg
gtgggcttta
ataatgccag
attattgtta
gcctttttge
tgacattttt
tctctatgtc
aaaaaaactt
aaaaaaaaaa

gtcccacacc
cagccccgtg
tccttetecc
gcagcccgac
cgtcaactcg
gggcagcgec
cacggtggtg
caggacgatt
gtacctagct
ggtcaagatc
ggcggcetctg
cgtgccgecc
ctcctatatc
accccaactt
cccgecteca
gtggaggcgg
cggcatccgce
ctcggaggga
cgacccgcecg
tagaaaaagc
tgcgctggta
aagccacaag
actctgectg
tttatttatt
cgcaaggaac
aggaggacgt
tttggagccg
aaagaaaaga
cttcgectgg
gcaaatgggg
aaataagaca
tcaccaccct
ttattattat
gttctgttgt
cttgtgaaat
aaagtttagt
tgtaaataag
aaaaaaaaaa

Met Thr Met Thr Thr Met Pro Glu Ser Leu Asn Ser Pro val Ser Gly

1

5

10

15

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2403
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Lys Ala val
Met
35

Ser

Ser Pro

His
50
Pro

Gly

Arg Leu

65

ser Pro Tyr

Ala Gln Ser

val val Glu

115

Arg Lys Pro
130

Arg Arg Phe

145

Leu

Ala Ala

Gln Asn Lys
Glu
195

Pro

Ala Leu

Pro
210
Ser

Ser

Gly
225
Tyr

Gly

Pro Ser

<210> 11

<211> 2203
<212> DNA
<213> Homo
<220>
<221>
<223>

misc

Phe
20
Ser

Met

His

GIn Pro

Gly Tyr

Ile ser
85

Arg Leu
100
Gly Gly

Arg Thr

GIn Gln

Glu
Gly
Asp
Pro
70

Ser
Glu
Glu

Ile

Thr

Phe Gly

His Tyr
40
Gly Ala
55
Tyr val

val Gln

Asp Pro

val Arg
120
Tyr Ser
135

Gln Tyr

150

Leu
165
Ser

Ser

Arg
180
Gly ser

val Pro

Gly Asn

Gly

Lys

Ala

Pro

Ala

Leu Thr

Phe Lys
Ala
200
Trp

Leu

Gly
215

Gly ser

230

His
245

Ala

sapiens

_feature
CDNA sequence of transcript variant two of the DLX1 gene

Gln

Glu Ala

Pro
25

Ser
Tyr
Ash
Ser
Gly
105
Phe
Ser
Leu
Gln
Lys
185
Ash
Ash

Tyr

Met

30

Pro Asn

Met His

Ser Ser

val
75
Pro

Ser

TYyr
90
Ala Asp

Asn Gly

Leu Gln

Ala Leu
155
Thr GlIn
170
Leu Met

Gly Arg

Pro Asn

ITle Pro
235
GIn Gln

250

(NM_001038493.1, NP_001033582.1)

<400> 11
aagctttgaa
aactccattt
cctgtcctga
cagaccccgce
tcgggcaagg
atgtcccacg
ggcgcctaca
gtcagcagcc
agcctcgecc
caagttcaag

cggtcgggcec

ccgagtttgg
tcttatgaat
gaaacataga
gagaagagat
cggtgtttat
ggcactactc
gctcagcctc
acgcatccag
agagccgcect
aagctgatga
ctgtctgctg

ggagctcagc
ggaaagtgaa
gacccccaaa
gaccatgacc
ggagtttggg
catgcactgt
gtccttctec
cccctacatc
ggaggaccca
agcagggtgg
gctccccacc

agcatcatgc
aacccctgtt
agggaagcag
accatgccag
ccgcccaacc
ttacactcgg
cgaccgctgg
agttcggtgc
ggtcaagatc

ggcggctctg
cgtgcecgcecc

GIn GIn Met
30
Leu His
45

Ser

Cys

Ala
60
Ser

Ser

Ser His

Gly ser Ala

Ser Glu Lys
110
Gly Lys
125

Gln

Lys
Leu Ala
140
Pro

Glu Arg

val Lys

Gln Gly
190
Ser

Lys
Ala Leu
205
Ser Ser Ser
220
Ser

Tyr Thr

Pro Gln Leu

ttagactttt
ccgcttaaat
aggagagaaa
aaagtctcaa
agcaaatgtc
cgggccattc
gctaccccta
agtcctaccc
tggttccaaa
gagggtagtg
ggctggaacc

Ser Pro

Ser Ala

Phe ser

Ala ser
80
ser Leu
95
ser Thr

Lys Ile

Leu Ash
Glu
160
Phe

Ala

Trp
175
Gly Ala

Ala Gly

Gly Lys

ser Trp
240
Met
255

caaagagaca
tgggttcctt
gtcccacacc
cagccccgtg
tccttectecc
gcagcccgac
cgtcaactcg
gggcagcgcec
acaagcgatc
cgttggccaa
ctaactcttc

60
120
180
240
300
360
420
480
540
600
660
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atccgggaag
cccttcageg
ctccttcttg
aaaagaagga
agccccgcga
ctgggccgag
gcccaagcag
atcaggaaaa
tcagtctect
ccgetgtect
gccgggctga
gggaatctgg
ggctgtttgce
ttactttaag
gtaacttttg
tgtccgacat
gattttctca
ttcctccttg
gaacaagcac
cctagaggcet
aggatctaat
aaacatgttg
gctttgtgaa
aaatcaactg
ttattgcttt
agtaaaatta

<210>
<211>
<212>
<213>
<220>
<221>
<223>

12
129
PRT
Homo

misc

<400> 12

ggctcaggag
caccaagaag

tctccecggce
cccagaggga
ggtccggcecc
cagtggcagc
caagataaac
aacaaaacaa
gtctcctttt
cattctgcgg
ccatctccgg

gggcattgga
caattcaggg

cgcacgggga
tacttctctg
tatttaataa
tttcgggagg
ggtagaaaga
tctaattcca
cgaccacaga
gactgtacat
cacaagctta
atgagaatct
tgttttgtgt
gtatcttggg
tgatttcttg

sapiens

_feature
amino acid sequence of transcript variant two of
(NM_001038493.1,

gaaacgcggg
ctatgcagca

ccaggtccct
agaaggaaca
agcaacttcc
agagagtggc
ccgcteccacc
aaacaaaatg
gctctgtctg
cctcagcaaa
atcctgggac
gggagggggt
ttctgctggg
gaaacgaata
gtatggagag
ataattttta
aactctgttg
gggagcgagg
gtgggcttta
ataatgccag
attattgtta
gcctttttge
tgacattttt
tctctatgtc
aaaaaaactt
aaaaaaaaaa

31

ctcctatatc
accccaactt
cccgecteca
gtggaggcgg
cggcatccgce
ctcggaggga
cgacccgcecg
tagaaaaagc
tgcgctggta
aagccacaag
actctgecctg
tttatttatt
cgcaaggaac
aggaggacgt
tttggagccg
aaagaaaaga
cttcgectgg
gcaaatgggg
aaataagaca
tcaccaccct
ttattattat
gttctgttgt
cttgtgaaat
aaagtttagt
tgtaaataag
aaaaaaaaaa

NP_001033582.1)

cccagctaca
atgtgaggtt
ggtccatcca
gacgccctcc
gctctagect
agccactgcc
accttcagct
aaaagctctt
aagtccaggt
gtctgagcgg
accatctgtg
gagaaatgga
gcactgttca
ggtgattttt
aatgatttgc
acgataaatg
acaagaagga
agtagagaga
aaatcagctt
gaacgcacaa
tgttattatt
gtgtggctgt
ttggaaaatg
tttatattga
ttataaagtt
aaa

catcgtggta
gcccgecegt
tcccgteegg
atctcctcgg
gaaccctggc
acctgagaca
ttgtgggact
ttctgtcctg
cctcatcegt
cccgggtect
tagctggtgt
cttcgcctga
aacgcactgt
aatttataca
attttttaca
aagccaacat
aaatgctgat
aaacaggcga
tacaacaatc
tctccagtgce
gttgttctgt
aaaaccccat
tgatcaattg
gaatgttaac
tctttgagac

the

DLX1 gene

Met Thr
1
Lys Ala

Ser Pro

His
50
Pro

Gly

Arg
65
Ser Pro

Ala Gln

Ala Ile

Thr Met Pro Glu Ser Leu val
5 10

Met Glu Phe Gly

Met Thr Ash Ser Pro

Phe GIn Gln
20

Ser

val Met
30

His

Pro
25
Ser

Pro Asn

Met His His Met His

35
Ser

Leu
45
Ser

Gly Tyr
40

Ala

Cys

Ala
60
Ser

Gln Pro Gly
55

TYyr

Asp Tyr Ser Ser ser

val His
75
Pro

Leu Gly Pro val

70
Ser

TYyr Asn Ser Ser

Ile ser val GIn Ser Gly ser Ala

85
Leu

Tyr Tyr

90

Glu Pro Gln Leu val Pro

110
Gly

Ser Gly
105

Glu

Arg
100
val

Asp Asp

Gln Gln Glu Ala Asp Ala Gly Trp Gly

Ser
15

Ser
Ser
Phe
Ala
Ser
95

Lys

Ser

Gly
Pro
Ala
Ser
Ser
80

Leu

Gln

Gly

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2203
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115
Gly

<210> 13

<211> 4510
<212> DNA
<213> Homo
<220>
<221>
<223>
<400> 13

gctgaggcca
gcggcagggc
atccgcggtc
atgtcaagaa
aaaaatgaaa
caccctaatt

misc

tgtgagcaaa
aatggcatca
aactcagtgt
cctggaaata
ttgtccataa
tgccatcgcet
tgctccacag
cagccaaatt
aacaataaga
ataatgtttt
gttaccgaat
gaatacatga
gactatattc
aacagagcaa
gattatggaa
gacttgtttc
aattggagca
ataaagattg
ccaaattcag
agtggacaag
atgacaactg
ttgaatgtag
ttttgtcaac
tactgtgatc
gctcagttct
gaatctgtac
ctttgtccca
gcaggagtaa
cttgtacaga
gtggagctta
gcaggctttg
accagtgttc
cttggtgttg

sapiens

_feature

ggagggcgca
tcccagcatc
ctcttgcctc
ataatttgga
acaagcttcc
tcaggctgaa
ccaaacaata
acggagaagt
caccaccaag
atgtacgtcc
gtaatccagg
gtggcctatt
catgtcaaag
tccacaaact
gtgactgtcc
ctgatttgag
tcaaacaccc
accaactctc
ctgttaaggg
tcatacaaaa
atgaagaaat
ctccttgtgce
gtgattgtat
tcgacatctt
gaaaactttt
attctaagaa
aaaacaacat
gtgatgagtt
aactgcaaag
agttgcctcc
cagaggatga
tggtcggata
taatcccaaa
agccatcatt
acaaaataat
ttgataaatc
ctgtgggaga
ccttgggtgt
accaaacagt

120

ctggggattg
ggcagtcgcc
tttccaggec
agcacctcct
accacatgag
aagctcagag
tttggctagt
agttggctcc
tgctgaaagt
tgcaaaatca
gctcttcacc
tggatcgctg
aagagactgg
tgaaaataaa
acttggagtt
aagtctacaa
aggggacttc
tgccagctta
ggaagtttgt
cgttgatgtg
aattccatta
cataaagtgc
caaagctact
ggaagaggaa
agaccatgtg
ggaaaatgca
tgtcgtagac
ttgtggtgtg
tggccgaaag
acgctctgat
tcagtggtac
tgtagattat
gttgttggaa
aggaatttgg
cacagtgaaa
cgagacgcct
acagagtatg
ggaaggaaaa
agatgttgtg

32

gaggcgaggg
atcaccgcca
tcgatgagtg
tgtaagatga
tctttaagaa
aatggaaata
caggaagaca
aaaggagaca
aattcaccac
aaaaaactaa
tccttaggac
aggtgctctc
tctgcacaca
tcatctattg
actaaggaaa
ctcaagaaaa
tacgtgcagt
aaagaaacat
attgccaagt
cagcaaaaga
aacagaattt
tttgtagcca
aaaccactgt
gtggttacct
cttatagaaa
gatcaaagtg
aaaagtgacc
gttgcccaca
cttgctgaac
ttttatccag
cgtgcctctg
ggaaactttg
ttgccaatgc
actccagaag
gtggtggaca
catgtcagtg
gtgacagata
gtaaatccat
gtctgtgtga

125

aagtgcaggg
gaccgcagag
ttaaatcgcc
cagagccatt
gtcctggaac
aaaagaacaa
attcagtttc
ggaaaaaatt
ccaaagaagt
acaagttggt
ctcctctteg
agtgcaagca
gcatcgtgtg
aaacaaagga
tagccatttg
ccatggaaat
tatattcttc
atgcaaatgt
acactgttga
aggcacatgt
accacctcaa
atgttatccc
taatggagca
ttgctgtaga
tgggatatgg
atcctgaaga
taatcccaaa
ttcaaacacc
ttcaggcatc
ccattggtga
ttttggctta
aaatccttag
aagctataaa
ctatttgtct
agttggaaaa
ttagcaaagt
aacccagtga
tggagtggac
tatatagtcc

CDNA sequence of the TDRD1 gene (NM_198795.1, NP_942090.1)

cgcatcccag
acaggttcgg
atttaatgtg
taattttgag
acttcctaac
ttttttgctt
ttcaaacccg
gccagcagga
gaatattaag
cgagaattcc
gtccacaact
gacctactat
caggcctgtt
tgtggaggta
ggctgagaga
aaagggtacg
agaagtttta
gcatgaaaaa
tcagacctgg
cttatatatt
caggaacatt
agcagaaggg
gtactgctcc
agttgagctg
cttgaaaccc
tgttggaaaa
agtgttaact
agaagacttc
ccttagcaag
tatatgttgt
cgcttctgaa
tttgatgaga
gtgtgtacta
catgaaaaaa
cagttccctg
tctcctagat
cgtgaaagaa
atgggttgaa
tggagaattt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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tattgccatg
gcagaacact
tgtgcttttt
aatggacatg
gaactccgaa
ttagcagata
atgtgtgttg
ggagttgaac
gatgaacatc
gttaataaac
caatggaaga
ataagcccaa
tgcatgttga
agaccaagaa
gcagttgttc
attgaaaccc
ttccaaatta
ttaataataa
ggaattacaa
gatgtagctg
agtgctttaa
caagttgaaa
aaatttattg
tgagacagga
tttatgagaa
gcctgectgce
caaataaata
tagggacttt
gtgcagtggc
gagttcaagg
ttgtcttaaa
attttgtaat
tcatgtttgt
cttaattgga
aactggagaa
gctagatttt
gtttaaggtt

<210> 14
<211>
<212>
<213>
<220>
<221>
<223>
<400> 14

PRT

1189

tgcttaaaga
gccagcagaa
ttgcaggtga
ttaaagtaca
tgatatcatc
tacagtctag
ctgggataaa
tcaccgatct
tggttttaaa
atgagcttca
cgatagaatt
acttgtttta
cagctgaatt
ttggagacgc
tggggacatc
tgcctctttg
ttagatgttc
tgctattaaa
agaatgtcca
ataagctagt
atacagaaaa
aacatgaaca
aaatgaaaaa
aacagcaaag
ccttttcttt
cattctccta
ttacgtaaaa
ctgctatata
tcacgcccag
ttacagtgag
aaaaaaaaaa
attccctgca
tatcttcttt
ttatttttct
ggaactttat
tgttgttata

Homo sapiens

misc_feature
amino acid sequence of the TDRD1 gene (NM_198795.1, NP_942090.1)

ggatgcttta
gttacctaat
tggtagttgg
ttttgtggat
aacattttta
aaacaaacat
attgcaagcc
ctccacttgt
atctgcttca
agttcatgta
gccagtggat
tgctctacca
attagaatac
atgctgtgec
agacactgat
cagagtgcaa
acttgaagga
aaatttcatg
tacagtgtca
gacatttggt
gatgtatagg
tattcttctc
actgttaaaa
gctagcttta
gtccactttc
ttaggttggt
aattcatacc
tgtaactttt
cactttggga
ctatgatagt
aaaaagttga
ttctctgtcg
ttctgttcac
tttggccttt
gttccctctce
gatagaattt

33

aagaaactca
ggtttcaagg
tatcgtgctt
tatggaaaca
aaccttccct
tggtctgaag
agagtggttg
tatcccagaa
ccacataaag
cagggacttc
aaaactatac
aaagggatgc
tgcaatgctc
aaatacacaa
gtggaagtgc
ccaatcacct
ttaatggaat
ttgaatcaga
gttgagaaat
ctggcaaaaa
atgaattgct
ttcctcttaa
aaaacagcat
ggagagaaag
tctgtaatga
ggtttttatt
aaatcaatga
tattacttaa
ggctgaggtg
gccactgcac
tatgagtttt
tctgectett
tcagaggtca
gggcacagag
ctgctgtgtc
actgtttctg

atgatttgaa
cagagatagg
tagtcaagga
tcgaagaagt
ttcagggaat
aagccataac
aagtcactga
taattagtga
acttaccaaa
aagctacctc
aagcaaatgt
cagaaaatca
cgaaaagtcg
gtgatgattt
tctatgcaga
ctagccacct
tgaatggaag
atgtaatgct
gttctgagaa
acatcacacc
gctgcacaga
acaattcaac
ctcttggagg
tacagcacct
ccttctatcc
ttcctctaag
gaatactggc
aggtaccgaa
ggaggatccc
tccagcctgg
attttctgtc
ccacataatg
tcaatttctt
tctgacctct
cacaacctta
aaacccaaat

caagtcatta
acaaccttgt
aatcttacca
tactgcagat
acggtgccag
aagattccag
aaatgggata
tgttctgatt
tgacagactt
ttcagctgag
attagaaatc
ggaaaagctg
accaccctat
ttggtatcgt
ctatggaaac
ggcgcttect
ctcttctcaa
ttctgtgaaa
tgggactgtc
tcaaaggcag
gttacagaaa
caatcaaaat
taaaccctta
ggtgttttta
ctccgttttt
ttccttccac
aaggaataca
ggaaggccag
ttgaggccag
gtgacagatt
cgtttgaaat
tcctttgett
tctctecgtce
ggaccactct
gaaatctgta
acagttatca

Met Ser val Lys Ser Pro Phe Asn val Met Ser Arg Asn Asn Leu Glu

1

5

10

15

Ala Pro Pro Cys Lys Met Thr Glu Pro Phe Asn Phe Glu Lys Asn Glu

20

25

30

Ash Lys Leu Pro Pro His Glu Ser Leu Arg Ser Pro Gly Thr Leu Pro

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4510
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Asn
Asn
65

Glu
val
Ser
Lys
Leu
145
Leu
Gly
Ala
val
Lys
225
Lys
Ser
Phe
Leu
Asn
305
Ala
val
Asn
Ile
Ile
385
Pro

Glu

Gly

His
50

Asn
Asp
Gly
Pro
Pro
130
val
Gly
Ser
Cys
Gln
210
Asp
Glu
Leu
Lys
Glu
290
val
Lys
Asp
Glu
Asp
370
Pro
Leu

Glu

Lys

35
Pro

Phe
Asn
Ser
Pro
115
Gly
Glu
Pro
Leu
Gln
195
Pro
val
Ile
Gln
His
275
Tyr
His
Tyr
val
Glu
355
Leu
Ala
Leu

Glu

Leu
435

Asn

Leu

Ser

Lys

100

Ser

Asn

Asn

Pro

Arg

180

Arg

Asn

Glu

Ala

Leu

260

Pro

Met

Glu

Thr

Gln

340

Ile

Phe

Glu

Met

val

420
Leu

Phe
Leu
val
85

Gly
Ala
Asn
Ser
Leu
165
Cys
Arg
Phe
val
Ile
245
Lys
Gly
Asn
Lys
val
325
Gln
Ile
Pro
Gly
Glu
405

val

Asp

Arg
cys
70

Ser
Asp
Glu
val
Leu
150
Arg
Ser
Asp
His
Ash
230
Trp
Lys
Asp
Gln
Asp
310
Asp
Lys
Pro
Pro
Ash
390
Gln

Thr

His

Leu
55

Glu
Ser
Arg
Ser
Arg
135
Ser
Ser
Gln
Trp
Lys
215
Asn
Ala
Thr
Phe
Leu
295
Tyr
Gln
Lys
Leu
Cys
375
Trp
Tyr

Phe

val

40
Lys

Gln

Asn

Lys

Asn

120

Pro

Ile

Thr

Cys

Ser

200

Leu

Lys

Glu

Met

TYyr

280

Ser

Ile

Thr

Ala

Asn

360

Ala

Ser

Cys

Ala

Leu
440

Ser

Thr

Pro

Lys

105

Ser

Ala

Ser

Thr

Lys

185

Ala

Glu

Ser

Arg

Glu

265

val

Ala

Pro

Trp

His

345

Arg

Ile

Ser

Ser

val

425
Ile

Ser
Lys
Asn
90

Leu
Pro
Lys
Asn
Cys
170
Gln
His
Asn
Asp
Ile
250
Ile
Gln
Ser
val
Asn
330
val
Ile
Lys
Asp
Ile
410

Glu

Glu

34

Glu
Gln
75

Gly
Pro
Pro
Ser
Pro
155
His
Thr
Ser
Lys
Cys
235
Met
Lys
Leu
Leu
Lys
315
Arg
Leu
Tyr
Cys
Cys
395
Lys

val

Met

Asn
60

Tyr
Ile
Ala
Lys
Lys
140
Gly
Arg
Tyr
Ile
Ser
220
Pro
Phe
Gly
Tyr
Lys
300
Gly
Ala
Tyr
His
Phe
380
Ile
Ile

Glu

Gly

45
Gly

Leu
Asn
Gly
Glu
125
Lys
Leu
Cys
Tyr
val
205
Ser
Leu
Ser
Thr
Ser
285
Glu
Glu
Ile
Ile
Leu
365
val
Lys
val

Leu

Tyr
445

Asn
Ala
Gly
Asn
110
val
Leu
Phe
Gly
Cys
190
Cys
Ile
Gly
Asp
val
270
Ser
Thr
val
Ile
Asp
350
Asn
Ala
Ala
Asp
Pro

430
Gly

Lys
Ser
Glu
95

Ser
Asn
Asn
Thr
Leu
175
Ser
Arg
Glu
val
Leu
255
Thr
Glu
Tyr
Cys
Gln
335
Tyr
Arg
Asn
Thr
Ile
415

Asn

Leu

Lys
Gln
80

val
val
Ile
Lys
Ser
160
Phe
Thr
Pro
Thr
Thr
240
Arg
Glu
val
Ala
Ile
320
Asn
Gly
Asn
val
Lys
400
Leu

Ser

Lys
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Pro
Glu
465
Ser
Cys
Gln
Lys
Gly
545
Ala
val
Ile
Leu
Cys
625
val
Glu
Ala
Glu
Trp
705
Cys
Asp
Cys
Cys
Lys
785
Gly
Thr

Ile

Gln

Ser
450
Asp
Asp
Gly
Leu
Tyr
530
Asp
Ser
Asp
Ile
Ala
610
Leu
Asp
Thr
val
Thr
690
Thr
val
Ala
Gln
Cys
770
Glu
Asn
Phe

Gln

Met

Gly
val
Leu
val
Gln
515
Cys
Ile
val
Tyr
Pro
595
Gly
Met
Lys
Pro
Gly
675
Ser
Trp
Ile
Leu
Gln
755
Ala
Ile
Ile
Leu
Ser

835
Cys

Gln
Gly
Ile
val
500
Ser
Asp
Cys
Leu
Gly
580
Lys
val
Lys
Leu
His
660
Glu
val
val
Tyr
Lys
740
Lys
Phe
Leu
Glu
Asn
820

Arg

val

Asp
Lys
Pro
485
Ala
Gly
Gln
Cys
Ala
565
Asn
Leu
Lys
Lys
Glu
645
val
Gln
Pro
Glu
Ser
725
Lys
Leu
Phe
Pro
Glu
805
Leu

Asn

Ala

Ser
Met
470
Lys
His
Arg
Leu
Ala
550
Tyr
Phe
Leu
Pro
Leu
630
Ash
Ser
Ser
Leu
Leu
710
Pro
Leu
Pro
Ala
Ash
790
val
Pro

Lys

Gly

Lys
455
Thr

val

Lys
Pro
535
Gln
Ala
Glu
Glu
Ser
615
val
Ser
val
Met
Gly
695
Gly
Gly
Asn
Asn
Gly
775
Gly
Thr
Phe
His

Ile

Lys
Thr
Leu
Gln
Leu
520
Pro
Phe
Ser
Ile
Leu
600
Leu
Gln
Ser
Ser
val
680
val
val
Glu
Asp
Gly
760
Asp
His
Ala
Gln
Trp

840
Lys

Glu
Glu
Thr
Thr
505
Ala
Arg
Ser
Glu
Leu
585
Pro
Gly
Ash
Leu
Lys
665
Thr
Glu
Asp
Phe
Leu
745
Phe
Gly
val
Asp
Gly
825

Ser

Leu

Asn
Asn
Leu
490
Pro
Glu
Ser
Glu
Glu
570
Ser
Met
Ile
Lys
val
650
val
Asp
Gly
Gln
Tyr
730
Asn
Lys
Ser
Lys
Glu
810
Ile

Glu

Gln

35

Ala
Asn
475
Asn
Glu
Leu
Asp
Asp
555
Ser
Leu
Gln
Trp
Ile
635
Glu
Leu
Lys
Lys
Thr
715
Cys
Lys
Ala
Trp
val
795
Leu
Arg

Glu

Ala

Asp
460
Ile
val
Asp
Gln
Phe
540
Asp
val
Met
Ala
Thr
620
Ile
Leu
Leu
Pro
val
700
val
His
Ser
Glu
Tyr
780
His
Arg
Cys

Ala

Arg

Gln
val
Gly
Phe
Ala
525
Tyr
Gln
Leu
Arg
Ile
605
Pro
Thr
Ile
Asp
Ser
685
Asn
Asp
val
Leu
Ile
765
Arg
Phe
Met
Gln
Ile

845
val

Ser
val
Asp
Phe
510
Ser
Pro
Trp
val
Leu
590
Lys
Glu
val
Asp
Ala
670
Asp
Pro
val
Leu
Ala
750
Gly
Ala
val
Ile
Leu
830

Thr

val

Asp
Asp
Glu
495
Cys
Leu
Ala
Tyr
Gly
575
Cys
Cys
Ala
Lys
Lys
655
Gly
val
Leu
val
Lys
735
Glu
Gln
Leu
Asp
Ser
815
Ala

Arg

Glu

Pro
Lys

480
Phe

Arg
560
Tyr
Pro
val
Ile
val
640
Ser

Phe

Lys

val
720
Glu
His
Pro
val
Tyr
800
Ser
Asp

Phe

val



36

850 855 860

Thr Glu Asn Gly Ile Gly val Glu Leu Thr Asp Leu Ser Thr Cys Tyr

865 870 875 880

Pro Arg Ile Ile Ser Asp val Leu Ile Asp Glu His Leu val Leu Lys

885 890 895
Ser Ala Ser Pro His Lys Asp Leu Pro Ash Asp Arg Leu val Asn Lys
900 905 910
His Glu Leu GIn val His val GIn Gly Leu Gln Ala Thr Ser Ser Ala
915 920 925

Glu GIn Trp Lys Thr Ile Glu Leu Pro val Asp Lys Thr ITe GIn Ala
930 935 940

Asn val Leu Glu Ile Ile Ser Pro Asn Leu Phe Tyr Ala Leu Pro Lys

945 950 955 960

Gly Met Pro Glu Asn GIn Glu Lys Leu Cys Met Leu Thr Ala Glu Leu

965 970 975
Leu Glu Tyr Cys Asn Ala Pro Lys Ser Arg Pro Pro Tyr Arg Pro Arg
980 985 990
ITe Gly Asp Ala Cys Cys Ala Lys Tyr Thr Ser Asp Asp Phe Trp Tyr
995 1000 1005

Arg Ala val val Leu Gly Thr Ser Asp Thr Asp val Glu val Leu
1010 1015 1020

Tyr Ala Asp Tyr Gly Asn Ile Glu Thr Leu Pro Leu Cys Arg val
1025 1030 1035

Gln Pro 1Ile Thr Ser Ser His Leu Ala Leu Pro Phe GIln Ile Ile
1040 1045 1050

Arg Cys Ser Leu Glu Gly Leu Met Glu Leu Asn Gly Ser Ser Ser
1055 1060 1065

Gln Leu 1Ile ITe Met Leu Leu Lys Asn Phe Met Leu Asn GIn Asn
1070 1075 1080

val Met Leu Ser val Lys Gly Ile Thr Lys Asn val His Thr val
1085 1090 1095

ser val Glu Lys Cys Ser Glu Asn Gly Thr val Asp val Ala Asp
1100 1105 1110

Lys Leu val Thr Phe Gly Leu Ala Lys Asn ITle Thr Pro Gln Arg
1115 1120 1125

Gln Ser Ala Leu Asn Thr Glu Lys Met Tyr Arg Met Asnh Cys Cys
1130 1135 1140

Cys Thr Glu Leu GIn Lys GIn val Glu Lys His Glu His ITe Leu
1145 1150 1155

Leu Phe Leu Leu Asn Asn Ser Thr Asn GIn Asn Lys Phe Ile Glu
1160 1165 1170

Met Lys Lys Leu Leu Lys Lys Thr Ala Ser Leu Gly Gly Lys Pro
1175 1180 1185

Leu



