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<110>
<120>

<130>

<150>
<151>

<150>
<151>

<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Sequence Listing

Regeneron Pharmaceuticals, Inc.

NON-HUMAN ANIMALS WITH MODIFIED IMMUNOGLOBULIN HEAVY CHAIN
SEQUENCES

2010794-0456

us 61/879,338
2013-09-18

uUsS 61/766,765
2013-02-20

PatentIn version 3.5
1

95

PRT

Artificial

Synthetic

1

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1

5 10 15

Asp Arg val Thr ITle Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr

20 25 30

Leu Asn Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45

Tyr Ala Ala Ser Ser Leu GIn Ser Gly val Pro Ser Arg Phe Ser Gly

50

55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu Gln Pro
65

70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Thr Pro

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

<220>
<223>

<220>
<221>
<222>

<400>

85 90 95

2

21

DNA
Artificial

Synthetic

CDS
(L..C2D

2

cag cag agc tac agc acc ccc
Gln GIn Ser Tyr Ser Thr Pro

1

5
Page 1

21


huang.liangshu
Rectangle

huang.liangshu
Rectangle


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

<220>
<223>

<400>

3

7

PRT
Artificial

Synthetic Construct
3

Gln GIn Ser Tyr Ser Thr Pro
1

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

<220>
<223>

<220>
<221>
<222>

<400>

5

4
21

DNA
Artificial

Synthetic

CDS
(L..2D

4

cac cat agc cac agc acc cac
His His Ser His Ser Thr His
1 5

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

<220>
<223>

<400>

1

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

<220>
<223>

<220>
<221>
<222>

<400>

5

7

PRT
Artificial

Synthetic Construct
5

His His Ser His Ser Thr His
5

6

21

DNA
Artificial

Synthetic

CDS
(L..C2D

6

cac cag agc tac agc acc ccc
His GIn Ser Tyr Ser Thr Pro

1

5

Sequence Listing

Page 2

21

21



<210> 7

<211> 7

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct
<400> 7

His GIn Ser Tyr Ser Thr Pro
1 5

<210> 8

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<220>

<221> CDS
<222> (1)..(C2LD)
<400> 8

cag cat agc tac agc acc ccc
Gln His Ser Tyr Ser Thr Pro

1 5
<210> 9

<211> 7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 9

Gln His Ser Tyr Ser Thr Pro
1 5

<210> 10
<211> 21
<212> DNA

<213> Artificial

<220>
<223> Synthetic

<220>

<221> DS
<222> (..
<400> 10

cag cag agc cac agc acc ccc
GIn Gln Ser His Ser Thr Pro
1 5

<210> 11
<211> 7

Sequence Listing

Page 3

21

21



<212>
<213>

<220>
<223>

<400>

PRT_ L
Artificial

Synthetic Construct
11

GIn Gln Ser His Ser Thr Pro
1 5

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

<220>
<223>

<220>
<221>
<222>

<400>

12

21

DNA
Artificial

Synthetic

CDS
(L..2D

12

cag cag agc tac agc acc cac

1

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

<220>
<223>

<400>

Gln GIn Ser Tyr Ser Thr His
5

13

7

PRT
Artificial

Synthetic Construct
13

Gln GIn Ser Tyr Ser Thr His

1

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

<220>
<223>

<220>
<221>
<222>

<400>

5

14

21

DNA
Artificial

Synthetic

CDS
(L..C2D

14

cac th agc tac agc acc ccc
H1s H1s Ser Tyr Ser Thr Pro
1

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

5

15

7

PRT
Artificial

Sequence Listing

Page 4

21

21



<220>

<223> Synthetic Construct
<400> 15

His His Ser Tyr Ser Thr Pro
1 5

<210> 16

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<220>

<221> CCDS
<222> (1)..(2L)
<400> 16

cac cag agc cac agc acc ccc
His GIn Ser His Ser Thr Pro
1 5

<210> 17
<211> 7
<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 17

His GIn Ser His Ser Thr Pro
1 5

<210> 18
<211> 21
<212> DNA

<213> Artificial

<220>
<223> Synthetic

<220>

<221> DS
<222> (..
<400> 18

cac cag agc tac agc acc cac
His GIn Ser Tyr Ser Thr His

1 5
<210> 19

<211> 7

<212> PRT

<213> Artificial
<220>

Sequence Listing

Page 5

21

21



<223> Synthetic Construct

<400> 19

His GIn Ser Tyr Ser Thr His
1 5

<210> 20

<211> 21

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<220>

<221> CDS
<222> (1)..(2L)
<400> 20

cag cat agc cac agc acc ccc
Gln His Ser His Ser Thr Pro

1 5
<210> 21

<211> 7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 21

Gln His Ser His Ser Thr Pro
1 5

<210> 22
<211> 21
<212> DNA

<213> Artificial

<220>
<223> Synthetic

<220>

<221> DS
<222> (..
<400> 22

cag cat agc tac agc acc cac
Gln His Ser Tyr Ser Thr His
1 5

<210> 23

<211> 7

<212> PRT

<213> Artificial
<220>

<223> Synthetic Construct

Sequence Listing

Page 6

21

21



<400> 23

Gln His Ser Tyr Ser Thr His
1 5

<210> 24

<211> 21

<212> DNA

<213> Artificial
<220>

<223> Synthetic

<220>

<221> CDS
<222> (1)..(C2L)
<400> 24

cag cag agc cac agc acc cac
Gln Gln Ser His Ser Thr His

1 5
<210> 25

<211> 7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 25

Gln Gln Ser His Ser Thr His

1 5
<210> 26

<211> 21

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<220>

<221> DS
<222> (..
<400> 26

cac th agc cac agcC acc ccc
His His Ser His Ser Thr Pro
1

5
<210> 27
<211> 7
<212> PRT
<213> Artificial
<220>

<223> Synthetic Construct
<400> 27

Sequence Listing

Page 7
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21



His His Ser His Ser Thr Pro
1

5
<210> 28
<211> 21
<212> DNA
<213> Artificial
<220>

<223> Synthetic

<220>

<221> CCDS
<222> (1)..(C2L)
<400> 28

cac cat agc tac agc acc cac
His His Ser Tyr Ser Thr His
1 5

<210> 29
<211> 7
<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 29

His His Ser Tyr Ser Thr His
1 5

<210> 30
<211> 21
<212> DNA

<213> Artificial

<220>
<223> Synthetic

<220>

<221> DS
<222> (..
<400> 30

cac cag agc cac agc acc cac
His Gln Ser His Ser Thr His

1 5
<210> 31

<211> 7

<212> PRT

<213> Artificial
<220>

<223> Synthetic Construct
<400> 31

His Gln Ser His Ser Thr His
1 5

Sequence Listing

Page 8
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21



Sequence Listing

<210> 32

<211> 21

<212> DNA

<213> Artificial
<220>

<223> Synthetic

<220>

<221> CDS
<222> (1)..(C2L)
<400> 32

cag cat agc cac agc acc cac
Gln His Ser His Ser Thr His

1 5

<210> 33

<211> 7

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct
<400> 33

Gln His Ser His Ser Thr His
1 5

<210> 34

<211> 45

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 34

cttactactg tcaacatagt cacagtaccc atccgatcac cttcg

<210> 35

<211> 50

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 35

caacttacta ctgtcaccat agtcacagta cccatccgat caccttcggc

<210> 36

<211> 45

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 36

Page 9

21

45

50



Sequence Listing

cgaaggtgat cggatgggta ctgtgactat gttgacagta gtaag 45

<210> 37

<211> 50

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 37

gccgaaggtg atcggatggg tactgtgact atggtgacag tagtaagttg 50

<210> 38

<211> 23

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 38

tgggcacaac agacaatcgg ctg

<210> 39

<211> 19

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 39
ggtggagagg ctattcggc

<210> 40

<211> 17

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 40
gaacacggcg gcatcag

<210> 41

<211> 29

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 41

ccattatgat gctccatgcc tctctgttc

<210> 42

<211> 28

<212> DNA

<213> Artificial

23

19

17

29

Page 10



Sequence Listing
<220>
<223> Synthetic

<400> 42
aggtgagggt acagataagt gttatgag

<210> 43

<211> 27

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 43
tgacaaatgc cctaattata gtgatca

<210> 44

<211> 26

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 44
atcagcagaa accagggaaa gcccct

<210> 45

<211> 21

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 45
gggcaagtca gagcattagc a

<210> 46

<211> 21

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 46
tgcaaactgg atgcagcata g

<210> 47

<211> 19

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 47
ggccacattc catgggttc

<210> 48
Page 11

28

27

26

21

21

19



<211> 20

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 48

gcaaacaaaa accactggcc

<210> 49

<211> 37

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 49

Sequence Listing

ctgttcctct aaaactggac tccacagtaa atggaaa

<210> 50

<211> 22

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 50

gggcactgga tacgatgtat gg

<210> 51

<211> 19

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 51

cacagcttgt gcagcctcc

<210> 52

<211> 37

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 52

agaagaagcc tgtactacag catccgtttt acagtca

<210> 53

<211> 19

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 53

Page 12

20

37

22

19

37



Sequence Listing
accatagtca cagtaccca

<210> 54

<211> 23

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 54

agcagtctgc aacctgaaga ttt

<210> 55

<211> 18

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 55

cccttggccg aaggtgat

<210> 56

<211> 19

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 56

atagtcacag tacccatcc

<210> 57

<211> 23

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 57

agtctgcaac ctgaagattt tgc

<210> 58

<211> 18

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 58

cccttggccg aaggtgat

<210> 59
<211> 108
<212> PRT

<213> Artificial

Page 13

19

23

18

19

23

18



<220>

<223> Synthetic

<400> 59

Glu 1le val Leu Thr

1 5

Glu Arg Ala Thr Leu

20
Tyr Leu Ala Trp Tyr
35

Ile Tyr Gly Ala Ser
50

Gly ser Gly Ser Gly

65

Pro Glu Asp Phe Ala

85
Trp Thr Phe Gly Gln
100

<210> 60

<211> 54

<212> DNA

<213> Artificial

<220>

<223> Synthetic

<400> 60

Gln

Ser

Gln

Ser

Thr

70

val

Gly

Ser

cys

Gln

Arg

55

Asp

Tyr

Thr

Pro

Arg

Lys

Ala

Phe

Tyr

Lys

Sequence Listing

Gly

Ala

25

Pro

Thr

Thr

Cys

val
105

Thr

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Leu

Gln

Gln

Ile

Thr

75

Gln

Ile

Ser

sSer

Ala

Pro

60

Ile

Tyr

Lys

Leu

val

Pro

45

Asp

Ser

Gly

Ser

ser

30

Arg

Arg

Arg

Ser

Pro

15

Ser

Leu

Phe

Leu

Ser
95

gattttgcag tgtattactg tcagcagtat ggtagctcac cttggacgtt cggc

<210> 61

<211> 54

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 61

gattttgcag tgtattactg tcatcaccat ggtcactcac cttggacgtt cggc

<210> 62

<211> 54

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 62

gccgaacgtc caaggtgagt gaccatggtg atgacagtaa tacactgcaa aatc

Page 14

Gly

Ser

Leu

Ser

Glu

80

Pro



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

<220>
<223>

<400>

gcagtgtatt actgtcatca ctatggtcac tcaccttgga cgttcgg

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

<220>
<223>

<400>

ccgaacgtcc aaggtgagtg accatagtga tgacagtaat acactgc

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

<220>
<223>

<400>

63

47

DNA
Artificial

Synthetic
63

64

47

DNA
Artificial

Synthetic
64

65

24

DNA
Artificial

Synthetic
65

aaagagccac cctctcctgc aggg

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

<220>
<223>

<400>

66

19

DNA
Artificial

Synthetic
66

tccaggcacc ctgtctttg

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

<220>
<223>

<400>

67

26

DNA
Artificial

Synthetic
67

aagtagctgc tgctaacact ctgact

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

<220>
<223>

68

15

DNA
Artificial

Synthetic

Sequence Listing

Page 15

47

47

24
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26



<400> 68
ctgtcatcac catgg

<210> 69

<211> 23

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 69
gcagactgga gcctgaagat ttt

<210> 70

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 70
ccgaacgtcc aaggtgagtg

<210> 71

<211> 17

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 71
tactgtcatc actatgg

<210> 72

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 72
gcagactgga gcctgaagat tt

<210> 73

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 73
ccgaacgtcc aaggtgagtg

<210> 74
<211> 21
<212> DNA

Sequence Listing

Page 16
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23

20

17

22

20



<213> Artificial

<220>
<223> Synthetic

<220>

<221> DS
<222> (..
<400>

cag cag tat g?t agc tca cct
Gln GIn Tyr Gly Ser Ser Pro
1

<210> 75

<211> 7

<212> PRT

<213> Artificial
<220>

<223> Synthetic Construct
<400> 75

Gln GIn Tyr Gly Ser Ser Pro
1 5

<210> 76

<211> 21

<212> DNA

<213> Artificial
<220>

<223> Synthetic

<220>

<221> CDS
<222> (1)..(C2L)
<400> 76

cat cac cat ggt cac tca cct
His His His Gly His Ser Pro
1 5

<210> 77
<211> 7
<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 77

His His His Gly His Ser Pro

1 5
<210> 78

<211> 21

<212> DNA

<213> Artificial

Sequence Listing

Page 17

21

21



<220>
<223>

<220>
<221>
<222>
<400>
cat cac
His His
1

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

<220>
<223>

<400>

His His
1

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

<220>
<223>

<400>

Asp Ile
1

Asp Arg
Leu Asn
Tyr Ala

50

Ser Gly
65

Glu Asp

Ile Thr

<210>
<211>

Synthetic
CDS
(L..2LD
78
tat ggt cac tca cct
Tyr Gly His Ser Pro
5
79
7
PRT
Artificial

Synthetic Construct
79

Tyr Gly His Ser Pro
5

80

108

PRT
Artificial
Synthetic
80

GIn Met Thr Gln ser
5

val Thr ITe Thr Cys
20

Trp Tyr GIn Gln Lys
35

Ala Ser Ser Leu Gln
55

Ser Gly Thr Asp Phe
70

Phe Ala Thr Tyr Tyr
85

Phe %1y Gln Gly Thr

81
50

Pro

Arg

Pro

40

Ser

Thr

Cys

Arg

Sequence Listing

Ser

Ala

25

Gly

Gly

Leu

Gln

Leu
105

Ser

10

Ser

Lys

val

Thr

Gln

90

Glu

Page 18

Leu

Gln

Ala

Pro

Ile

75

Ser

Ile

Ser

Ser

Pro

Ser

60

Ser

Tyr

Lys

Ala

Ile

Lys

Arg

Ser

Ser

Ser

Ser

30

Leu

Phe

Leu

Thr

val

15

Ser

Leu

Ser

Gln

Pro
95

Gly

Tyr

Gly

Pro
80

Pro

21



<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 81

Sequence Listing

Caacttacta ctgtcaacag agttacagta cccctccgat caccttcggc

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

<220>
<223>

82
9652
DNA
Arti

<400> 82
gcaccacttc

agtttacgca
attctctaga
tttggcgect
gcgcagcgag
agactcggcc
ctctagggca
cggcgattct
gccgggtgtg
ggatcgctgt
gccgeeggge
ggtccgcgag
gttcccgagt
tggggggcat
ctcttattcg
ctgactggag
ggcagtgcac
tgttggctta
gtcgcaggac
tctggtgagg
ttcttaagta
gtgaagtttt
gttagactag
agctctagat

atcggcatag

ficial

synthetic

gtcgcagcgce
ccagcacacc
aagtatagga
cccgegggeg
cgtcctgatc
ttagaacccc
ctggttttct
gcggagggat
gcacagctag
gatcgtcact
cgctcggtgg
caaggttgcc
cttgaatgga
ggtgggcggc
ggtgagatgg
aactcggttt
ccgtaccttt
taatgcaggg
gcagggttcg
ggagggataa
gctgaagctc
ttaggcacct
taaattgtcc
tgggaacccg

tataatacga

aggctttggt
gaggtctggt
acttctcgcg
cccecectect
cttccgeecg
agtatcagca
ttccagagag
ctccgtgggg
ttccgtegea
tggtgagtag
gacggaagcg
ctgaactggg
agacgcttgt
aagaacccaa
gctggggcac
gtcgtctgtt
gggagcgegc
tggggccacc
ggcctagggt
gtgaggcgtc
cggttttgaa
tttgaaatgt
gctaaattct

ggtctctcga

caaggtgagg

ctcccttgtce
tggtaccgaa
cgtctggect
cacggcgagce
gacgctcagg
gaaggacatt
cggaacaggc
cggtgaacgc
gccgggattt
cgggctgetg
tgtggagaga
ggttgggggg
gaggcgggct
ggtcttgagg
catctgggga

gcgggggcgg
gccctegteg
tgccggtagg
aggctctcct
agtttctttg
ctatgcgctc
aatcatttgg
ggccgttttt
attgttgaca

aactaaacca
Page 19

cgtgcggegc
gttcctattc
ccgaggcectc
gctgccacgt
acagcggccc
ttaggacggg
gaggaaaagt
cgatgattat
gggtcgcggt
ggctggccgg
ccgccaaggg
agcgcagcaa
gtgaggtcgt
ccttcgctaa
ccctgacgtg
cagttatggc
tgtcgtgacg
tgtgcggtag
gaatcgacag
gtcggtttta
ggggttggcg
gtcaatatgt
ggcttttttg
attaatcatc

tccaccatga

acgcccaccg
cgaagttcct
cgcgccgggt
cagacgaagg
gctgctcata
acttgggtga
agtcccttct
ataaggacgc
tcttgtttgt
ggctttcgtg
ctgtagtctg
aatggcggct
tgaaacaagg
tgcgggaaag
aagtttgtca
ggtgccgttg
tcacccgttc
gcttttctcc
gcgccggacc
tgtacctatc
agtgtgtttt
aattttcagt
ttagacgtcg
ggcatagtat

ttgaacaaga

50

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



tggattgcac
acaacagaca
ggttcttttt
gcggctatcg
tgaagcggga
tcaccttgct
gcttgatccg
tactcggatg
cgcgccagec
cgtgacccat
attcatcgac
ccgtgatatt
tatcgccget
aagatccgct
aatggaagtt
gaatggaagg
tttactgaag
taaacaagca
atagatctct
gtggtttcca
catacacttc
agcccctaga
agggtttcac
agcgagaagc
gtctcagtat
ctcactgatt
tacaggcagg
gggggtcagce
ttcacccccc
ttctctctga
ccctggaaag
tgatgcatga
tgattccact

aggtataggg

gcaggttctc
atcggctgct
gtcaagaccg
tggctggcca
agggactggc
cctgccgaga
gctacctgcc
gaagccggtc
gaactgttcg
ggcgatgcct
tgtggccggce
gctgaagagc
cccgattcge
gtaagtctgc
tttcctgtca
attggagcta
gctctttact
aaaccaaatt
cgtgggatca
aatgtgtcag
attctcagta
gaagttccta
cggtggcgcg
taccacagag
ttttccacct
gagggctttc
gctgccttct
agaagtacag
ccacacacac
acctaaatct
gagcaggggg
gtaatgctcc
tcccttgetg

gttcaaatct

cggccgettg
ctgatgccgc
acctgtccgg
cgacgggcgt
tgctattggg
aagtatccat
cattcgacca
ttgtcgatca
ccaggctcaa
gcttgccgaa
tgggtgtggc
ttggcggcga
agcgcatcgc
agaaattgat
tactttgtta
cgggggtggg
attgctttat
aagggccagce
ttgtttttct
tttcatagcc
ttgttttgec
ttccgaagtt
ccgagagagg
gatgaatgga
aagaagggag
cgagaggatg
ccagcttcag
caaagggaaa
acacacacac
tagcaagcag
ttgtgtacag
ctggactccc
cacaaccagg

gtttccaagt

ggtggagagg
cgtgttccgg
tgccctgaat
tccttgcgea
cgaagtgccg
catggctgat
ccaagcgaaa
ggatgatctg
ggcgcgceatg
tatcatggtg
ggaccgctat
atgggctgac
cttctatcgce
gatctattaa
agaagggtga
ggtggggtag
gataatgttt
tcattcctcc
cttgattccc
tgaagaacga
aagttctaat
cctattctct
aaagagagca
gatcaagccc
ggagatgggg
ctcattccag
atagagcagt
agggaaaggg
acgaaattgt
tttaccagta
gctataccac
caggttctag
ctgggatgcc

tttatccagc
pPage 20

Sequence Listing

ctattcggct
ctgtcagegc
gaactgcagg
gctgtgctcg
gggcaggatc
gcaatgcggc
catcgcatcg
gacgaagagc
cccgacggcg
gaaaatggcc
caggacatag
cgcttectcg
cttcttgacg
acaataaaga
gaacagagta
gattagataa
catagttgga
cactcatgat
actttgtggt
gatcagcagc
tccatcagac
agaaagtata
gcgataccga
acgtggaaac
tatgtataca
gtgctgtgat
gaggaaaaga
tagcaagagt
gtattgcaat
actgcccttg
agcagtctgc
tcttctcatg
tgggcagagg

ttcaaagcat

atgactgggc
aggggcgcecc
acgaggcagc
acgttgtcac
tcctgtcatc
ggctgcatac
agcgagcacg
atcaggggct
aggatctcgt
gcttttctgg
cgttggctac
tgctttacgg
agttcttctg
tgtccactaa
cctacatttt
atgcctgctc
tatcataatt
ctatagatct
tctaagtact
ctctgttcca
ctcgacctgc
ggaacttcct
aaatgtcctc
atgggaaaat
ccteccctgtce
aggccatgtg
tatggccatg
gacaactata
ccagaactgc
aaattcaggc
ccacccttag
tcgatgtagt
cagacatgtg

ttctccgtgt

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540



acatgagcgg
caggcgtctg
gtgcagggca
gacctggcct
agagccacac
aagttgcatt
ccagagtttc
tttttgaagt
aataataccc
tgctgcccat
atgagtggca
ttgtaaatat
aaatatgctt
cacagaggtg
ttgaaggcct
actctcctgt
tgtattaaag
agaaatacat
cattgcccct
catgccctgc
tatgggctgg
gggtccccgc
actaggaatt
ataacatgat
gacatccaga
atcacttgcc
gggaaagccc
aggttcagtg
gaagattttg
gtcataacat
cctggtgcect
ggagactttt
gatccgatca

aaaaggacta

tggcttgaca
agtcaggatg
gggaaatgca
ttccccaggg
ctgaacactc
accttggcct
aagtttatcc
aaacagatct
aagggcagaa
tgagaccctg
caggcgctga
actggtaatt
ctgataaaga
ttgttactat
gatagaccca
atactcccaa
tttgactttt
tccctccagg
gtgctgagtt
tgattgattt
tcgcaccctg
tcagctcctg
tactcagcca
taatagtaag
tgacccagtc
gggcaagtca
ctaagctcct
gcagtggatc
caacttacta
aaacctccaa
ccatctgctg
gtagagggga
ggaaaatagc

tggcaacagc

ggagatggag
atgtccctac
ctgagtggtc
cctctecectc
acaaacatta
tcttcctttg
tgattcaggc
agcattacta
aaatgggcag
ggtattacag
ggaatcacag
acaaatgttt
ctgtttttct
agcaaaaggg
ccctctaaga
tacaactcta
ttccttcaaa
caaatctatg
actaagatga
gcatgttcca
tgcaggagtc
gggctcctgce
gtgtgctcag
aatatttgtt
tccatcctcc
gagcattagc
gatctatgct
tgggacagat
ctgtcaacag
ggaagcagat
agagcatttc
ccagggaggc
aaccgagtga

ttgccaccta

actctctttc
tcactgctaa
gccaccctca
ccattgcttt
tggtgggaaa
gagacaattg
ttcaacagct
atcaaccctt
aataagggga
agacctatag
catcattatc
aaggtcacta
cacatgaaac
attgttactc
cttcattaga
aaatatatta
atatctcttg
ctgcgctggt
gccagccctg
gagcacagcc
agtctcagtc
tactctggct
tactgactgg
tttatgtttc
ctgtctgcat
agctatttaa
gcatccagtt
ttcactctca
agttacagta
gtgtgaggac
tcaaactcag
tcctctgaac
ctggactatt

taagagacaa
Page 21
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ctggatgtga
agagaaaagt
cagaagagaa
ccagaaagcc
agcagatcag
atgtggggtt
ggaggaagaa
catactgatg
gccccaaacc
ctctggataa
gtgcatctgc
Caaatacttt
aatgggaacc
tccacatccc
cattccctac
ttccatatag
tcacaacagc
ctgacctggg
cagctgtgct
ccctgeectg
aggacacagc
ccgaggtaag
aacttcaggg
caatctcagg
ctgtaggaga
attggtatca
tgcaaagtgg
ccatcagcag
ccccteccac
gagccacccc
tcaggttttg
tctaagcctc
aaagcatccc

atatgtcact

ggcaaggagg
ggctttgatg

agtgttcact
atgatttttg
agcattaggc
ctagattgac
acagagatgt
acctatggga
aagacgaagc
tggaagatct
agggaattgc
ggagtgtatt
atgtgacaat
tttaagtaac
gaatggttat
tccttaggtt
ggctctagag
accctgggga
cagcctgecc
aagacttttt
atggacatga
gatggagaac
aagttctctg
tgccagatgt
cagagtcacc
gcagaaacca
ggtcccatca
tctgcaacct
agtgttacaa
agatgctcct
aaagtcattg
ttttgccccg
ctctgtggag
cagctggatg

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580



ctgggtctac
gactttgctt
catgggacat
tgctagaaca
gagtggtacc
aaagacggca
aggccagttt
tttttccttt
gacaggcctc
acaggatcaa
cctccattag
ttctagaact
ccaaagaggt
ccaacacctg
ctgatctgtc
tctttgtaag
cagacctcac
cagctataca
cctgcatgga
ggagcccagg
ttaattgaat
aaagatcact
ctttcaacct
agaaaaatga
ggctcaatct
ggagaagttc
ggctgctgag
cccagctgct
gggtcagagc
agcgcagctt
ttgcatgtca
aataattaaa
atttagatta

ttgtgttgac

catgaccacc
tgaccaagga
gatggatttt
gctgactcac
ccatctgact
cggaggtgca
cctgatagag
tatagtgatg
ctaactctaa
gaaatatcag
ggtggatgac
ggacaaccga
agtagtctca
tggatgagta
aatctgcttt
gctcttccaa
cctgtcacag
gaataaaaag
caaaaccatc
tctcacttat
gttactcttt
aacaagtaaa
gatccatcat
aaccacagcc
aggtgatggt
taccctcaga
agcagaaagg
ttgcatgtcc
tctggagaag
ctcttecctec
gtgaaaaccc
gctcaatata
catgggtgac

gcagtctcca

cttgagatga
aagttcttta
ccatacacct
acggcaactg
acagcaattg
ggttgaaaaa
ctgccactgt
ttcttggggg
ttggatggaa
ggtgttaatt
gttatcagac
gggtgaaagg
gaacagggag

ggggatgcct
ttcttcaagg

gccaacacag
actgaagtgg
actggatagt
ttctgtcttt
ctgtgcagtt
taatttctgc
tacaagtata
gcatttaggg
ttctattttg
gagacaagag
ctgagccaac
ggaggcagat
ctcccagecg
agctgctcag
tgctactctg
tctcaagtcc
aagcaataat
ttttctgttt

ggcaccctgt

acttatgcca
ctgcccaaat
tgttatccaa
aagagtgtac
gacattaaac
cactgagttg
gaaatcccaa
tgttgcagtt
tgattcccct
tccttetgcet
atgtcaattt
actggatcaa
agacagactg
gagatcctgg
atcaggcagc
ataatttgac
ttgtttcatc
ttagaggatc
agggaaatgg
gtgaaagtcc
aaagaatgag
tccggaagat
agctgactgg
tttctaacag
gacacagggg
ggccttttct
tgtctctgca
ccctgcagtc
ttaggaccca
gctcccaggt
tgttacctgg
tctggetctt
tatttccaat

ctttgtctcc
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Sequence Listing

tgtttttgga
gacgtcaatg
aggccaatgg
atcagggcaa
actgcactgc
agtgaggaag
actcagtgtt
taggccacca
gggtgccttc
ggtaggaggg
tctacagtac
gcaacaatgg
agtccctcca
ggtggatggg
agagacccag
aaaacactgt
ctactaaggg
acccaagaaa
tatcactacc
tcacacccac
acagcttctg
aaagttgtaa
gcacaagttg
acttgtacca
ttaaattctg
ggcctgatca
gctgcaagcc
cagagcccat
gagggaacca
gaggggaaca
caactctgct
ctgggaagac

ctcagatacc

aggggaaaga

tgcccactga
gacacactct
atctatttaa
cctgctagta
agagcaaggg
aagttgggca
tccaatcatt
tgataaccca
tatgggttcc
tcatctgatt
ttgacctgcc
caatgggtgc
ctaactcagc
aggtggggca
aagcttcatg
atctgcatcc
taaactatac
tagttctttg
ctgaggattt
agtgctgagg
gaccctcagg
tagactcttc
gagcagaaag
aacattctgt
tggccgeagg
cctgggcatg
cagcacccgc
atcaatgcct
tggaaacccc
tgggatggtt
cagtcaatac
aatgggtttg
accggagaaa

gccaccctct

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620



cctgcagggc
gccaggctcc
ggttcagtgg
aagattttgc
ttgaaacaaa
tacagatagc
ggggatctta
cagaccaaga
tttacatcag
acaaataatc
gtgtgcagat
gaaaatcatt
ctgcataata
atcaaagtat
ttttgaaaaa
agtactataa
aaaatcctaa
gtcaaggatg
gcctgaatac
aaaatttgca
ttcaactgtg
gatgagtaag
gtgaggcatc
aaaagagatt
agggacacga
tctgatggec
gagggcattt
ggagaaaaaa
actaaaaagg
gccaaatatt
tttttagtct
tagcacgccc
cccgacatag

catacagtgt

cagtcagagt
caggctcctc
cagtgggtct
agtgtattac
aacctctgca
tgctgcaatg
aaaaagtaat
tggacagcca
tggatgtcag
aaaattggaa
aaaattcaaa
agattcaaga
aaaaatgcta
caattattta
taaaagaaaa
aaatgtcaat
agtatactcc
tagaatagcc
ctggaatata
aacgtgctta
gcgtacgctc
ggatagaaaa
tcaattgcaa
tttgttaagg
ctggagatta
agtattgact
aagatttgcc
agattaaatt
aacccttgta
gtattggttg
ttctcccttt
taagatctag
ataagcttat

cagattttct

gttagcagca
atctatggtg
gggacagact
tgtcagcagt
agaccttcat
acaactcaat
cccttgatat
ggtttaagca
taaaggtccc
aagaagaatt
tttgtctaca
tcaatttatt
aaaattaaca
aaaaaaatag
cctaagtaaa
tcttcaaaga
aatttaaatt
acagtgaacc
gtgtgggtgg
tttttggaaa
aggtcaattc
ttagttcatc
gattttctct
ggaaagtaat
aacgtaagta
tttagaggct
atgggttgca
gctctaaact
tttctaagga
ttgctgatta
tgtttgataa
atgcatgctc
cgataccgtc

gtttatcaag

gctacttagc
catccagcag
tcactctcac
atggtagctc
tgtttactag
tttagcatct
atttttgact
cagtttcaca
aaccagagcc
aaagctgtca
gagaaactac
aattcataga
ttataaaaca
actaaataca
tagaaattca
ttaaaatatt
aagaagctaa
tgaagaaaca
cagtatggtg
taatcactac
caaagagtac
ttaaggaaca
gcatcggtca
taagttaaca
atttttcact
taaataggag
aaagttaaac
gaatgacaca
gcaaaagtaa
tgcatgatac
attattttgt
gagtgccatt
gacctcgagg

ctagtgagat
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ctggtaccag
ggccactggc
catcagcaga
acctcccaca
attataccag
cttctctgct
ctgattcctg
gtaatggcca
ataaggcaac
taattcactg
taaaattgac
ttcaaaaatc
aacacaccat
ctgacgtctc
gttcaaagac
gattacatat
tctaaatatt
ccaaaatgag
atggtgagat
gcagatgtag
cagattcttt
gccaagcgct
ggttagtgat
ctgtggatca
attgtcttct
tttggtaaag
tcagcttcaa
aagtaaaaaa
atttattttt
agaaaagtgg
cagacaacaa
tcattacctc

gggggcccgg
taggggcaaa

cagaaacctg
atcccagaca
ctggagcctg
gtgattcagc
ctgcttecctt
tgggcatttt
catttttcct
ctggatcaga
aacaatagca
atgaaggatt
atgagaaata
aatttcattt
ttacaaaaac
cagaatatta
tgaatgtctc
aagaaaaatc
atatgggaat
aacttccagt
cagaagttta
ccaaaccctc
caaaaagtca
agccagttaa
attaacagcg
ccttcggceca
gaaatttggg
attggtaaat
aaatggattt
aaaaagtgta
gttcactctt
aaaaatacat
taaaaatcaa
tttctccgea
taccccgtgg

aa

7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9652



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

<220>
<223>

83
DNA

<400> 83
gcaccacttc

agtttacgca
attctctaga
tttggcgect
gcgcagcgag
agactcggcc
ctctagggca
cggcgattct
gccgggtgtg
ggatcgctgt
gccgeegggc
ggtccgcgag
gttcccgagt
tggggggcat
ctcttattcg
ctgactggag
ggcagtgcac
tgttggctta
gtcgcaggac
tctggtgagg
ttcttaagta
gtgaagtttt
gttagactag
agctctagat
atcggcatag
tggattgcac
acaacagaca
ggttcttttt

gcggctatcg

10867

Artificial

Synthetic

gtcgcagcgce
ccagcacacc
aagtatagga
cccgegggcg
cgtcctgatc
ttagaacccc
ctggttttct
gcggagggat
gcacagctag
gatcgtcact
cgctcggtgg
caaggttgcc
cttgaatgga
ggtgggcggc
ggtgagatgg
aactcggttt
ccgtaccttt
taatgcaggg
gcagggttcg
ggagggataa
gctgaagctc
ttaggcacct
taaattgtcc
tgggaacccg
tataatacga
gcaggttctc
atcggctgcet
gtcaagaccg

tggctggcca

aggctttggt
gaggtctggt
acttctcgcg
cccecectect
cttccgeecg
agtatcagca
ttccagagag
ctccgtgggg
ttccgtecgea
tggtgagtag
gacggaagcg
ctgaactggg
agacgcttgt
aagaacccaa
gctggggcac
gtcgtctgtt
gggagcgcegce
tggggccacc
ggcctagggt
gtgaggcgtc
cggttttgaa
tttgaaatgt
gctaaattct
ggtctctcga
caaggtgagg
cggccgcettg
ctgatgccgce
acctgtccgg

cgacgggcgt

ctceccttgtce
tggtaccgaa
cgtctggect
cacggcgagce
gacgctcagg
gaaggacatt
cggaacaggc
cggtgaacgc
gccgggattt
cgggctgctg
tgtggagaga
ggttgggggg
gaggcgggct
ggtcttgagg
catctgggga

9¢gg9999cgg
gccctegteg
tgccggtagg
aggctctcct
agtttctttg
ctatgcgctc
aatcatttgg
ggccgttttt
attgttgaca
aactaaacca
ggtggagagg
cgtgttccgg
tgccctgaat

tccttgcgea
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cgtgcggegc
gttcctattc
ccgaggcctc
gctgccacgt
acagcggccc
ttaggacggg
gaggaaaagt
cgatgattat
gggtcgcggt
ggctggccgg
ccgccaaggg
agcgcagcaa
gtgaggtcgt
ccttcgctaa
ccctgacgtg
cagttatggc
tgtcgtgacg
tgtgcggtag
gaatcgacag
gtcggtttta
ggggttggcg
gtcaatatgt
ggcttttttg
attaatcatc
tccaccatga
ctattcggct
ctgtcagcgc
gaactgcagg
gctgtgctcg

acgcccaccg
cgaagttcct
cgcgcecgggt
cagacgaagg
gctgctcata
acttgggtga
agtcccttct
ataaggacgc
tcttgtttgt
ggctttcgtg
ctgtagtctg
aatggcggct
tgaaacaagg
tgcgggaaag
aagtttgtca
ggtgccgttg
tcacccgttc
gcttttctcc
gcgccggacc
tgtacctatc
agtgtgtttt
aattttcagt
ttagacgtcg
ggcatagtat
ttgaacaaga
atgactgggc
aggggcgccc
acgaggcagc

acgttgtcac

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



tgaagcggga
tcaccttgct
gcttgatccg
tactcggatg
cgcgccagcec
cgtgacccat
attcatcgac
ccgtgatatt
tatcgccgct
aagatccgct
aatggaagtt
gaatggaagg
tttactgaag
taaacaagca
atagatctct
gtggtttcca
catacacttc
agcccctaga
agggtttcac
agcgagaagc
gtctcagtat
ctcactgatt
tacaggcagg
gggggtcagc
ttcacccccc
ttctctctga
ccctggaaag
tgatgcatga
tgattccact
aggtataggg
acatgagcgg
caggcgtctg
gtgcagggca
gacctggcct

agggactggc
cctgccgaga
gctacctgcc
gaagccggtc
gaactgttcg
ggcgatgcct
tgtggccggce
gctgaagagc
cccgattecge
gtaagtctgc
tttcctgtca
attggagcta
gctctttact
aaaccaaatt
cgtgggatca
aatgtgtcag
attctcagta
gaagttccta
cggtggcgeg
taccacagag
ttttccacct
gagggctttc
gctgccttct
agaagtacag
ccacacacac
acctaaatct
gagcaggggg
gtaatgctcc
tcccttgetg
gttcaaatct
tggcttgaca
agtcaggatg
gggaaatgca

ttccccaggg

tgctattggg
aagtatccat
cattcgacca
ttgtcgatca
ccaggctcaa
gcttgccgaa
tgggtgtggc
ttggcggcga
agcgcatcgc
agaaattgat
tactttgtta
€99999tggg
attgctttat
aagggccagc
ttgtttttct
tttcatagcc
ttgttttgcc
ttccgaagtt
ccgagagagg
gatgaatgga
aagaagggag
cgagaggatg
ccagcttcag
caaagggaaa
acacacacac
tagcaagcag
ttgtgtacag
ctggactccc
cacaaccagg
gtttccaagt
ggagatggag
atgtccctac
ctgagtggtc

cctctccctc

cgaagtgccg
catggctgat
ccaagcgaaa
ggatgatctg
ggcgcgceatg
tatcatggtg
ggaccgctat
atgggctgac
cttctatcgce
gatctattaa
agaagggtga
ggtggggtag
gataatgttt
tcattcctcc
cttgattccc
tgaagaacga
aagttctaat
cctattctct
aaagagagca
gatcaagccc
ggagatgggg
ctcattccag
atagagcagt
agggaaaggg
acgaaattgt
tttaccagta
gctataccac
caggttctag
ctgggatgcc
tttatccagce
actctctttc
tcactgctaa
gccaccctca

ccattgcttt
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gggcaggatc
gcaatgcggc
catcgcatcg
gacgaagagc
cccgacggcg
gaaaatggcc
caggacatag
cgcttectcg
cttcttgacg
acaataaaga
gaacagagta
gattagataa
catagttgga
cactcatgat
actttgtggt
gatcagcagc
tccatcagac
agaaagtata
gcgataccga
acgtggaaac
tatgtataca
gtgctgtgat
gaggaaaaga
tagcaagagt
gtattgcaat
actgcccttg
agcagtctgc
tcttctcatg
tgggcagagg
ttcaaagcat
ctggatgtga
agagaaaagt
cagaagagaa

ccagaaagcc

tcctgtcatc
ggctgcatac
agcgagcacg
atcaggggct
aggatctcgt
gcttttctgg
cgttggctac
tgctttacgg
agttcttctg
tgtccactaa
cctacatttt
atgcctgctc
tatcataatt
ctatagatct
tctaagtact
ctctgttcca
ctcgacctgc
ggaacttcct
aaatgtcctc
atgggaaaat
cctccctgtce
aggccatgtg
tatggccatg
gacaactata
ccagaactgc
aaattcaggc
ccacccttag
tcgatgtagt
cagacatgtg
ttctccgtgt
ggcaaggagg
ggctttgatg
agtgttcact

atgatttttg

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780



agagccacac
aagttgcatt
ccagagtttc
tttttgaagt
aataataccc
tgctgcccat
atgagtggca
ttgtaaatat
aaatatgctt
cacagaggtg
ttgaaggcct
actctcctgt
tgtattaaag
agaaatacat
cattgcccct
catgccctgce
tatgggctgg
gggtccccgc
actaggaatt
ataacatgat
gacatccaga
atcacttgcc
gggaaagccc
aggttcagtg
gaagattttg
gtcataacat
cctggtgect
ggagactttt
gatccgatca
aaaaggacta
ctgggtctac
gactttgctt
catgggacat

tgctagaaca

ctgaacactc
accttggcct
aagtttatcc
aaacagatct
aagggcagaa
tgagaccctg
caggcgctga
actggtaatt
ctgataaaga
ttgttactat
gatagaccca
atactcccaa
tttgactttt
tccctccagg
gtgctgagtt
tgattgattt
tcgcaccctg
tcagctcctg
tactcagcca
taatagtaag
tgacccagtc
gggcaagtca
ctaagctcct
gcagtggatc
caacttacta
aaacctccaa
ccatctgctg
gtagagggga
ggaaaatagc
tggcaacagc
catgaccacc
tgaccaagga
gatggatttt

gctgactcac

Sequence Listing

acaaacatta tggtgggaaa agcagatcag

tcttcctttg
tgattcaggc
agcattacta
aaatgggcag
ggtattacag
ggaatcacag
acaaatgttt
ctgtttttct
agcaaaaggg
ccctctaaga
tacaactcta
ttccttcaaa
caaatctatg
actaagatga
gcatgttcca
tgcaggagtc
gggctcctgce
gtgtgctcag
aatatttgtt
tccatcctcc
gagcattagc
gatctatgct
tgggacagat
ctgtcaacag
ggaagcagat
agagcatttc
ccagggaggc
aaccgagtga
ttgccaccta
cttgagatga
aagttcttta
ccatacacct

acggcaactg

gagacaattg
ttcaacagct
atcaaccctt
aataagggga
agacctatag
catcattatc
aaggtcacta
cacatgaaac
attgttactc
cttcattaga
aaatatatta
atatctcttg
ctgcgctggt
gccagccctg
gagcacagcc
agtctcagtc
tactctggct
tactgactgg
tttatgtttc
ctgtctgcat
agctatttaa
gcatccagtt
ttcactctca
agttacagta
gtgtgaggac
tcaaactcag
tcctctgaac
ctggactatt
taagagacaa
acttatgcca
ctgcccaaat
tgttatccaa

aagagtgtac
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atgtggggtt
ggaggaagaa
catactgatg
gccccaaacc
ctctggataa
gtgcatctgc
Caaatacttt
aatgggaacc
tccacatccc
cattccctac
ttccatatag
tcacaacagc
ctgacctggg
cagctgtgct
ccctgecectg
aggacacagc
ccgaggtaag
aacttcaggg
caatctcagg
ctgtaggaga
attggtatca
tgcaaagtgg
ccatcagcag
ccccteccac
gagccacccc
tcaggttttg
tctaagectc
aaagcatccc
atatgtcact
tgtttttgga
gacgtcaatg
aggccaatgg

atcagggcaa

agcattaggc
ctagattgac
acagagatgt
acctatggga
aagacgaagc
tggaagatct
agggaattgc
ggagtgtatt
atgtgacaat
tttaagtaac
gaatggttat
tccttaggtt
ggctctagag
accctgggga
cagcctgccc
aagacttttt
atggacatga
gatggagaac
aagttctctg
tgccagatgt
cagagtcacc
gcagaaacca
ggtcccatca
tctgcaacct
agtgttacaa
agatgctcct
aaagtcattg
ttttgccccg
ctctgtggag
cagctggatg
tgcccactga
gacacactct
atctatttaa

cctgctagta

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820



gagtggtacc
aaagacggca
aggccagttt
tttttccttt
gacaggcctc
acaggatcaa
cctccattag
ttctagaact
ccaaagaggt
ccaacacctg
ctgatctgtc
tctttgtaag
cagacctcac
cagctataca
cctgcatgga
ggagcccagg
ttaattgaat
aaagatcact
ctttcaacct
agaaaaatga
ggctcaatct
ggagaagttc
ggctgctgag
cccagctgct
gggtcagagc
agcgcagctt
ttgcatgtca
aataattaaa
atttagatta
ttgtgttgac
cctgcagggc
gccaggctcc

ggttcagtgg
aagattttgc

ccatctgact
cggaggtgca
cctgatagag
tatagtgatg
ctaactctaa
gaaatatcag
ggtggatgac
ggacaaccga
agtagtctca
tggatgagta
aatctgcttt
gctcttccaa
cctgtcacag
gaataaaaag
caaaaccatc
tctcacttat
gttactcttt
aacaagtaaa
gatccatcat
aaccacagcc
aggtgatggt
taccctcaga
agcagaaagg
ttgcatgtcc
tctggagaag
ctcttecctcc
gtgaaaaccc
gctcaatata
catgggtgac
gcagtctcca
cagtcagagt
caggctcctc
cagtgggtct

agtgtattac

acagcaattg
ggttgaaaaa
ctgccactgt
ttcttggggg
ttggatggaa
ggtgttaatt
gttatcagac
gggtgaaagg
gaacagggag

ggggatgcct
ttcttcaagg

gccaacacag
actgaagtgg
actggatagt
ttctgtcttt
ctgtgcagtt
taatttctgc
tacaagtata
gcatttaggg
ttctattttg
gagacaagag
ctgagccaac
ggaggcagat
ctcccagecg
agctgctcag
tgctactctg
tctcaagtcc
aagcaataat
ttttctgttt
ggcaccctgt
gttagcagca
atctatggtg
gggacagact

tgtcagcagt

gacattaaac
cactgagttg
gaaatcccaa
tgttgcagtt
tgattcccct
tccttctget
atgtcaattt
actggatcaa
agacagactg
gagatcctgg
atcaggcagc
ataatttgac
ttgtttcatc
ttagaggatc
agggaaatgg
gtgaaagtcc
aaagaatgag
tccggaagat
agctgactgg
tttctaacag
gacacagggg
ggccttttct
tgtctctgca
ccctgcagtc
ttaggaccca
gctcccaggt
tgttacctgg
tctggctctt
tatttccaat
ctttgtctcc
gctacttagc
catccagcag
tcactctcac

atggtagctc
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actgcactgc
agtgaggaag
actcagtgtt
taggccacca
gggtgccttc
ggtaggaggg
tctacagtac
gcaacaatgg
agtccctcca
ggtggatggg
agagacccag
aaaacactgt
ctactaaggg
acccaagaaa
tatcactacc
tcacacccac
acagcttctg
aaagttgtaa
gcacaagttg
acttgtacca
ttaaattctg
ggcctgatca
gctgcaagcc
cagagcccat
gagggaacca
gaggggaaca
caactctgct
ctgggaagac
ctcagatacc
aggggaaaga
ctggtaccag
ggccactggc
catcagcaga

acctcccaca

agagcaaggg
aagttgggca
tccaatcatt
tgataaccca
tatgggttcc
tcatctgatt
ttgacctgcc
caatgggtgc
ctaactcagc
aggtggggca
aagcttcatg
atctgcatcc
taaactatac
tagttctttg
ctgaggattt
agtgctgagg
gaccctcagg
tagactcttc
gagcagaaag
aacattctgt
tggccgcagg
cctgggcatg
cagcacccgc
atcaatgcct
tggaaacccc
tgggatggtt
cagtcaatac
aatgggtttg
accggagaaa
gccaccctct
cagaaacctg
atcccagaca
ctggagectg

gtgattcagc

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860



ttgaaacaaa
tacagatagc
ggggatctta
cagaccaaga
tttacatcag
acaaataatc
gtgtgcagat
gaaaatcatt
ctgcataata
atcaaagtat
ttttgaaaaa
agtactataa
aaaatcctaa
gtcaaggatg
gcctgaatac
aaaatttgca
ttcaactgtg
actctgttcc
gtggtggacg
tgcttcctca
ctctgcaatc
tcgagaattg
taacttgtct
gccttggtca
gtgtgtacac
tgattcttca
cggatgccag
tccacaggaa
ggggaaagag
tcactgtgat
ctcaattatt
ggttgaataa
agctgagcaa

gggaagaaat

aacctctgca
tgctgcaatg
aaaaagtaat
tggacagcca
tggatgtcag
aaaattggaa
aaaattcaaa
agattcaaga
aaaaatgcta
caattattta
taaaagaaaa
aaatgtcaat
agtatactcc
tagaatagcc
ctggaatata
aacgtgctta
gcgtacgcac
cctttggtga
ttcggccaag
gttgtctgtg
agcctctgat
attgcacatt
aagtaatagc
attgtcagaa
ttttggccag
ctgttgctaa
ggatctaaca
gctagcttgt
gcttgctgag
tcactttcgg
cgtgagattt
acctggtgac
atagacgaat

agctagattt

agaccttcat
acaactcaat
cccttgatat
ggtttaagca
taaaggtccc
aagaagaatt
tttgtctaca
tcaatttatt
aaaattaaca
aaaaaaatag
cctaagtaaa
tcttcaaaga
aatttaaatt
acagtgaacc
gtgtgggtgg
tttttggaaa
ctgctcgaaa
gaagggtttt
ggaccaaggt
tcttctgttc
atccttcagg
ttctttgaag
ttcagaaatg
agggagtttt
gggaccaagc
ttagtttact
aacttcattc
ggctaatttt
ctttcaggga
ccctgggacc
tagtgccatt
ccagaagtaa
cattgggttt

ttctctgaac

tgtttactag
tttagcatct
atttttgact
cagtttcaca
aaccagagcc
aaagctgtca
gagaaactac
aattcataga
ttataaaaca
actaaataca
tagaaattca
ttaaaatatt
aagaagctaa
tgaagaaaca
cagtatggtg
taatcactac
agggagttga
tgttcagcaa
ggaaatcaaa
cctgtgtcta
gaaaagataa
agcaagcaag
tcctggggaa
tgtataggag
tggagatcaa
ttgtgttcct
ccaggttagg
taagatttct
ggtttttgta
aaagtggata
gtatcatttg
atagcaggac
gagaggagaa

aagcagccta
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attataccag
cttctctgct
ctgattcctg
gtaatggcca
ataaggcaac
taattcactg
taaaattgac
ttcaaaaatc
aacacaccat
ctgacgtctc
gttcaaagac
gattacatat
tctaaatatt
ccaaaatgag
atggtgagat
gcagatgtag
gcttcagcag
gacaatggag
cgtgagtaga
tgaagtgatc
agataagtct
attcagtcat
cataacatgt
ggaagttaag
acgtaagtac
ttgtgtggat
tacagaggag
aaatcaaaat
aagggaaaag
tcaaacgtaa
tgcaagtttt
accagaaaat
taggattcat

tctcatatga

ctgcttecctt
tgggcatttt
catttttcct
ctggatcaga
aacaatagca
atgaaggatt
atgagaaata
aatttcattt
ttacaaaaac
cagaatatta
tgaatgtctc
aagaaaaatc
atatgggaat
aacttccagt
cagaagttta
ccaaaccctc
ctgacccagg
agctctcact
atttaaactt
tataagctga
gtagtcaaac
tgggtgagaa
tctggacaga
aggaaccatt
ttttttccac
tttcattagt
gggaaattgt
aacttcattg
ttaagacgaa
gtacatctgt
gtgatatttt
gaacttaaaa

gggggaaatg
ttggcttcaa

7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900



gagaggtttt
ggaccaaggt
aaatttggag
ttctttcaaa
agcgctagcc
agtgatatta
ggatcacctt
tcttctgaaa
gtaaagattg
cttcaaaaat
daaaaaaaaa
tttttgttca
agtggaaaaa
aactataaaa
acctctttct
gcccggtacc
ggcaaaa
<210>

<211>

<212>

<213>

<220>
<223>

84
23
DNA

<400> 84

tgttgagggg
ggagatcaaa
cgtttttgtg
aagtcagatg
agttaagtga
acagcgaaaa
cggccaaggg
tttgggtctg
gtaaatgagg
ggatttggag
gtgtaactaa
ctcttgccaa
tacatttttt
atcaatagca
ccgcacccga

acgtggcata

Artificial

Synthetic

aaagggtgag
cgtaagtgca
tttgagatat
agtaagggat
ggcatctcaa
gagatttttg
acacgactgg
atggccagta
gcatttaaga
aaaaaaagat
aaaggaaccc
atattgtatt
agtctttctc
cgccctaaga
catagataaa

cagtgtcaga

tcttttgccc cggatccgat cag

<210> 85

<211> 23

<212> DNA

<213> Artificial
<220>

<223> Synthetic
<400> 85

gggaggctcc tctgaactct aag

<210> 86

<211> 21

<212> DNA

<213> Artificial
<220>

<223> Synthetic

Sequence Listing

atccctcact
ctttcctaat
tagctcaggt
agaaaattag
ttgcaagatt
ttaaggggaa
agattaaacg
ttgactttta
tttgccatgg
taaattgctc
ttgtatttct
ggttgttgct
ccttttgttt
tctagatgca
gcttatcgat

ttttctgttt
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gtggctcact
gectttttctt
caattccaaa
ttcatcttaa
ttctctgcat
agtaattaag
taagtaattt
gaggcttaaa
gttgcaaaag
taaactgaat
aaggagcaaa
gattatgcat
gataaattat
tgctcgagtg
accgtcgacc

atcaagctag

ttcggcggag
ataaggtttt
gagtaccaga
ggaacagcca
cggtcaggtt
ttaacactgt
ttcactattg
taggagtttg
ttaaactcag
gacacaaagt
agtaaattta
gatacagaaa
tttgtcagac
ccatttcatt

tcgagggggg
tgagattagg

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10867

23

23



<400>

86

gtccagtcac tcggttgcta t

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

<220>
<223>

<400>

87

22

DNA
Artificial

Synthetic
87

cttcaactgt ggcgtacgca cc

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

<220>
<223>

<400>

88

21

DNA
Artificial

Synthetic
88

acgcagatgt agccaaaccc t

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

<220>
<223>

<400>

89

20

DNA
Artificial

Synthetic
89

cagctgctga agctcaactc

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

<220>
<223>

<400>

90

22

DNA
Artificial

Synthetic
90

aagaagcaca cgactgaggc ac

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

<220>
<223>

<400>

91

24

DNA
Artificial

Synthetic
91

ctcactggat ggtgggaaga tgga

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

92

16

DNA
Artificial

Sequence Listing
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<220>
<223> Synthetic

<400> 92
gtaaaacgac ggccag

<210> 93

<211> 17

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 93
caggaaacag ctatgac

<210> 94

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 94
Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln GIln Ser Tyr Ser Thr
1 5 10 15

Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Ala Asp
20 25 30

Ala Ala Pro Thr val ser Ile

<210> 95

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 95

Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln GIln Ser Tyr Ser Thr
1 5 10 15

Pro Phe Thr Phe Gly Pro Gly Thr Lys val Asp Ile Lys Arg Ala Asp
20 25 30

Ala Ala Pro Thr val ser Ile

35
<210> 96
<211> 39
<212> PRT

<213> Artificial
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<220>
<223> Synthetic

<400> 96

Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser
1 5 10 15

Pro Arg Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Arg Ala Asp
20 25 30

Ala Ala Pro Thr val ser Ile

<210> 97

<211> 38

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 97

Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser
1 5 10 15

Arg Thr Phe ggy Gln Gly Thr Lys ¥a1 Glu Ile Lys Arg éga Asp Ala
5

Ala Pro ;hr val Ser Ile
5

<210> 98

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 98

Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser

1 5 10 15

Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Arg Ala Asp
20 25 30

Ala Ala gro Thr val Ser Ile
5

<210> 99

<211> 39

<212> PRT

<213> Artificial

<220>
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) Sequence Listing
<223> Synthetic

<400> 99

Asp Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Tyr Gly Ser Ser
1 5 10 15

Pro Arg Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Arg Ala Asp
20 25 30

Ala Ala gro Thr val Ser Ile
5

<210> 100

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 100

Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser

1 5 10 15

Pro Arg Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Arg Ala Asp
20 25 30

Ala Ala gro Thr val Ser Ile
5

<210> 101

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 101
Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser
1 5 10 15

Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Arg Ala Asp
20 25 30

Ala Ala Pro Thr val ser Ile

<210> 102

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Synthetic
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Sequence Listing
<400> 102

Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser

1 5 10 15

Pro Pro Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Arg Ala Asp
20 25 30

Ala Ala gro Thr val Ser Ile
5

<210> 103

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 103

Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser
1 5 10 15

Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Ala Asp
20 25 30

Ala Ala Pro Thr val ser Ile

<210> 104

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 104

Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Tyr Gly Ser Ser
1 5 10 15

Ile Phe Thr Phe Gly Pro Gly Thr Lys val Asp Ile Lys Arg Ala Asp
20 25 30

Ala Ala gro Thr val Ser Ile
5

<210> 105

<211> 51

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 105
caacttacta ctgtcaacag agttacagta cccctcccac agtgttacaa g

Page 34
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Sequence Listing

106

51

DNA
Artificial

Synthetic
106

Caacttacta ctgtcaccat agtcacagta cccatcccac agtgttacaa g

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

<220>
<223>

<400>

107

51

DNA
Artificial

Synthetic
107

cttgtaacac tgtgggatgg gtactgtgac tatggtgaca gtagtaagtt g

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

<220>
<223>

<400>

108

41

DNA
Artificial

Synthetic
108

gcagtgtatt actgtcagca gtatggtagc tcacctccca c

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

<220>
<223>

<400>

109

60

DNA
Artificial

Synthetic
109

agattttgca gtgtattact gtcaccatca tggtcactca cctcccacag tgattcagct

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

<220>
<223>

<400>

110

60

DNA
Artificial

Synthetic
110

agattttgca gtgtattact gtcaccatca tggtcactca cctcccacag tgattcagct

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

<220>

111

18

DNA
Artificial

Page 35

51

51

41

60

60



<223>
<400>

Synthetic
111

aacttactac tgtcacca

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

<220>
<223>

<400>

112

19

DNA
Artificial

Synthetic
112

cagcagtctg caacctgaa

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

<220>
<223>

<400>

113

18

DNA
Artificial

Synthetic
113

ggctcgtcct cacacatc

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

<220>
<223>

<400>

114

17

DNA
Artificial

Synthetic
114

ttactgtcac catcatg

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

<220>
<223>

<400>

115

19

DNA
Artificial

Synthetic
115

gcagactgga gcctgaaga

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

<220>
<223>

<400>

aagctgaatc actgtgggag gtg

<210>
<211>

116

23

DNA
Artificial

Synthetic

116

117
51

Sequence Listing
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18

19

18

17

19

23



<212>
<213>

<220>
<223>

<400>

Sequence Listing
DNA
Artificial
Synthetic
117

Caacttacta ctgtcaacag agttacagta cccctcccac agtgttacaa g

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

<220>
<223>

<400>

118

54

DNA
Artificial

Synthetic
118

attttgcaac ttactactgt caacatagtc acagtaccca tcccacagtg ttac

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

<220>
<223>

<400>

119

54

DNA
Artificial

Synthetic
119

gtaacactgt gggatgggta ctgtgactat gttgacagta gtaagttgca aaat

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

<220>
<223>

<400>

120

41

DNA
Artificial

Synthetic
120

gcagtgtatt actgtcagca gtatggtagc tcacctccca c

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

<220>
<223>

<400>

121

56

DNA
Artificial

Synthetic
121

attttgcagt gtattactgt caccattatg gtcactcacc tcccacagtg attcag

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

<220>
<223>

<400>

122

56

DNA
Artificial

Synthetic
122

ctgaatcact gtgggaggtg agtgaccata atggtgacag taatacactg caaaat

Page 37
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54

54

41

56

56



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

<220>
<223>

<400>

123

19

DNA
Artificial

Synthetic
123

cttactactg tcaacatag

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

<220>
<223>

<400>

124

19

DNA
Artificial

Synthetic
124

cagcagtctg caacctgaa

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

<220>
<223>

<400>

125

18

DNA
Artificial

Synthetic
125

ggctcgtcct cacacatc

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

<220>
<223>

<400>

126

17

DNA
Artificial

Synthetic
126

tactgtcacc attatgg

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

<220>
<223>

<400>

127

19

DNA
Artificial

Synthetic
127

gcagactgga gcctgaaga

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

<220>

128

23

DNA
Artificial

Sequence Listing
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19

18

17

19



) Sequence Listing
<223> Synthetic

<400> 128
aagctgaatc actgtgggag gtg 23

<210> 129

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 129
aagaagcaca cgactgaggc ac 22

<210> 130

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Synthetic

<400> 130
ggaagatgga tacagttggt gc 22

<210> 131

<211> 95

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 131

Glu ITe val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu
35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala val Tyr Tyr Cys His His Tyr Gly His Ser
85 90 95

<210> 132

<211> 96

<212> PRT

<213> Artificial

Page 39



<220>
<223>

<400>

Glu Ile val Leu Thr
1 5

Glu Arg

Tyr Leu

Ile Tyr
50

Gly Ser
65

Pro Glu

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

<220>
<223>

<400>

Asp Ile
1

Asp Arg

Leu Asn

Tyr Ala Ala Ser Ser

50

Ser Gly Ser Gly Thr
65

Glu Asp

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

Synthetic
132

Ala Thr Leu

20

Ala Trp Tyr

35

Gly Ala ser

Gly Ser Gly

Asp Phe Ala
85

133

95

PRT
Artificial

Synthetic
133

GIn Met Thr
5

val Thr Ile

20

Trp Tyr Gln

35

Phe Ala Thr
85
134
95
PRT

Artificial

Gln

Ser

Gln

Ser

Thr

70

val

Gln

Thr

Gln

Leu

Asp

70

Tyr

Ser

Cys

Gln

Arg

55

Asp

Tyr

Ser

Ccys

Lys

Gln

55

Phe

Tyr

Pro

Arg

Lys

Ala

Phe

Tyr

Pro

Arg

Pro

40

Ser

Thr

Cys

Sequence Listing

Gly

Ala

25

Pro

Thr

Thr

Cys

Ser

Ala

25

Gly

Gly

Leu

Gln

Thr Leu
10

Ser Gln

Gly Gln

Gly Ile

Leu Thr

75

Gln Gln
90

ser Leu
10

Ser Gln

Lys Ala

val Pro

Thr Ile

75

His Ser
90

Page 40

Ser

Ser

Ala

Pro

60

Ile

Tyr

Ser

Ser

Pro

Ser

60

Ser

His

Leu

val

Pro

45

Asp

Ser

Gly

Ala

Ile

Lys

Arg

Ser

Ser

Ser

Ser

30

Arg

Arg

Arg

Ser

Ser

Ser

30

Leu

Phe

Leu

Thr

Pro

15

Ser

Leu

Phe

Leu

ser
95

val

15

Ser

Leu

Ser

Gln

His
95

Gly

Ser

Leu

Ser

Glu

80

Pro

Gly

Tyr

Gly

Pro
80



<220>
<223>

<400>

Asp Ile Gln
1
Asp Arg val Thr Ile

Leu Asn Trp Tyr Gln
35

Tyr Ala Ala Ser Ser
50

Ser Gly Ser Gly Thr

65

Glu Asp Phe Ala Thr

85

<210> 135

<211> 95

<212> PRT

<213> Artificial

<220>

<223> Synthetic

<400> 135

Asp Ile GIn Met Thr

1 5

Asp Arg val Thr Ile

Leu Ash Trp Tyr Gln

Tyr Ala Ala Ser Ser

50

Ser Gly Ser Gly Thr
65

Glu Asp Phe Ala Thr
85

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

Synthetic
134

20

20

35

136
506
DNA
Unknown

Met Thr
5

Gln

Thr

Gln

Leu

Asp

70

Tyr

Gln

Thr

Gln

Leu

Asp

70

Tyr

Ser

Cys

Lys

Gln

55

Phe

Tyr

Ser

Ccys

Lys

Gln

55

Phe

Tyr

Pro

Arg

Pro

40

Ser

Thr

Cys

Pro

Arg

Pro

40

Ser

Thr

Cys

Sequence Listing

Ser

Ala

25

Gly

Gly

Leu

Gln

Ser

Ala

25

Gly

Gly

Leu

Gln

Ser Leu
10

Ser Gln

Lys Ala

val Pro

Thr Ile

75

Gln Ser
90

ser Leu
10

Ser Gln

Lys Ala

val Pro

Thr Ile

75

His Ser
90

Page 41

Ser

Ser

Pro

Ser

60

Ser

Tyr

Ser

Ser

Pro

Ser

60

Ser

His

Ala

Ile

Lys

Arg

Ser

Ser

Ala

Ile

Lys

Arg

Ser

Ser

Ser

Ser

30

Leu

Phe

Leu

Thr

Ser

Ser

30

Leu

Phe

Leu

Thr

val

15

Ser

Leu

Ser

Gln

Pro
95

val

15

Ser

Leu

Ser

Gln

Lys

Gly

Tyr

Gly

Pro
80

Gly

Tyr

Gly

Pro
80



<220>
<223>

<400> 136
atggagtttg

aatagaaaaa
ttctgaccag
tgggggaggc
cacctttagc
ggtctcagct
gttcaccatc
agccgacgac
gggaaccctg
<210> 137
<211> 134
<212> PRT
<213>

<220>
<223>

<400> 137
Met Glu Phe
1

val Gln Cys

Pro Gly Gly
35

Ser Asn Ser
50

Glu Trp val

65

Asp Ser val

Thr Leu His

Tyr Tyr Cys

Leu val Thr
130

mamma

Unknown

mamma

Gly

Glu

20

Ser

Pro

Ser

Lys

Leu

100

Ala

val

ggctgagctg
ttgagtgtga
ggtttctttt
ttggtacagc
aactctccaa
attagtggta
tccagagaca
acggccgtat

gtcaccgtct

Leu

val

Leu

Met

Ala

Gly

85

Gln

Lys

Ser

Ser

Gln

Arg

Ser

Ile

70

Arg

val

Gly

Ser

cctcag

Trp

Leu

Leu

Trp

55

Ser

Phe

Asn

Tyr

getttttctt
atggataaga
tgtttgcagg
ctggggggtc
tgagctgggt
gtggtagtaa
attccaagaa

attactgtgc

Leu

Leu

Ser

40

val

Gly

Thr

Ser

Tyr

Sequence Listing

gtggctattt

gtgagagaaa

tgtccagtgt

cctgagactc

ccgccaggcet

cacattctac

cacgctgcat

gaaaggttac

Phe

Glu

25

Cys

Arg

Ser

Ile

Leu

105

Phe

Leu val
10

Ser Gly

Ala Ala

Gln Ala

Gly ser

75

ser Arg
90
Arg Ala

Asp Tyr

Page 42

taaaaggtaa

cagtggatac

gaggtgcagc
tcctgtgcag

ccagggaagg

gcagactccg

ctgcaagtga

tactttgact

Ala

Gly

Ser

Pro

60

Asn

Asp

Asp

Trp

Ile

Gly

Gly

45

Gly

Thr

Asn

Asp

Gly

Leu

Leu

30

Phe

Lys

Phe

Ser

Thr

110

Gln

ttcatggaga
gtgtggcagt
tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag

actggggcca

Thr

Gly

Tyr

Gly

Gly

Phe

Leu

Ala

80

Asn

val

Thr

60
120
180
240
300
360
420
480
506



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

<400> 138
catctacagc

138
263
DNA

aataggattt
ctggactagg
atggcagtaa
acagtccctg
<210>
<211>

<212>
<213>

139
DNA
<400> 139
ggtgtgtcct
cctcccattc
tatgtcttcc
gttattcctg
cagagctttg
aacacagagc
tgagggagct
accgtctcag
gttttcaata
tctttataat
cttatgtgac
ctgcaagtca
tctggtgtac
aaataatata
atactcagaa
gaattcttta
aattactgac
taagatttca
gactcagtat
ttttaactgt

aaattacgtt

gtggtgagat

2239

musculus

atctgtctag
ggacctgagc
tccttaacta
atacagagat

aagacactga

Homo sapiens

tccaagtatc
ctgggtagag
cactgatgtc
agggaagaga
gagcttttct
tgtcagtggc
gggtctggat
gaggaagagg
gcaataggaa
actaaatttt
atttgctggc
ctgaatttca
taaagaaaat
tttgttatag
actgcaaata
actggaatac
tcacaagtaa
ctttaacaaa
ggtgagaggg
aatcatcgtt
ttttttcctt

catagctctc

gggttacaaa
atactgctgc
agaaatgcac
gtccacaccc

ttc

cctgececttc
ggtctccttg
ttcagcttcc
gaggaggtgg
ttcttctacc
tttgcccctg
gcatttcagc
ttggagattt
tctctcagtt
aaacaatcca
ctctccccca
caagatgtaa
gtgctaattt
catgcctaca
acacacatat
tgttcctcat
ttatactgag
atcttgaaaa
aaataatggg
atctcgattg
cggagacatg

tgcagcctca

Sequence Listing

aagtctatgg
ctaacacatg
tgctcatgaa

tgaagacaac

cttcaggtgt
ttctttceccc
tcttttctgce
gagatgaggc
ccagtttcta
catgttaatt
cacagctgct
ttctgatgtg
gtatgtccgc
atgaatatat
gataaggtca
ggtctcttga
gcagcttact
tctccaggct
taaggagctt
tagaatcaac
caagaagcca
atagatctga
gaggcaggaa
ttattttgga
gttttgcttt

gaccctgggt

Page 43

gatacaattc
aaatggcagt
tatgcaaatt

ctatggccaa

gatgctgatc
aatcttctcc
ccttcccagce
tttattcctg
cgagttcctc
ctttggtcat
gttccacttc
tcctcaatcc
tgagaattta
ctaatttaat
tattctcttc
ttatactata
aaaattagtt
gagtagaagc
tctaaataaa
acattcttta
cacaaatgaa
attaacaaag
tgagaggaac
tacacaggtg
gtcgtccagg

ctccagcaat

ctcagaaagg
tcttctccag
acccaagtct

tgtcctctcc

catgcatctt
cagcagccac
agatgagtct
aaagaatgga
cagtgcctgt
gtagtggtgg
cccacacaga
tgggagaaaa
aacaataact
tttttattag
ctgtttgttc
acatcaataa
gttttagtaa
tttgtttgta
tactatgggt
tacacaacca
attgaaaata
atgagaggtt
acagggaggc
agcacacgtg
ctggagctcc

cctcctccct

60
120
180
240
263

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

1020
1080
1140
1200
1260
1320



ctgccctatg
aaccgcacac
tacaaataag
aaatgtatga
ggtaatcacc
gaacctcacg
tggtgagaag
cattgtaaaa
ttgatactat
tttaaaaata
aattacaaaa
caataggaaa
gacatgctct
ggagatatgc
agctctgaga
tgaacagaga
<210>
<211>
<212>
<213> Homo

<400> 140
gtgagtcctc

140
200
DNA

ggaaataagg
aggatgccct
cctcctgagc
<210>
<211>

<212>
<213>

141
255
DNA
Mus

<400> 141
ctgagcattg

ggaaataaac
aaactaagaa
gaggctcatt
agttggagat

<210>
<211>

142
4798

tagctgggac
ttcaattatg
tggatagata
cactcaagaa
acagtgtgta
agctgtgacc
cacaggccca
cccacctgtg
ataccatggt
tgcagtttat
ttataagatt
gcacaatttc
gagccccact
aaatagagcc
gaggagccca

gaactcacc

sapiens

acaacctctc
gtgctgggtc
gaggcaacag

ccagcagcac

musculus

cagactaatc
tgtctaggga
tctgtgtgat
tgaagaagat

tttca

tacaggtgtg
cagtatttat
atttgttaaa
aataaaactg
cacatcacac
cctgtgtgct
gatgcccagg
cttttgctga
ttctctgegt
gtagatctat
tttaggtttt
ccaatgcttt
atctccaaag
ctccgtctgce

gccctgggat

tcctgcttta
tcctgccaag

cggccacaca

ttggatattt
tctcagagcc
ggtgttggtg

gctaaaacaa

caccaccatg
tatatagcaa
gattgatgga
taggaaactt
catgttccca
gggcttggtt
ctcactctga
taatttttca
atgtaaaaat
ggtacctcaa
aaggtttaag
caatatcaca
gcctctcacc
tgatgaaaac

tttcaggtgt

actctgaagg
agagccccgg

gacgaggggc

gtccctgagg
tttaggacag
gagtccctgg

tcctatggct

Page 44

Sequence Listing

ctcggcttca
taatgcctca
aagatagata
gecttttcttt
ttacagagaa
cagggagaag
ccaaaagtga
tctttaacat
aaaagatgat
taaaactgtt
tttatcacaa
gatctccccg
ccagagctta
cagcccagcc

tttcatttgg

gttttgctgc
agcagcctgg

aagggctcca

gagccggctg
attatctcca

atgatgggat
ggagggatag

gtgcgtatta
ataagggtat
ccaacatgag
atatttgtta
aaggttctgc
tcaggtccag
gcactgggga
ggaaataata
tggtgctaac
ttaaaataaa
aacaaactga
aggacattct
ctatatagta
ctgaccctgc

tgatcaggac

atttttgggg

ggggctcagg
gatgctcctt

agagaagttg
catctttgaa

agggactttg
ttggggctgt

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2239

60
120
180
200

60
120
180
240
255



<212>
<213>

<220>
<223>

DNA

<400> 142
ctcgagcatc

gaaaggaata
ctccagctgg
aagtctatgg
ctctccacag
tgccatttca
ggggtaccga
tgcccaaggt
cataagcctg
ccagaacctt
atgactgttt
ccgtgggtcg
ctaaaacaaa
cagaggtagt
acggctccgce
tgaccgtaag
cggcttcccc
acgacatcat
gcaatgacat
tgctgacaaa
ttgatccggt
actcgccgcec
ggtacagcgc
agcgcctgcec
aagaagaaga
aaggcgagat
agcacactgg
tccttcaggt
tgttctttcc

cctcttttct

gggagatgag

uUnknown

mamma

tacagcatct
ggatttggac
actaggtcct
cagtaaatac
tccctgaaga
ttacctcttt
aaccttgcgc
tgccgggtga
ttcggttcgt
gaccgaacgc
ttttggggta
atgtttgatg
gttaaacatc
tggcgtcatc
agtggatggc
gcttgatgaa
tggagagagc
tccgtggegt
tcttgcaggt
agcaagagaa
tcctgaacag
cgactgggct
agtaaccggc
ggcccagtat
tcgcttggcec
caccaaggta
cggccgttac
gtgatgctga
ccaatcttct
gcccttccca

gctttattcc

gtctaggggt

ctgagcatac
taactaagaa
agagatgtcc
cactgattct
ctccgcaccc
tcgttcgeca
cgcacaccgt
aagctgtaat
agcggtggta
cagtctatgc
ttatggagca
atgagggaag
gagcgccatc
ggcctgaagce
acaacgcggc
gagattctcc
tatccagcta
atcttcgagc
catagcgttg
gatctatttg
ggcgatgagc
aaaatcgcgc
cagcccgtca
tcgcgcgeag
gtcggcaaat
tagtggcgcg
tccatgcatc
cccagcagcc
gcagatgagt

tgaaagaatg

tacaaaaagt
tgctgcctaa
atgcactgct
acaccctgaa
aactataacg
gacatagatg
gccaggacag
ggaaacggat
gcaagtagcg
acggcgcagt
ctcgggcatc
gcaacgatgt
cggtgatcgc
tcgaaccgac
cacacagtga
gagctttgat
gcgctgtaga
agcgcgaact
cagccacgat
ccttggtagg
aggcgctaaa
gaaatgtagt
cgaaggatgt
tacttgaagc
atcagttgga
aatgtctcct
ccggtgtgtc
ttcctcccat
actatgtctt
ctgttattcc

gacagagctt
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ctatgggata
cacatgaaat
catgaatatg
gacaacctat
gtcctaaggt
catctgcaga
aaatgcctcg
gaaggcacga
tatgcgctca
ggcggttttc
caagcagcaa
tacgcagcag
cgaagtatcg
gttgctggcc
tattgatttg
caacgacctt
agtcaccatt
gcaatttgga
cgacattgat
tccagcggceg
tgaaacctta
gcttacgttg
cgctgecgac
tagacaggct
agaatttgtc
aggcacgaag
cttccaagta
tcctgggtag
cccactgatg
tgagggaaga
tggagctttt

caattcctca
ggcagttctt
caaattaccc
ggccaatgtc
agcgatcgag
attcgccctt
acttcgctgce
acccagtgga
cgcaactggt
atggcttgtt
gcgcgttacg
ggcagtcgcc
actcaactat
gtacatttgt
ctggttacgg
ttggaaactt
gttgtgcacg
gaatggcagc
ctggctatct
gaggaactct
acgctatgga
tcccgeattt
tgggcaatgg
tatcttggac
cactacgtga
ggcgaattcc
tccctgeect
agggtctcct
tcttcagctt
gagaggaggt
ctttcttcta

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



ccccagtttc
tgcatgttaa
gccacagctg
ttttctgatg
ttgtatgtcc
caatgaatat
cagataaggt
aaggtctctt
ttgcagctta
catctccagg
attaaggagc
attagaatca
agcaagaagc
aaatagatct
gggaggcagg
tgttattttg
tggttttgct
cagaccctgg
tgcaccacca
attatatagc
aagattgatg
tgtaggaaac
accatgttcc
ctgggcttgg
ggctcactct
gataattttt
gtatgtaaaa
atggtacctc
ttaaggttta
ttcaatatca
aggcctctca
gctgatgaaa
attttcaggt

gggctgagct

tacgagttcc
ttctttggtc
ctgttccact
tgtcctcaat
gctgagaatt
atctaattta
catattctct
gattatacta
ctaaaattag
ctgagtagaa
tttctaaata
acacattctt
cacacaaatg
gaattaacaa
aatgagagga
gatacacagg
ttgtcgtcca
gtctccagca
tgctcggctt
aataatgcct
gaaagataga
ttgcttttct
cattacagag
ttcagggaga
gaccaaaagt
catctttaac
ataaaagatg
aataaaactg
agtttatcac
cagatctccc
ccccagagct
accagcccag
gttttcattt

ggctttttct

tccagtgcect
atgtagtggt
tccccacaca
cctgggagaa
taaacaataa
attttttatt
tcctgtttgt
taacatcaat
ttgttttagt
gctttgtttg
aatactatgg
tatacacaac
aaattgaaaa
agatgagagg
acacagggag
tgagcacacg
ggctggagct
atcctcctcc
cagtgcgtat
caataagggt
taccaacatg
ttatatttgt
aaaaggttct
agtcaggtcc
gagcactggg
atggaaataa
attggtgcta
ttttaaaata
aaaacaaact
cgaggacatt
tactatatag
ccctgaccct

ggtgatcagg
tgtggctatt

gtaacacaga
ggtgagggag
gaaccgtctc
aagttttcaa
cttctttata
agcttatgtg
tcctgcaagt
aatctggtgt
aaaaataata
taatactcag
gtgaattctt
caaattactg
tataagattt
ttgactcagt
gcttttaact
tgaaattacg
ccgtggtgag
ctctgcccta
taaaccgcac
attacaaata
agaaatgtat
taggtaatca
gcgaacctca
agtggtgaga
gacattgtaa
tattgatact
actttaaaaa
aaaattacaa
gacaatagga
ctgacatgct
taggagatat
gcagctctga
actgaacaga

ttaaaaggta
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gctgtcagtg
ctgggtctgg
aggaggaaga
tagcaatagg
atactaaatt
acatttgctg
cactgaattt
actaaagaaa
tatttgttat
aaactgcaaa
taactggaat
actcacaagt
cactttaaca
atggtgagag
gtaatcatcg
ttttttttcc
atcatagctc
tgtagctggg
acttcaatta
agtggataga
gacactcaag
ccacagtgtg
cgagctgtga
agcacaggcc
aacccacctg
atataccatg
tatgcagttt
aattataaga
aagcacaatt
ctgagcccca
gcaaatagag
gagaggagcc
gagaactcac

attcatggag

gctttgcccc
atgcatttca
ggttggagat
aatctctcag
ttaaacaatc
gcctctecccc
cacaagatgt
atgtgctaat
agcatgccta
taacacacat
actgttcctc
aattatactg
aaatcttgaa
ggaaataatg
ttatctcgat
ttcggagaca
tctgcagect
actacaggtg
tgcagtattt
taatttgtta
aaaataaaac
tacacatcac
cccctgtgtg
cagatgccca
tgcttttgct
gtttctctgc
atgtagatct
tttttaggtt
tcccaatgct
ctatctccaa
ccctcegtct
cagccctggg
catggagttt

aaatagaaaa

1920
1980
2040
2100
2160
2220
2280
2340
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



attgagtgtg
gggtttcttt
cttggtacag
caactctcca
tattagtggt
ctccagagac
cacggccgta
ggtcaccgtc
ttgctgcatt
agcctggggg
ggctccagat
gatatttgtc
cagagccttt
gttggtggag
aaaacaatcc
<210> 143
<211> 8

<212> PRT
<213>

<220>
<223>

<400> 143

aatggataag
ttgtttgcag
cctggggggt
atgagctggg
agtggtagta
aattccaaga
tattactgtg
tcctcaggtg
tttgggggga
gctcaggagg
gctccttect
cctgagggag
aggacagatt
tccctggatg

tatggctgga

Unknown

mamma

agtgagagaa
gtgtccagtg
ccctgagact
tccgccaggce
acacattcta
acacgctgca
cgaaaggtta
agtcctcaca
aataagggtg
atgccctgag
cctgagccca
ccggctgaga
atctccacat
atgggatagg
gggatagttg

Ala Lys Gly Tyr Tyr Phe Asp Tyr
1 5

<210> 144
<211> 5

<212> PRT
<213> Unknown
<220>

<223> mammal
<400> 144

Asp Tyr Ser Asn Tyr
1 5

<210> 145
<211> 445
<212> DNA
<213> Unknown
<220>

<223> mammal

acagtggata
tgaggtgcag
ctcctgtgeca
tccagggaag
cgcagactcc
tctgcaagtg
ctactttgac
acctctctcc
ctgggtctcc
gcaacagcgg
gcagcacctg
gaagttggga
ctttgaaaaa

gactttggag
gggctgtagt
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cgtgtggcag
ctgttggagt
gcctctggat
gggctggagt
gtgaagggcc
aacagcctga
tactggggcc
tgctttaact
tgccaagaga
ccacacagac
agcattgcag
aataaactgt
ctaagaatct
gctcatttga

tggagatttt

tttctgacca
ctgggggagg
tcacctttag
gggtctcagce
ggttcaccat
gagccgacga
agggaaccct
ctgaagggtt
gccccggage
gaggggcaag
actaatcttg
ctagggatct
gtgtgatggt
agaagatgct

cactcgag

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4798



<400> 145
ctcgagccac

tgcaatgtga
tccggctgag
gccaggcccc
cttattacgc
ccctctatct
aaaccacagt
tcaccgtgtc
<210>
<211>
<212>
<213>

<220>
<223>

146
448
DNA

<400> 146
ctcgagccac

tgcaatgtga
tccggctgag
gccaggcccc
cttattacgc
ccctctatct
aagattattc
ccgtcaccgt
<210>
<211>
<212>
<213>

<220>
<223>

147
430
DNA

<400> 147
ctcgagccac

tgcaatgtga
tccggctgag
gccaggcccc
cttattacgc
ccctctatct
aaaccacagt

cctgaagagc

catggagttc
agtgcagttg
ctgcgcagcec
tggtaagggg
tgatagcgtg
tcagatgaat
gacatactac

cagcgcctga

Unknown

mamma

catggagttc
agtgcagttg
ctgcgcagcec
tggtaagggg
tgatagcgtg
tcagatgaat
aaattactac

gtccagcgcc

Unknown

mamma

catggagttc
agtgcagttg
ctgcgcagcec
tggtaagggg
tgatagcgtg
tcagatgaat

gacatacttt

gggctgtcct
ctggagtccg
agtggtttca
ctggaatggg
aagggacgct
agcctccgeg
tactattatg

agagc

gggctgtcct
ctggagtccg
agtggtttca
ctggaatggg
aagggacgct
agcctccgeg
tactactatt

tgaagagc

gggctgtcct
ctggagtccg
agtggtttca
ctggaatggg
aagggacgct
agcctccgeg

gattactggg

ggctttttct
gggggggcct
cgttcagtag
tgtcagctat
tcacaatctc
ctgaggacac

gcatggacgt

ggctttttct
gggggggcect
cgttcagtag
tgtcagctat
tcacaatctc
ctgaggacac

atggcatgga

ggctttttct
gggggggcect
cgttcagtag
tgtcagctat
tcacaatctc

ctgaggacac

gacaggggac
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tgtggccatt
tgtgcagcct
ttatgctatg
ttccggcage
tcgggacaac

cgctgtttat

ctggggtcag

tgtggccatt
tgtgcagcct
ttatgctatg
ttccggeage
tcgggacaac

cgctgtttat

cgtctggggt

tgtggccatt
tgtgcagcct
ttatgctatg
ttccggcage
tcgggacaac
cgctgtttat

cctcgtcacc

ctgaagggtg
ggaggatcac
tcttgggtgce
ggcggatcta
tccaaaaaca
tactgcgcca

ggaacaaccg

ctgaagggtg
ggaggatcac
tcttgggtgc
ggcggatcta
tccaaaaaca
tactgcgcca

cagggaacaa

ctgaagggtg
ggaggatcac
tcttgggtgce
ggcggatcta
tccaaaaaca
tactgcgcca

gtctcttctg

60
120
180
240
300
360
420
445

60
120
180
240
300
360
420
448

60
120
180
240
300
360
420
430



<210> 148

<211> 433

<212> DNA

<213> Unknown

<220>

<223> mammal

<400> 148

ctcgagccac catggagttc gggctgtcct

tgcaatgtga agtgcagttg ctggagtccg

tccggctgag ctgcgcagec agtggtttca

gccaggcccc tggtaagggg ctggaatggg

cttattacgc tgatagcgtg aagggacgct

ccctctatct tcagatgaat agcctccgceg

aagattattc aaattactac tttgattact

ctgcctgaag agc

<210> 149

<211> 141

<212> PRT

<213> Unknown

<220>

<223> mammal

<400> 149

Met Glu Phe Gly Leu Ser Trp Leu

1

val GIn Cys Glu val Gln Leu Leu

20

Pro Gly Gly Ser Leu Arg Leu Ser
35 40

Ser Ser Tyr Ala Met Ser Trp val

50 55

Glu Trp val Ser Ala Ile Ser Gly

65 70

Asp Ser val Lys Gly Arg Phe Thr

85
Thr Leu Tyr Leu GIln Met Asn Ser
100

Tyr Tyr Cys Ala Lys Thr Thr val

115 120

Sequence Listing

ggctttttct
gggggggcct
cgttcagtag
tgtcagctat
tcacaatctc

ctgaggacac

ggggacaggg

Phe

Glu

25

Cys

Arg

Ser

Ile

Leu

105

Thr

Leu val Ala

10

Ser Gly Gly

Ala Ala ser

Gln Ala Pro

60

Gly Gly ser

75

ser
90

Arg Asp

Arg Ala Glu

Tyr Tyr Tyr

Page 49

Ile

Gly

Gly

45

Gly

Thr

Asn

Asp

Tyr

tgtggccatt
tgtgcagcct
ttatgctatg
ttccggcage
tcgggacaac
cgctgtttat

gaccctcgtc

Leu

Leu

30

Phe

Lys

Tyr

Ser

Thr

110

Tyr

ctgaagggtg
ggaggatcac
tcttgggtgce
ggcggatcta
tccaaaaaca
tactgcgcca

accgtctctt

Lys

val

Thr

Gly

Tyr

Gly

Gly

Phe

Leu

Ala

80

Asn

val

Met

60
120
180
240
300
360
420
433



Sequence Listing

Asp val Trp Gly GIn Gly Thr Thr val Thr val Ser Ser
130 135

<210> 150
<211> 140
<212> PRT
<213>

<220>
<223>

<400> 150
Met Glu Phe
1

val Gln Cys

Pro Gly Gly
35

ser Ser Tyr
50

Glu Trp val
65

Asp Ser val

Thr Leu Tyr

Tyr Tyr Cys

Met Asp val
130

<210> 151
<211> 17

<212> DNA
<213>

<220>
<223>

<400> 151

uUnknown

mamma

Gly

Glu

20

Ser

Ala

Ser

Lys

Leu

100

Ala

Trp

Unknown

mamma

Leu

val

Leu

Met

Ala

Gly

85

Gln

Lys

Gly

tgcggccgat cttagcc

<210> 152
<211> 21

<212> DNA
<213>

unknown

Ser

Gln

Arg

Ser

Ile

70

Arg

Met

Asp

Gln

Trp

Leu

Leu

Trp

55

Ser

Phe

Asn

Tyr

Leu

Leu

Ser

40

val

Gly

Thr

Ser

Ser

120

Thr

Phe

Glu

25

Cys

Arg

Ser

Ile

Leu

105

Asn

Thr

Leu val

10

Ser Gly

Ala Ala

Gln Ala

Gly Gly
75

ser Arg
90
Arg Ala

Tyr Tyr

val Thr

Page 50

140

Ala

Gly

Ser

Pro

60

Ser

Asp

Glu

Tyr

val
140

Ile

Gly

Gly

45

Gly

Thr

Asn

Asp

Tyr

Leu

Leu

30

Phe

Lys

Tyr

Ser

Thr

110

Tyr

Thr

Gly

Tyr

Tyr

Gly

Phe

Leu

Ala

80

Asn

val

Gly

17



<220>
<223> mammal

<400> 152
acgagcgggt tcggcccatt c

<210> 153
<211> 18
<212> DNA
<213> unknown

<220>
<223> mammal

<400> 153
ttgaccgatt ccttgcgg

<210> 154
<211> 20
<212> DNA
<213> unknown

<220>
<223> mammal

<400> 154
tcaggtgtga tgctgatcca

<210> 155
<211> 25
<212> DNA
<213> unknown

<220>
<223> mammal

<400> 155
tgcatcttcc tcccattcct gggta

<210> 156
<211> 20
<212> DNA
<213> unknown

<220>
<223> mammal

<400> 156
tggctgctgg gagaagattg

<210> 157
<211> 18
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 157
cccagcagcc actatgtc

Sequence Listing
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21

18

20

25

20

18



<210> 158
<211> 25
<212> DNA
<213> Unknown
<220>

<223> mammal

<400> 158
tcccactgat gtcttcagct tcctc

<210> 159
<211> 23
<212> DNA
<213> Unknown
<220>

<223> mammal

<400> 159
ccctcaggaa taacagactc atc

<210> 160
<211> 19
<212> DNA
<213> Unknown
<220>

<223> mammal

<400> 160
aagggccggt tcaccatct

<210> 161
<211> 26
<212> DNA
<213> Unknown
<220>

<223> mammal

<400> 161
ccagagacaa ttccaagaac acgctg

<210> 162
<211> 18
<212> DNA
<213> Unknown
<220>

<223> mammal

<400> 162
cggctctcag gctgttca

<210> 163
<211> 20
<212> DNA
<213> Unknown
<220>

<223> mammal

Sequence Listing

Page 52

25

23

19

26

18



<400> 163
gcagcctctg gattcacctt

<210> 164
<211> 24
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 164

agcaactctc caatgagctg ggtc

<210> 165
<211> 21
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 165
tcacggagtc tgcgtagaat g

<210> 166
<211> 20
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 166
ctcagtgatt ctggccctgc

<210> 167
<211> 32
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 167

Sequence Listing

tgctccacag ctacaaaccc cttcctataa tg

<210> 168
<211> 21
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 168
ggatgatggc tcagcacaga g

<210> 169
<211> 19
<212> DNA
<213> Unknown

Page 53

20

24

21

20

32

21



<220>
<223>

<400>

mamma

169

ggtggagagg ctattcggc

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

<220>
<223>

<400>

170

23

DNA
uUnknown

mamma

170

tgggcacaac agacaatcgg ctg

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

<220>
<223>

<400>

171

17

DNA
Unknown

mamma

171

gaacacggcg gcatcag

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

<220>
<223>

<400>

172

23

DNA
uUnknown

mamma

172

ggtgtgcgat gtaccctctg aac

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

<220>
<223>

<400>

173

32

DNA
Unknown

mamma

173

Sequence Listing

ctaaaaatgc tacacctggg gcaaaacacc tg

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

<220>
<223>

<400>

174

25

DNA
Unknown

mamma

174

tgtggcagtt taatccagct ttatc
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19

23

17

23

32

25



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

<220>
<223>

<400>

175

28

DNA
Unknown

mamma

175

gatgggaaga gactggtaac atttgtac

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

<220>
<223>

<400>

176

27

DNA
Unknown

mamma

176

cctccactgt gttaatggct gccacaa

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

<220>
<223>

<400>

177

26

DNA
uUnknown

mamma

177

ttcctctatt tcactctttg aggctc

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

<220>
<223>

<400>

178

20

DNA
Unknown

mamma

178

tggtcacctc caggagcctc

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

<220>
<223>

<400>

179

30

DNA
Unknown

mamma

179

agtctctgct tcccccttgt ggctatgagce

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

<220>
<223>

180

21

DNA
Unknown

mamma

Sequence Listing

Page 55

28

27

26

20

30



Sequence Listing
<400> 180
gctgcagggt gtatcaggtg c 21

<210> 181
<211> 17
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 181
gccatgcaag gccaagc 17

<210> 182
<211> 24
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 182
ccaggaaaat gctgccagag cctg 24

<210> 183
<211> 24
<212> DNA
<213> Unknown

<220>
<223> mammal

<400> 183
agttcttgag ccttagggtg ctag 24
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