eolf-seql

SEQUENCE LISTING

<110> Micreos Human Health B.V.

<120> A method of treatment of a bacterial infection.

<130> P6054982PCT

<150> 15158880.3

<151> 2015-

03-12

<150> EP15158880.3

<151> 2015-

<160> 108

03-12

<170> PatentIn version 3.5

<210> 1
<211> 180
<212> PRT

<213> Artificial

<220>

<223> Polypeptide fragment

<400> 1

Met Leu Lys
1

Ala Pro Lys

Ser Met Thr
35

Asn Gly Thr
50

Glu Val Leu
65

His Ile
5

Pro Ser

20

Pro Ser

His Val

Trp Tyr

Tyr

Ile

Gln

Asn

His
70

Ser

Gln

Tyr

Gly

55

Pro

Asn His Ile Lys Gly
10

Gly Val val Ile His
25

Leu Pro Trp Leu Tyr
40

Trp Ala Ser Val Tyr
60

Thr Asp Tyr Val Glu
75

Page 1

Asn

Asn

Ala

45

Ala

Trp

Lys Ile
15

Asp Tyr

30

Arg Glu

Asn Arg

His Cys

Thr

Gly

Asn

Asn

Gly
80



Asn

Tyr

Thr

Asn

Pro

145

Thr

His

Gln

Pro

Leu

Arg

130

His

Thr

Tyr

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

<220>
<223>

<400>

Trp

Gly

Lys

115

Asn

Arg

Asn

Tyr

2
141
PRT

Ala

Arg

100

Val

Thr

Ser

Ile

Asp
180

Asn

85

Ile

Ala

Val

Trp

Asn
165

Artificial

Ala

Ser

Ala

Arg

Asp

150

Lys

Asn

Asp

Asp

Leu

135

Leu

Met

Polypeptide fragment

2

Leu

Lys

Val

120

His

His

Lys

Ile

Leu

105

Met

Asn

Val

Asp

Ala Ala Thr His Glu His Ser Ala Gln

1

5

eolf-seql
Gly Phe Glu
90

Phe Leu Glu

Lys Ser Tyr

Glu Phe Phe
140

Gly Lys Gly
155

Tyr Phe Ile
170

Val

Asn

Gly

125

Gly

Glu

Lys

Cys

Glu

110

Leu

Thr

Pro

Arg

Trp Leu Asn Asn Tyr

10

Glu

95

Glu

Pro

Ser

Tyr

Ile
175

Lys
15

Ser

Ala

Val

Cys

Thr

160

Lys

Lys

Gly Tyr Gly Tyr Gly Pro Tyr Pro Leu Gly Ile Asn Gly Gly Met His

20

25

30

Tyr Gly Val Asp Phe Phe Met Asn Ile Gly Thr Pro Val Lys Ala Ile

35

40

Page 2

45



Ser Ser Gly
50

Asn Gln Ile
65

Met His Leu

Gly Gln Ile

His Leu His
115

Gln Asp Pro
130

<210> 3
<211> 161
<212> PRT

Lys

Gly

Ser

Ile

100

Phe

Met

Ile

Leu

Lys

85

Gly

Gln

Pro

<213> Artificial

<220>

Val

Ile

70

Tyr

Trp

Arg

Phe

Glu

55

Glu

Asn

Ser

Met

Leu
135

<223> Polypeptide fragment

<400> 3

Met Ser Ile Ile Met Glu Val

1

5

Asn Glu Phe Ile Glu Trp Leu

20

Val Asp Leu Trp Tyr Gly Phe

35

Ala Gly

Asn Asp

Val Lys

Gly Ser

105

Val Asn
120

Lys Ser

Ala Thr

eolf-seql

Trp Ser

Gly Vval
75

Val Gly

90

Thr Gly

Ser Phe

Ala Gly

Met Gln
10

Asn

60

His

Asp

Tyr

Ser

Tyr
140

Ala

Lys Thr Ser Glu Gly

25

Tyr Gly

Arg Gln

Tyr Val

Ser Thr
110

Asn Ser
125

Gly

Gly

Trp

Lys

95

Ala

Thr

Gly

Tyr

80

Ala

Pro

Ala

Lys Leu Thr Lys

15

Lys Gln Phe Asn

30

Gln Cys Phe Asp Tyr Ala Asn Ala Gly

40

Page 3

45



Trp

Ile

65

Thr

Asn

Leu

Thr

Arg

145

Lys

Lys

50

Pro

Pro

Tyr

Asp

Asp

130

Gln

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

<220>
<223>

<400>

4
1
P

Val

Phe

Asp

Gly

Tyr

115

Gly

His

45
RT

Leu

Ala

Phe

Ala

100

Ile

Ile

Ala

Phe

Asn

Leu

85

Gly

Ile

Glu

Tyr

Artificial

Gly

Asn

70

Ala

Tyr

Val

Gln

Asp
150

Leu

55

Phe

Gln

Gly

Tyr

Pro

135

Phe

Polypeptide fragment

4

Leu

Asp

Pro

His

Glu

120

Gly

Pro

Leu

Gly

Gly

Val

105

Gln

Trp

Met

eolf-seql
Lys Gly Leu

Leu

Asp

90

Ala

Asn

Gly

Trp

Ala

75

Met

Trp

Trp

Trp

Phe
155

60

Thr

Val

Val

Leu

Glu

140

Ile

Gly

Val

Val

Ile

Gly

125

Lys

Arg

Ala

Tyr

Phe

Glu

110

Gly

Val

Pro

Lys

Gln

Gly

95

Ala

Gly

Thr

Asn

Asp

Asn

80

Ser

Thr

Trp

Arg

Phe
160

Met Lys Thr Leu Lys Gln Ala Glu Ser Tyr Ile Lys Ser Lys Val Asn

1

5

10

15

Thr Gly Thr Asp Phe Asp Gly Leu Tyr Gly Tyr Gln Cys Met Asp Leu

20

25

Page 4

30



Ala

Gly

Val

65

Val

Thr

Gln

Arg

Ala
145

Val

Asn

50

Tyr

Trp

Asn

Asn

Thr
130

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

<220>
<223>

<400>

5
1
P

Asp

35

Ala

Lys

Thr

Pro

Trp

115

His

51
RT

Tyr

Lys

Asn

Thr

Asp

100

Asn

Asp

Ile

Asp

Tyr

Gly

85

Pro

Gly

Tyr

Artificial

Polypeptide fragement

5

Tyr

Ala

Pro

70

Asn

Tyr

Asn

Thr

His

Ile

55

Ala

Phe

Gly

Gly

Gly
135

Val

40

Asn

Phe

Ala

Asp

Ile

120

Ile

Thr

Asn

Arg

Thr

Leu

105

Tyr

Thr

eolf-seql

Asp Gly Lys

Ser

Pro

Tyr

90

Gln

Lys

His

Phe

Lys

75

Gly

Tyr

Thr

Phe

Gly

60

Tyr

His

Val

Glu

Ile
140

Ile

45

Gly

Ile

Thr

Leu

125

Arg

Arg

Thr

Asp

Ala

Val

110

Ala

Pro

Met

Ala

Val

Ile

95

Leu

Thr

Asn

Trp

Thr

Val

80

Val

Glu

Ile

Phe

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

1

5

10

Page 5
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Ala

Tyr

Tyr

Arg

65

Pro

Gly

Phe

Ser

Val
145

Ala

His

Trp

50

Tyr

Lys

Val

Thr

Pro

130

Arg

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

<220>
<223>

<400>

6
1
P

Trp

Gly

35

His

Pro

Pro

Gly

Ser

115

Gly

Pro

47
RT

Ala

20

Ala

Phe

Lys

Gly

His

100

Val

Ala

Pro

Lys

Gln

Lys

Gly

Asp

85

Thr

Asp

Lys

Tyr

Artificial

Arg

Cys

Thr

Phe

70

Met

Ala

Gln

Ile

His
150

Met

Trp

Thr

55

Lys

Ala

Val

Asn

Lys

135

Ala

Polyppetide fragment

6

Ile

Asp

40

Gly

Phe

Val

Val

Trp

120

His

Gly

25

Leu

Asn

Tyr

Trp

Ile

105

Ile

Ser

eolf-seql
Arg Arg Val

Pro

Ala

Arg

Gly

90

Gly

Gly

Tyr

Asn

Ile

Asn

75

Lys

Pro

Ala

Asn

Tyr

Ala

60

Thr

Gly

Ser

Asn

Gly
140

Asp

Ile

45

Met

Arg

Ser

Thr

Ser

125

Ile

Val

30

Phe

Ala

Asn

Phe

Lys

110

Tyr

Ser

Asp

Asn

Trp

Phe

Asn

95

Ser

Thr

Gly

Gly

Arg

Tyr

Val

80

Asn

Tyr

Gly

Phe

Met Ala Leu Pro Lys Thr Gly Lys Pro Thr Ala Lys Gln Val Val Asp

1

5

10

Page 6

15



Trp

Gly

Asn

Pro

65

Pro

Trp

Tyr

Pro

Arg
145

Ala

Arg

Phe

50

Glu

Gly

Gly

Ser

Ala

130

Pro

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

<220>
<223>

<400>

Ile

Gln

35

Lys

Gly

Asp

His

Val

115

Ala

Ala

7
165
PRT

Asn

20

Cys

Thr

Phe

Ile

Thr

100

Asp

Lys

Leu

Trp

Pro

Lys

Ala

85

Gly

Gln

Ile

Artificial

Ile

Asp

Gly

Val

70

Val

Ile

Asn

Lys

Gly

Leu

Asn

55

Phe

Trp

Val

Trp

His
135

Polypeptide fragment

7

Ser

Pro

40

Ala

Arg

Thr

Val

Asn

120

Ser

Gly

25

Asn

Arg

Asn

Gly

Gly

105

Asn

Tyr

eolf-seql

Val Asp Val

Tyr

Asp

Thr

Gly

90

Pro

Ser

Phe

Ile

Met

Ser

75

Asn

Ser

Asn

Gly

Phe

Ala

60

Asp

Tyr

Thr

Ser

Val
140

Page 7

Asp

Asn

45

Trp

Phe

Asn

Lys

Tyr

125

Thr

Gly

30

Arg

Tyr

Val

Trp

Ser

110

Val

His

Tyr

Tyr

Arg

Pro

Asn

95

Tyr

Gly

Phe

Tyr

Trp

Tyr

Lys

80

Thr

Phe

Ser

Val



Met

Lys

Asp

Tyr

Leu

65

Lys

Thr

Gln

Thr

Pro

145

Ile

Ala

Gly

Pro

Tyr

50

Thr

Gln

Val

Gln

Phe

130

Thr

Pro

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

Lys

Thr

Ser

35

His

Asp

Ser

Pro

Trp

115

Thr

Lys

Val

8
128
PRT

Thr

Val

20

Phe

Ala

Asn

Tyr

Lys

100

Gly

Ile

Arg

Lys

Gln

Asp

Gly

Gln

Lys

Gly

85

Lys

His

Leu

Val

Ala
165

Artificial

Ala

Ser

Val

Cys

Val

70

Thr

Gly

Ile

Glu

Asp
150

Glu

Pro

Met

Gln

55

Arg

Gly

Trp

Gly

Gln

135

Asn

Ile

Tyr

Glu

40

Asp

Thr

Phe

Ile

Ile

120

Asn

Tyr

Asn

Arg

25

Ala

Leu

Trp

Lys

Ala

105

Val

Trp

Tyr

eolf-seql
Lys Arg Leu

10

Ile

Gly

Ile

Gly

Ile

90

Val

Tyr

Asn

Gly

Lys

Ala

Thr

Asn

75

His

Phe

Asp

Gly

Leu
155

Lys

Ile

Asp

60

Ala

Glu

Thr

Gly

Tyr

140

Thr

Page 8

Asp

Ala

Asp

45

Tyr

Lys

Asn

Ser

Gly

125

Ala

His

Ala

Thr

30

Ala

Val

Asp

Lys

Gly

110

Asn

Asn

Phe

Tyr

15

Ser

Asp

Leu

Gln

Pro

95

Ser

Thr

Lys

Ile

Ala

Tyr

Gly

Trp

Ile

80

Ser

Tyr

Ser

Lys

Glu
160



<220>
<223>

<400>

Polypeptide fragment

8

Gly Gly Lys Leu

1

Val

Thr

Ala

Gly

65

Thr

Ser

Trp

Lys

Asp

Ser

50

Pro

Ile

Trp

Asp

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

<220>
<223>

<400>

Gln Glu
20

Trp Lys
35

Phe Thr

Trp Thr

Lys Tyr

Glu Thr
100

Ala Lys
115

9
78
PRT

Glu

Val

Gln

Val

Gly

Asp

85

Phe

Thr

Artificial

Val

Lys

Asn

Thr

His

70

Glu

Glu

Gly

Ser

Lys

Lys

Ala

55

Pro

Val

Gly

Lys

Polypeptide fragment

9

Lys

Gln

Asp

40

Pro

Gln

Gln

Glu

Val
120

Ala

Glu

25

Gly

Glu

Ala

Lys

Thr

105

Gly

eolf-seql

Ala

10

Ala

Ile

Gly

Gly

Phe

90

Val

Lys

Thr

Lys

Trp

Ile

Val

75

Asp

Tyr

Leu

Ile

Gln

Tyr

Ile

60

Leu

Gly

Met

Trp

Page 9

Lys

Ile

Lys

45

Thr

Gln

His

Pro

Gly
125

Gln

Val

30

Ala

Arg

Lys

Val

Val

110

Glu

Ser
15

Lys

Glu

Tyr

Gly

Trp

95

Arg

Ile

Asp

Ala

His

Lys

Gln

80

Val

Thr

Lys



Ala Pro

Gly Lys

Leu Lys

Tyr Val
50

Arg Phe
65

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

<220>
<223>

<400>

Trp Lys
1

Phe Thr

Ser Met

Asp Glu
50

Asn Ser
65

Lys Ser

Phe Thr
20

Gly Ile
35

Pro Phe

Lys Tyr

10
92
PRT

Lys

Ala

Val

Asp

Val

Artificial

Pro

Asn

Val

Gln

Gln
70

Ser

Ser

Glu

Val

55

Pro

Polypeptide fragment

10

Thr Asn

Pro Asn
20

Pro Gln
35

Val Met

Gly Gln

Lys

Thr

Ser

Lys

Arg

Tyr

Asp

Gly

Gln

Ile
70

Gly

Ile

Val

Asp

55

Tyr

Lys

Thr

Ser

40

Ile

Gly

Thr

Ile

Leu

40

Gly

Leu

Ile

Ile

25

Gly

Lys

Ser

Leu

Thr

25

Lys

His

Pro

eolf-seql
Lys Thr Thr

10

Lys

Ser

Lys

Ser

Tyr

10

Arg

Ala

Val

Val

Trp

Asp

Asn
75

Lys

Thr

Gly

Trp

Arg

Leu

Gly

60

Lys

Ser

Thr

Gln

Val
60

Val Arg Thr

75

Page 10

Trp

Lys

Tyr

45

Tyr

His

Glu

Gly

Thr

45

Gly

Trp

Asn

Ser

30

Lys

Trp

Phe

Ser

Pro

30

Ile

Tyr

Asn

Trp

15

Pro

Gly

Trp

Ala

15

Phe

His

Thr

Lys

Gly

Gly

Asn

Ile

Ser

Arg

Tyr

Gly

Ser
80



eolf-seql

Thr Asn Thr Leu Gly Val Leu Trp Gly Thr Ile Lys

Polypeptide fragment

85
<21e> 11
<211> 92
<212> PRT
<213> Artificial
<220>
<223>
<400> 11
Tyr Lys Thr Asn Lys
1 5
Phe Thr Ala Asn Thr
20
Ser Met Pro Gln Ser
35
Asp Glu Val Met Lys
50
Asn Ser Gly Lys Arg
65
Thr Gly Glu Leu Gly
85
<210> 12
<211> 30
<212> PRT
<213> Artificial
<220>
<223>

Tyr

Asp

Gly

Gln

Val

70

Pro

Gly

Ile

Val

Asp

55

Tyr

Leu

Polypeptide fragment

Thr

Ile

Leu

40

Gly

Leu

Trp

Leu

Thr

25

Arg

His

Pro

Gly

90

Tyr

10

Arg

Lys

Val

Val

Thr
99

Lys

Leu

Gly

Trp

Arg

75

Ile

Ser

Thr

Leu

Val

60

Thr

Lys

Page 11

Glu

Gly

Thr

45

Gly

Trp

Ser

Pro

30

Ile

Tyr

Asn

Ala

15

Phe

Lys

Asn

Glu

Ser

Arg

Tyr

Thr

Ser
80



eolf-seql
<400> 12

Trp Glu Ala Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Ala Lys His
1 5 10 15

Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Ala Cys Glu Ala
20 25 30

210> 13

<211> 22

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 13

Met Val Thr Val Leu Phe Arg Arg Leu Arg Ile Arg Arg Ala Ser Gly
1 5 10 15

Pro Pro Arg Val Arg Val
20

210> 14

<211> 18

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 14
Lys Leu Ala Leu Lys Leu Ala Leu Lys Ala Leu Lys Ala Ala Leu Lys

1 5 10 15

Leu Ala

<210> 15
<211> 27

Page 12



eolf-seql
<212> PRT
<213> Artificial

<220>
<223> GALFLGFLGAAGSTMGAWSQPKKKRKV

<400> 15

Gly Ala Leu Phe Leu Gly Phe Leu Gly Ala Ala Gly Ser Thr Met Gly
1 5 10 15

Ala Trp Ser Gln Pro Lys Lys Lys Arg Lys Val
20 25

210> 16

<211> 16

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 16
Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp Lys Lys
1 5 10 15

210> 17

<211> 21

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 17
Lys Glu Thr Trp Trp Glu Thr Trp Trp Thr Glu Trp Ser Gln Pro Lys
1 5 10 15

Lys Lys Arg Lys Val
20

Page 13



eolf-seql
<210> 18
<211> 12
<212> PRT
<213> Artificial

<220>
<223> Polypeptide fragment

<400> 18

Arg Arg Gln Arg Arg Thr Ser Lys Leu Met Lys Arg
1 5 10

210> 19

<211> 18

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 19

Leu Leu Ile Ile Leu Arg Arg Arg Ile Arg Lys Gln Ala His Ala His
1 5 10 15

Ser Lys

210> 20

<211> 9

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 20
Arg Arg Trp Trp Arg Arg Trp Arg Arg
1 5

<210> 21
<211> 16

Page 14



eolf-seql
<212> PRT
<213> Artificial

<220>
<223> Polypeptide fragment comprises 6 to 15 R residues

<400> 21

Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg
1 5 10 15

210> 22

<211> 13

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 22

Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro Gln
1 5 10

210> 23

<211> 9

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 23
Arg Lys Lys Arg Arg Gln Arg Arg Arg
1 5

210> 24

<211> 27

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

Page 15



eolf-seql
<400> 24

Gly Trp Thr Leu Asn Ser Ala Gly Tyr Leu Leu Gly Lys Ile Asn Leu
1 5 10 15

Lys Ala Leu Ala Ala Leu Ala Lys Lys Ile Leu
20 25

210> 25

<211> 21

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 25

Ala Gly Tyr Leu Leu Gly Lys Ile Asn Leu Lys Ala Leu Ala Ala Leu
1 5 10 15

Ala Lys Lys Ile Leu
20

<210> 26

<400> 26
000

<21e> 27

<211> 269

<212> PRT

<213> Artificial Sequence

<220>
<223> Polypeptide fragment

<400> 27
Met Ala Ala Thr His Glu His Ser Ala Gln Trp Leu Asn Asn Tyr Lys
1 5 10 15

Lys Gly Tyr Gly Tyr Gly Pro Tyr Pro Leu Gly Ile Asn Gly Gly Met

Page 16



His

Ile

Gly

65

Tyr

Ala

Pro

Ala

Leu

145

Glu

Lys

Thr

Thr

Tyr

Ser

50

Asn

Met

Gly

His

Gln

130

Glu

Val

Gln

Val

Gly

Gly
35

Ser

Gln

His

Gln

Leu

115

Asp

Val

Lys

Asn

Thr

195

His

20

Val

Gly

Ile

Leu

Ile

100

His

Pro

Ser

Lys

Lys

180

Ala

Pro

Asp

Lys

Gly

Ser

85

Ile

Phe

Met

Lys

Gln

165

Asp

Pro

Gln

Phe

Ile

Leu

70

Lys

Gly

Gln

Pro

Ala

150

Glu

Gly

Glu

Ala

Phe

Val

55

Ile

Tyr

Trp

Arg

Phe

135

Ala

Ala

Ile

Gly

Gly

Met

40

Glu

Glu

Asn

Ser

Met

120

Leu

Thr

Lys

Trp

Ile

200

Val

25

Asn

Ala

Asn

Val

Gly

105

Val

Lys

Ile

Gln

Tyr

185

Ile

Leu

eolf-seql

Ile

Gly

Asp

Lys

90

Ser

Asn

Ser

Lys

Ile

170

Lys

Thr

Gln

Gly

Trp

Gly

75

Val

Thr

Ser

Ala

Gln

155

Val

Ala

Arg

Lys

Thr

Ser

60

Val

Gly

Gly

Phe

Gly

140

Ser

Lys

Glu

Tyr

Gly

Page 17

Pro

45

Asn

His

Asp

Tyr

Ser

125

Tyr

Asp

Ala

His

Lys

205

Gln

30

Val

Tyr

Arg

Tyr

Ser

110

Asn

Gly

Val

Thr

Ala

190

Gly

Thr

Lys

Gly

Gln

Val

95

Thr

Ser

Gly

Lys

Asp

175

Ser

Pro

Ile

Ala

Gly

Trp

80

Lys

Ala

Thr

Lys

Gln

160

Trp

Phe

Trp

Lys



210

215

Tyr Asp Glu Val Gln Lys Phe Asp Gly

225

230

Thr Phe Glu Gly Glu Thr Val

245

Lys Thr Gly Lys Val Gly Lys

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

<220>
<223>

<400>
Met Ser
1

Asn Glu

Val Asp

Trp Lys
50

Ile Pro
65

Thr Pro

28
289
PRT

260

Artificial Sequence

Polypeptide fragment

28

Ile

Phe

Leu

35

Val

Phe

Asp

Ile

Ile

20

Trp

Leu

Ala

Phe

Met

Glu

Tyr

Phe

Asn

Leu
85

Glu

Trp

Gly

Gly

Asn

70

Ala

Val

Leu

Phe

Leu

55

Phe

Gln

Tyr

Leu

Ala

Lys

Gln

40

Leu

Asp

Pro

Met

Trp
265

Thr

Thr

25

Cys

Leu

Gly

Gly

eolf-seql

His

Pro

250

Gly

Met

10

Ser

Phe

Lys

Leu

Asp
90

Val
235

Val

Glu

Gln

Glu

Asp

Gly

Ala

75

Met

220

Trp

Arg

Ile

Ala

Gly

Tyr

Leu

60

Thr

Val

Page 18

Val Ser Trp Glu

240

Thr Trp Asp Ala

Lys

Lys

Lys

Ala

45

Gly

Val

Val

Leu

Gln

30

Asn

Ala

Phe

255

Thr

15

Phe

Ala

Lys

Gln

Gly
95

Lys

Asn

Gly

Asp

Asn

80

Ser



Asn

Leu

Thr

Arg

145

Lys

Asp

Ala

His

Lys

225

Gln

Val

Thr

Tyr

Asp

Asp

130

Gln

Gly

Val

Thr

Ala

210

Gly

Thr

Ser

Trp

Gly

Tyr

115

Gly

His

Gly

Lys

Asp

195

Ser

Pro

Ile

Trp

Asp
275

Ala

100

Ile

Ile

Ala

Lys

Gln

180

Trp

Phe

Trp

Lys

Glu

260

Ala

Gly

Ile

Glu

Tyr

Leu

165

Glu

Lys

Thr

Thr

Tyr

245

Thr

Lys

Tyr

Val

Gln

Asp

150

Glu

Val

Gln

Val

Gly

230

Asp

Phe

Thr

Gly

Tyr

Pro

135

Phe

Val

Lys

Asn

Thr

215

His

Glu

Glu

Gly

His

Glu

120

Gly

Pro

Ser

Lys

Lys

200

Ala

Pro

Val

Gly

Lys
280

Val

105

Gln

Trp

Met

Lys

Gln

185

Asp

Pro

Gln

Gln

Glu

265

Val

eolf-seql

Ala Trp Val

Asn

Gly

Trp

Ala

170

Glu

Gly

Glu

Ala

Lys

250

Thr

Gly

Trp

Trp

Phe

155

Ala

Ala

Ile

Gly

Gly

235

Phe

Val

Lys

Leu

Glu

140

Ile

Thr

Lys

Trp

Ile

220

Val

Asp

Tyr

Leu

Page 19

Ile

Gly

125

Lys

Arg

Ile

Gln

Tyr

205

Ile

Leu

Gly

Met

Trp
285

Glu

110

Gly

Val

Pro

Lys

Ile

190

Lys

Thr

Gln

His

Pro

270

Gly

Ala

Gly

Thr

Asn

Gln

175

Val

Ala

Arg

Lys

Val

255

Val

Glu

Thr

Trp

Arg

Phe

160

Ser

Lys

Glu

Tyr

Gly

240

Trp

Arg

Ile



Lys

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

<220>
<223>

<400>

29
308
PRT

Artificial Sequence

Polypeptide fragment

29

Met Leu Lys His

1

Ala

Ser

Asn

Glu

65

Asn

Tyr

Thr

Asn

Pro

Met

Gly

50

Val

Gln

Pro

Leu

Arg

Lys Pro
20

Thr Pro
35

Thr His

Leu Trp

Trp Ala

Gly Arg
100

Lys Val
115

Asn Thr

Ile

Ser

Ser

Val

Tyr

Asn

85

Ile

Ala

Val

Tyr

Ile

Gln

Asn

His

70

Ala

Ser

Ala

Ser

Gln

Tyr

Gly

55

Pro

Asn

Asp

Asp

Leu

Asn

Gly

Leu

40

Trp

Thr

Leu

Lys

Val

120

His

His

Val

25

Pro

Ala

Asp

Ile

Leu

105

Met

Asn

eolf-seql

Ile

10

Val

Trp

Ser

Tyr

Gly

90

Phe

Lys

Lys

Ile

Leu

Val

Val

75

Phe

Leu

Ser

Gly

His

Tyr

Tyr

60

Glu

Glu

Glu

Tyr

Glu Phe Phe

Page 20

Asn

Asn

Ala

45

Ala

Trp

Val

Asn

Gly

125

Gly

Lys

Asp

30

Arg

Asn

His

Cys

Glu

110

Leu

Thr

Ile

15

Tyr

Glu

Arg

Cys

Glu

95

Glu

Pro

Ser

Thr

Gly

Asn

Asn

Gly

80

Ser

Ala

Val

Cys



Pro

145

Thr

His

Lys

Ile

Lys

225

Thr

Gln

His

Pro

Gly
305

130

His

Thr

Tyr

Gln

Val

210

Ala

Arg

Lys

Val

Val

290

Glu

<210>

Arg

Asn

Tyr

Ser

195

Lys

Glu

Tyr

Gly

Trp

275

Arg

Ile

30

Ser

Ile

Asp

180

Asp

Ala

His

Lys

Gln

260

Val

Thr

Lys

Trp

Asn

165

Gly

Val

Thr

Ala

Gly

245

Thr

Ser

Trp

Asp

150

Lys

Gly

Lys

Asp

Ser

230

Pro

Ile

Trp

Asp

135

Leu

Met

Lys

Gln

Trp

215

Phe

Trp

Lys

Glu

Ala
295

His

Lys

Leu

Glu

200

Lys

Thr

Thr

Tyr

Thr

280

Lys

Val

Asp

Glu

185

Val

Gln

Val

Gly

Asp

265

Phe

Thr

eolf-seql

Gly

Tyr

170

Val

Lys

Asn

Thr

His

250

Glu

Glu

Gly

Lys

155

Phe

Ser

Lys

Lys

Ala

235

Pro

Val

Gly

Lys

140

Gly

Ile

Lys

Gln

Asp

220

Pro

Gln

Gln

Glu

Val
300

Page 21

Glu

Lys

Ala

Glu

205

Gly

Glu

Ala

Lys

Thr

285

Gly

Pro

Arg

Ala

190

Ala

Ile

Gly

Gly

Phe

270

Val

Lys

Tyr

Ile

175

Thr

Lys

Trp

Ile

Val

255

Asp

Tyr

Leu

Thr

160

Lys

Ile

Gln

Tyr

Ile

240

Leu

Gly

Met

Trp



<211>
<212>
<213>

<220>
<223>

<400>

326
PRT

Artificial

Polypeptide construct

30

Met Leu Lys

1

Ala

Ser

Asn

Glu

65

Asn

Tyr

Thr

Asn

Pro
145

Pro

Met

Gly

50

Val

Gln

Pro

Leu

Arg

130

His

Lys

Thr

35

Thr

Leu

Trp

Gly

Lys

115

Asn

Arg

His

Pro

20

Pro

His

Trp

Ala

Arg

100

Val

Thr

Ser

Ile

Ser

Ser

Val

Tyr

Asn

85

Ile

Ala

Val

Trp

Tyr

Ile

Gln

Asn

His

70

Ala

Ser

Ala

Asp
150

Ser

Gln

Tyr

Gly

55

Pro

Asn

Asp

Asp

Leu

135

Leu

Asn

Gly

Leu

40

Trp

Thr

Leu

Lys

Val

120

His

His

His

Val

25

Pro

Ala

Asp

Ile

Leu

105

Met

Asn

Val

eolf-seql

Ile

10

Val

Trp

Ser

Tyr

Gly

90

Phe

Lys

Glu

Gly

Lys

Ile

Leu

Val

Val

75

Phe

Leu

Ser

Phe

Lys
155

Gly

His

Tyr

Tyr

60

Glu

Glu

Glu

Tyr

Phe

140

Gly

Page 22

Asn

Asn

Ala

45

Ala

Trp

Val

Asn

Gly

125

Gly

Glu

Lys

Asp

30

Arg

Asn

His

Cys

Glu

110

Leu

Thr

Pro

Ile

15

Tyr

Glu

Arg

Cys

Glu

95

Glu

Pro

Ser

Tyr

Thr

Gly

Asn

Asn

Gly

80

Ser

Ala

Val

Cys

Thr
160



Thr

His

Lys

Ile

Lys

225

Thr

Gln

His

Pro

Gly

305

Arg

Thr

Tyr

Gln

Val

210

Ala

Arg

Lys

Val

Val

290

Glu

Met

<210>
<211>
<212>

Asn

Tyr

Ser

195

Lys

Glu

Tyr

Gly

Trp

275

Arg

Ile

Lys

31
319
PRT

Ile

Asp

180

Asp

Ala

His

Lys

Gln

260

Val

Thr

Lys

Trp

Asn

165

Gly

Val

Thr

Ala

Gly

245

Thr

Ser

Trp

Glu

Lys
325

Lys

Gly

Lys

Asp

Ser

230

Pro

Ile

Trp

Asp

Leu

310

Lys

Met

Lys

Gln

Trp

215

Phe

Trp

Lys

Glu

Ala

295

Arg

Lys

Leu

Glu

200

Lys

Thr

Thr

Tyr

Thr

280

Lys

Gln

Asp

Glu

185

Val

Gln

Val

Gly

Asp

265

Phe

Thr

Ile

eolf-seql

Tyr

170

Val

Lys

Asn

Thr

His

250

Glu

Glu

Gly

Lys

Phe

Ser

Lys

Lys

Ala

235

Pro

Val

Gly

Lys

Ile
315

Ile

Lys

Gln

Asp

220

Pro

Gln

Gln

Glu

Val

300

Trp

Page 23

Lys

Ala

Glu

205

Gly

Glu

Ala

Lys

Thr

285

Gly

Phe

Arg

Ala

190

Ala

Ile

Gly

Gly

Phe

270

Val

Lys

Gln

Ile

175

Thr

Lys

Trp

Ile

Val

255

Asp

Tyr

Leu

Asn

Lys

Ile

Gln

Tyr

Ile

240

Leu

Gly

Met

Trp

Arg
320



<213>

<220>
<223>

<400>

Artificial

Polypeptide construct

31

Met Leu Lys

1

Ala

Ser

Asn

Glu

65

Asn

Tyr

Thr

Asn

Pro

145

Thr

Pro

Met

Gly

50

Val

Gln

Pro

Leu

Arg

130

His

Thr

Lys

Thr

35

Thr

Leu

Trp

Gly

Lys

115

Asn

Arg

Asn

His

Pro

20

Pro

His

Trp

Ala

Arg

100

Val

Thr

Ser

Ile

Ile

Ser

Ser

Val

Tyr

Asn

85

Ile

Ala

Val

Trp

Asn

Tyr

Ile

Gln

Asn

His

70

Ala

Ser

Ala

Arg

Asp

150

Lys

Ser

Gln

Tyr

Gly

55

Pro

Asn

Asp

Asp

Leu

135

Leu

Met

Asn

Gly

Leu

40

Trp

Thr

Leu

Lys

Val

120

His

His

Lys

His

Val

25

Pro

Ala

Asp

Ile

Leu

105

Met

Asn

Val

Asp

eolf-seql

Ile

10

Val

Trp

Ser

Gly

90

Phe

Lys

Glu

Gly

Lys

Ile

Leu

Val

Val

75

Phe

Leu

Ser

Phe

Lys
155

Gly

His

Tyr

Tyr

60

Glu

Glu

Glu

Tyr

Phe

140

Gly

Tyr Phe Ile

Page 24

Asn

Asn

Ala

45

Ala

Trp

Val

Asn

Gly

125

Gly

Glu

Lys

Lys

Asp

30

Arg

Asn

His

Cys

Glu

110

Leu

Thr

Pro

Arg

Ile

15

Tyr

Glu

Arg

Cys

Glu

95

Glu

Pro

Ser

Tyr

Ile

Thr

Gly

Asn

Asn

Gly

80

Ser

Ala

Val

Cys

Thr

160

Lys



His

Lys

Ile

Lys

225

Thr

Gln

His

Pro

Gly
305

Tyr

Gln

Val

210

Ala

Arg

Lys

Val

Val

290

Glu

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

<220>
<223>

<400>

Tyr

Ser
195

Lys

Glu

Tyr

Gly

Trp

275

Arg

Ile

32
323
PRT

Asp

180

Asp

Ala

His

Lys

Gln

260

Val

Thr

Lys

165

Gly

Val

Thr

Ala

Gly

245

Thr

Ser

Trp

Glu

Artificial

Polypeptide construct

32

Gly

Lys

Asp

Ser

230

Pro

Ile

Trp

Asp

Leu
310

Lys

Gln

Trp

215

Phe

Trp

Lys

Glu

Ala

295

Arg

Leu

Glu

200

Lys

Thr

Thr

Tyr

Thr

280

Lys

Arg

Glu

185

Val

Gln

Val

Gly

Asp

265

Phe

Thr

Arg

eolf-seql

170

Val

Lys

Asn

Thr

His

250

Glu

Glu

Gly

Arg

Ser

Lys

Lys

Ala

235

Pro

Val

Gly

Lys

Arg
315

Lys

Gln

Asp

220

Pro

Gln

Gln

Glu

Val

300

Arg

Page 25

Ala

Glu

205

Gly

Glu

Ala

Lys

Thr

285

Gly

Arg

Ala

190

Ala

Ile

Gly

Gly

Phe

270

Val

Lys

Arg

175

Thr

Lys

Trp

Ile

Val

255

Asp

Tyr

Leu

Arg

Ile

Gln

Tyr

Ile

240

Leu

Gly

Met

Trp



Met

Ala

Ser

Asn

Glu

65

Asn

Tyr

Thr

Asn

Pro

145

Thr

His

Leu

Pro

Met

Gly

50

Val

Gln

Pro

Leu

Arg

130

His

Thr

Tyr

Lys

Lys

Thr

35

Thr

Leu

Trp

Gly

Lys

115

Asn

Arg

Asn

Tyr

His

Pro

20

Pro

His

Trp

Ala

Arg

100

Val

Thr

Ser

Ile

Asp
180

Ile

Ser

Ser

Val

Tyr

Asn

85

Ile

Ala

Val

Trp

Asn

165

Gly

Tyr

Ile

Gln

Asn

His

70

Ala

Ser

Ala

Arg

Asp

150

Lys

Gly

Ser

Gln

Tyr

Gly

55

Pro

Asn

Asp

Asp

Leu

135

Leu

Met

Lys

Asn

Gly

Leu

40

Trp

Thr

Leu

Lys

Val

120

His

His

Lys

Leu

His

Val

25

Pro

Ala

Asp

Ile

Leu

105

Met

Asn

Val

Asp

Glu
185

eolf-seql

Ile Lys Gly

10

Val

Trp

Ser

Tyr

Gly

90

Phe

Lys

Glu

Gly

Tyr

170

Val

Ile

Leu

Val

Val

75

Phe

Leu

Ser

Phe

Lys

155

Phe

Ser

His

Tyr

Tyr

60

Glu

Glu

Glu

Tyr

Phe

140

Gly

Ile

Lys

Page 26

Asn

Asn

Ala

45

Ala

Trp

Val

Asn

Gly

125

Gly

Glu

Lys

Ala

Lys

Asp

30

Arg

Asn

His

Cys

Glu

110

Leu

Thr

Pro

Arg

Ala
190

Ile

15

Tyr

Glu

Arg

Cys

Glu

95

Glu

Pro

Ser

Tyr

Ile

175

Thr

Thr

Gly

Asn

Asn

Gly

80

Ser

Ala

Val

Cys

Thr

160

Lys

Ile



Lys

Ile

Lys

225

Thr

Gln

His

Pro

Gly

305

Pro

Gln

Val

210

Ala

Arg

Lys

Val

Val

290

Glu

Pro

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

<220>
<223>

<400>

Ser
195

Lys

Glu

Tyr

Gly

Trp

275

Arg

Ile

Gln

33
199
PRT

Asp

Ala

His

Lys

Gln

260

Val

Thr

Lys

Val

Thr

Ala

Gly

245

Thr

Ser

Trp

Glu

Artificial

Polypeptide construct

33

Lys

Asp

Ser

230

Pro

Ile

Trp

Asp

Leu
310

Gln

Trp

215

Phe

Trp

Lys

Glu

Ala

295

Gly

Glu

200

Lys

Thr

Thr

Tyr

Thr

280

Lys

Arg

Val

Gln

Val

Gly

Asp

265

Phe

Thr

Lys

eolf-seql

Lys Lys Gln

Asn

Thr

His

250

Glu

Glu

Gly

Lys

Ala

235

Pro

Val

Gly

Lys

Arg
315

Asp

220

Pro

Gln

Gln

Glu

Val

300

Arg

Glu

205

Gly

Glu

Ala

Lys

Thr

285

Gly

Gln

Ala

Ile

Gly

Gly

Phe

270

Val

Lys

Arg

Lys

Trp

Ile

Val

255

Asp

Tyr

Leu

Arg

Gln

Tyr

Ile

240

Leu

Gly

Met

Trp

Arg
320

Met Leu Lys His Ile Tyr Ser Asn His Ile Lys Gly Asn Lys Ile Thr

Page 27



Ala

Ser

Asn

Glu

65

Asn

Tyr

Thr

Asn

Pro

145

Thr

His

Arg

Pro

Met

Gly

50

Val

Gln

Pro

Leu

Arg

130

His

Thr

Tyr

Arg

Lys

Thr

35

Thr

Leu

Trp

Gly

Lys

115

Asn

Arg

Asn

Tyr

Met

Pro

20

Pro

His

Trp

Ala

Arg

100

Val

Thr

Ser

Ile

Asp

180

Lys

Ser

Ser

Val

Tyr

Asn

85

Ile

Ala

Val

Trp

Asn

165

Gly

Trp

Ile

Gln

Asn

His

70

Ala

Ser

Ala

Arg

Asp

150

Lys

Glu

Lys

Gln

Tyr

Gly

55

Pro

Asn

Asp

Asp

Leu

135

Leu

Met

Leu

Lys

Gly

Leu

40

Trp

Thr

Leu

Lys

Val

120

His

His

Lys

Arg

Val

25

Pro

Ala

Asp

Ile

Leu

105

Met

Asn

Val

Asp

Gln
185

eolf-seql

10

Val

Trp

Ser

Tyr

Gly

90

Phe

Lys

Glu

Gly

Tyr

170

Ile

Ile

Leu

Val

Val

75

Phe

Leu

Ser

Phe

Lys

155

Phe

Lys

His

Tyr

Tyr

60

Glu

Glu

Glu

Tyr

Phe

140

Gly

Ile

Ile

Page 28

Asn

Ala

45

Ala

Trp

Val

Asn

Gly

125

Gly

Glu

Lys

Trp

Asp

30

Arg

Asn

His

Cys

Glu

110

Leu

Thr

Pro

Arg

Phe
190

15

Tyr

Glu

Arg

Cys

Glu

95

Glu

Pro

Ser

Tyr

Ile

175

Gln

Gly

Asn

Asn

Gly

80

Ser

Ala

Val

Cys

Thr

160

Lys

Asn



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

<220>
<223>

<400>

195

34
192
PRT

Artificial

Polypeptide construct

34

Met Leu Lys

1

Ala

Ser

Asn

Glu

65

Asn

Tyr

Thr

Asn

Pro

Met

Gly

50

Val

Gln

Pro

Leu

Arg
130

Lys

Thr

35

Thr

Leu

Trp

Gly

Lys

115

Asn

His

Pro

20

Pro

His

Trp

Ala

Arg

100

Val

Thr

Ile

Ser

Ser

Val

Tyr

Asn

85

Ile

Ala

Val

Tyr

Ile

Gln

Asn

His

70

Ala

Ser

Ala

Arg

Ser

Gln

Tyr

Gly

55

Pro

Asn

Asp

Asp

Leu
135

Asn

Gly

Leu

40

Trp

Thr

Leu

Lys

Val

120

His

His

Val

25

Pro

Ala

Asp

Ile

Leu

105

Met

Asn

eolf-seql

Ile

10

Val

Trp

Ser

Tyr

Gly

90

Phe

Lys

Glu

Lys

Ile

Leu

Val

Val

75

Phe

Leu

Ser

Phe

Gly

His

Tyr

Tyr

60

Glu

Glu

Glu

Tyr

Phe
140

Page 29

Asn

Asn

Ala

45

Ala

Trp

Val

Asn

Gly

125

Gly

Lys

Asp

30

Arg

Asn

His

Cys

Glu

110

Leu

Thr

Ile

15

Tyr

Glu

Arg

Cys

Glu

95

Glu

Pro

Ser

Thr

Gly

Asn

Asn

Gly

80

Ser

Ala

Val

Cys



Pro His Arg Ser Trp Asp Leu His Val

145

150

Thr Thr Asn Ile Asn Lys Met Lys Asp

165

His Tyr Tyr Asp Gly Glu Leu Arg Arg

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

<220>
<223>

<400>

35
196
PRT

180

Artificial

Polypeptide construct

35

Met Leu Lys

1

Ala

Ser

Asn

Glu

65

Asn

Tyr

Pro

Met

Gly

50

Val

Gln

Pro

Lys

Thr

35

Thr

Leu

Trp

Gly

His

Pro

20

Pro

His

Trp

Ala

Arg

Ile

Ser

Ser

Val

Tyr

Asn

85

Ile

Ile

Gln

Asn

His

70

Ala

Ser

Ser

Gln

Tyr

Gly

55

Pro

Asn

Asp

Asn

Gly

Leu

40

Trp

Thr

Leu

Lys

185

His

Val

25

Pro

Ala

Asp

Ile

Leu

eolf-seql

Gly Lys Gly Glu Pro

155

Tyr

Tyr Phe Ile Lys Arg Ile

170

175

Arg Arg Arg Arg Arg Arg

Ile Lys
10

Val Ile

Trp Leu

Ser Val

Tyr Val
75

Gly Phe
90

Phe Leu

Gly

His

Tyr

Tyr

60

Glu

Glu

Glu

Page 30

Asn

Asn

Ala

45

Ala

Trp

Val

Asn

190

Lys

Asp

30

Arg

Asn

His

Cys

Glu

Ile
15

Tyr

Glu

Arg

Cys

Glu

95

Glu

Thr
160

Lys

Arg

Thr

Gly

Asn

Asn

Gly

80

Ser

Ala



Thr

Asn

Pro

145

Thr

His

Arg

Leu

Arg

130

His

Thr

Tyr

Pro

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

<220>
<223>

<400>

Lys
115

Asn

Arg

Asn

Tyr

Pro

195

36
307
PRT

100

Val

Thr

Ser

Ile

Asp

180

Gln

Ala

Val

Trp

Asn

165

Gly

Artificial

Polypeptide construct

36

Ala

Arg

Asp

150

Lys

Glu

Asp

Leu

135

Leu

Met

Leu

Val

120

His

His

Lys

Gly

Met Ser Ile Ile Met Glu Val Ala

1

5

Asn Glu Phe Ile Glu Trp Leu Lys

20

eolf-seql

105

Met Lys

Asn Glu

Val Gly

Asp Tyr

170

Arg Lys
185

Ser

Phe

Lys

155

Phe

Lys

Tyr

Phe
140

Ile

Arg

Gly

125

Gly

Glu

Lys

Arg

Thr Met Gln Ala Lys

10

Thr Ser Glu Gly Lys

25

110

Leu

Thr

Pro

Arg

Gln
190

Pro

Ser

Tyr

Ile

175

Arg

Val

Cys

Thr

160

Lys

Arg

Leu Thr Lys

15

Gln Phe Asn

30

Val Asp Leu Trp Tyr Gly Phe Gln Cys Phe Asp Tyr Ala Asn Ala Gly

35

40

Page 31

45



Trp

Ile

65

Thr

Asn

Leu

Thr

Arg

145

Lys

Asp

Ala

His

Lys
225

Lys

50

Pro

Pro

Tyr

Asp

Asp

130

Gln

Gly

Val

Thr

Ala

210

Gly

Val

Phe

Asp

Gly

Tyr

115

Gly

His

Gly

Lys

Asp

195

Ser

Pro

Leu

Ala

Phe

Ala

100

Ile

Ile

Ala

Lys

Gln

180

Trp

Phe

Trp

Phe

Asn

Leu

85

Gly

Ile

Glu

Tyr

Leu

165

Glu

Lys

Thr

Thr

Gly

Asn

70

Ala

Tyr

Val

Gln

Asp

150

Glu

Val

Gln

Val

Gly
230

Leu

55

Phe

Gln

Gly

Tyr

Pro

135

Phe

Val

Lys

Asn

Thr

215

His

Leu

Asp

Pro

His

Glu

120

Gly

Pro

Ser

Lys

Lys

200

Ala

Pro

Leu

Gly

Gly

Val

105

Gln

Trp

Met

Lys

Gln

185

Asp

Pro

Gln

eolf-seql

Lys Gly Leu

Leu

Asp

90

Ala

Asn

Gly

Trp

Ala

170

Glu

Gly

Glu

Ala

Ala

75

Met

Trp

Trp

Trp

Phe

155

Ala

Ala

Ile

Gly

Gly
235

60

Thr

Val

Val

Leu

Glu

140

Ile

Thr

Lys

Trp

Ile

220

Val

Page 32

Gly

Val

Val

Ile

Gly

125

Lys

Arg

Ile

Gln

Tyr

205

Ile

Leu

Ala

Tyr

Phe

Glu

110

Gly

Val

Pro

Lys

Ile

190

Lys

Thr

Gln

Lys

Gln

Gly

95

Ala

Gly

Thr

Asn

Gln

175

Val

Ala

Arg

Lys

Asp

Asn

80

Ser

Thr

Trp

Arg

Phe

160

Ser

Lys

Glu

Tyr

Gly
240



Gln

Val

Thr

Lys

Trp
305

Thr

Ser

Trp

Glu

290

Lys

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

<220>
<223>

<400>

Ile

Trp

Asp

275

Leu

Lys

37
300
PRT

Lys

Glu

260

Ala

Arg

Tyr Asp

245

Thr Phe

Lys Thr

Gln Ile

Artificial

Glu

Glu

Gly

Lys
295

Polypeptide construct

37

Met Ser Ile

1

Asn Glu Phe

Val Asp Leu

35

Trp Lys Val

50

Ile Pro Phe

Ile

Ile

20

Trp

Leu

Ala

Met Glu

5

Glu Trp

Tyr Gly

Phe Gly

Asn Asn

Val

Leu

Phe

Leu

55

Phe

eolf-seql

Val Gln Lys Phe Asp

250

Gly Glu Thr Val Tyr

265

Lys Val Gly Lys Leu

280

Ile Trp Phe Gln Asn

Ala

Lys

Gln

40

Leu

Asp

Thr

Thr

25

Cys

Leu

Gly

300

Met Gln Ala
10

Ser Glu Gly

Phe Asp Tyr

Lys Gly Leu
60

Leu Ala Thr

Page 33

Gly His Val Trp

255

Met Pro Val Arg

270

Trp Gly Glu Ile

285

Arg Arg Met Lys

Lys

Lys

Ala

45

Gly

Val

Leu

Gln

30

Asn

Ala

Tyr

Thr

15

Phe

Ala

Lys

Gln

Lys

Asn

Gly

Asp

Asn



65

Thr

Asn

Leu

Thr

Arg

145

Lys

Asp

Ala

His

Lys

225

Gln

Val

Pro

Tyr

Asp

Asp

130

Gln

Gly

Val

Thr

Ala

210

Gly

Thr

Ser

Asp

Gly

Tyr

115

Gly

His

Gly

Lys

Asp

195

Ser

Pro

Ile

Trp

Phe

Ala

100

Ile

Ile

Ala

Lys

Gln

180

Trp

Phe

Trp

Lys

Glu

Leu

85

Gly

Ile

Glu

Tyr

Leu

165

Glu

Lys

Thr

Thr

Tyr

245

Thr

70

Ala

Tyr

Val

Gln

Asp

150

Glu

Val

Gln

Val

Gly

230

Asp

Phe

Gln

Gly

Tyr

Pro

135

Phe

Val

Lys

Asn

Thr

215

His

Glu

Glu

Pro

His

Glu

120

Gly

Pro

Ser

Lys

Lys

200

Ala

Pro

Val

Gly

Gly

Val

105

Gln

Trp

Met

Lys

Gln

185

Asp

Pro

Gln

Gln

Glu

eolf-seql

Asp

90

Ala

Asn

Gly

Trp

Ala

170

Glu

Gly

Glu

Ala

Lys
250

75

Met

Trp

Trp

Trp

Phe

155

Ala

Ala

Ile

Gly

Gly

235

Phe

Val

Val

Leu

Glu

140

Ile

Thr

Lys

Trp

Ile

220

Val

Asp

Thr Val Tyr

Page 34

Val

Ile

Gly

125

Lys

Arg

Ile

Gln

Tyr

205

Ile

Leu

Gly

Met

Phe

Glu

110

Gly

Val

Pro

Lys

Ile

190

Lys

Thr

Gln

His

Pro

Gly

95

Ala

Gly

Thr

Asn

Gln

175

Val

Ala

Arg

Lys

Val

255

Val

80

Ser

Thr

Trp

Arg

Phe

160

Ser

Lys

Glu

Gly
240

Trp

Arg



260

265

eolf-seql

270

Thr Trp Asp Ala Lys Thr Gly Lys Val Gly Lys Leu Trp Gly Glu Ile

275

280

Lys Glu Leu Arg Arg Arg Arg Arg Arg Arg Arg Arg

290

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

<220>
<223>

<400>

38
304
PRT

Artificial

Polypeptide construct

38

Met Ser Ile

1

Asn

Val

Trp

Ile

65

Thr

Asn

Glu

Asp

Lys

50

Pro

Pro

Tyr

Phe

Leu

35

Val

Phe

Asp

Gly

Ile

Ile

20

Trp

Leu

Ala

Phe

Ala
100

Met

Glu

Tyr

Phe

Asn

Leu

85

Gly

Glu

Trp

Gly

Gly

Asn

70

Ala

Tyr

295

Val

Leu

Phe

Leu

55

Phe

Gln

Gly

Ala

Lys

Gln

40

Leu

Asp

Pro

His

Thr

Thr

25

Leu

Gly

Gly

Val
105

Met Gln
10

Ser Glu

Phe Asp

Lys Gly

Leu Ala
75

Asp Met
90

Ala Trp

300

Ala

Gly

Tyr

Leu

60

Thr

Val

Val

Page 35

285

Lys

Lys

Ala

45

Gly

Val

Val

Ile

Leu

Gln

30

Asn

Ala

Tyr

Phe

Glu
110

Thr

15

Phe

Ala

Lys

Gln

Gly

95

Ala

Lys

Asn

Gly

Asp

Asn

80

Ser

Thr



Leu

Thr

Arg

145

Lys

Asp

Ala

His

Lys

225

Gln

Val

Thr

Lys

Asp

Asp

130

Gln

Gly

Val

Thr

Ala

210

Gly

Thr

Ser

Trp

Glu
290

Tyr

115

Gly

His

Gly

Lys

Asp

195

Ser

Pro

Ile

Trp

Asp

275

Leu

Ile

Ile

Ala

Lys

Gln

180

Trp

Phe

Trp

Lys

Glu

260

Ala

Gly

Ile

Glu

Tyr

Leu

165

Glu

Lys

Thr

Thr

Tyr

245

Thr

Lys

Arg

Val

Gln

Asp

150

Glu

Val

Gln

Val

Gly

230

Asp

Phe

Thr

Lys

Tyr

Pro

135

Phe

Val

Lys

Asn

Thr

215

His

Glu

Glu

Gly

Lys
295

Glu

120

Gly

Pro

Ser

Lys

Lys

200

Ala

Pro

Val

Gly

Lys

280

Arg

Gln

Trp

Met

Lys

Gln

185

Asp

Pro

Gln

Gln

Glu

265

Val

Arg

eolf-seql

Asn Trp Leu

Gly

Trp

Ala

170

Glu

Gly

Glu

Ala

Lys

250

Thr

Gly

Gln

Trp

Phe

155

Ala

Ala

Ile

Gly

Gly

235

Phe

Val

Lys

Arg

Glu

140

Ile

Thr

Lys

Trp

Ile

220

Val

Asp

Tyr

Leu

Arg
300

Page 36

Gly

125

Lys

Arg

Ile

Gln

Tyr

205

Ile

Leu

Gly

Met

Trp

285

Arg

Gly

Val

Pro

Lys

Ile

190

Lys

Thr

Gln

His

Pro

270

Gly

Pro

Gly

Thr

Asn

Gln

175

Val

Ala

Arg

Lys

Val

255

Val

Glu

Pro

Trp

Arg

Phe

160

Ser

Lys

Glu

Tyr

Gly

240

Trp

Arg

Ile

Gln



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

<220>
<223>

<400>

39
179
PRT

Artificial

Polypeptide construct

39

Met Ser Ile

1

Asn

Val

Trp

Ile

65

Thr

Asn

Leu

Thr

Arg

Glu

Asp

Lys

50

Pro

Pro

Tyr

Asp

Asp

130

Gln

Phe

Leu

35

Val

Phe

Asp

Gly

Tyr

115

Gly

His

Ile

Ile

20

Trp

Leu

Ala

Phe

Ala

100

Ile

Ile

Ala

Met

Glu

Tyr

Phe

Asn

Leu

85

Gly

Ile

Glu

Tyr

Glu

Trp

Gly

Gly

Asn

70

Ala

Tyr

Val

Gln

Asp

Val

Leu

Phe

Leu

55

Phe

Gln

Gly

Tyr

Pro

135

Phe

Ala

Lys

Gln

40

Leu

Asp

Pro

His

Glu

120

Gly

Pro

Thr

Thr

25

Cys

Leu

Gly

Gly

Val

105

Gln

Trp

Met

eolf-seql

Met

10

Ser

Phe

Lys

Leu

Asp

90

Ala

Asn

Gly

Gln

Glu

Asp

Gly

Ala

75

Met

Trp

Trp

Trp

Ala

Gly

Tyr

Leu

60

Thr

Val

Val

Leu

Glu
140

Trp Phe Ile

Page 37

Lys

Lys

Ala

45

Gly

Val

Val

Ile

Gly

125

Lys

Arg

Leu

Gln

30

Asn

Ala

Tyr

Phe

Glu

110

Gly

Val

Pro

Thr

15

Phe

Ala

Lys

Gln

Gly

95

Ala

Gly

Thr

Asn

Lys

Asn

Gly

Asp

Asn

80

Ser

Thr

Trp

Arg

Phe



145

150

eolf-seql
155

160

Lys Glu Leu Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys

Trp Lys Lys

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

<220>
<223>

<400>

40
172
PRT

165

Artificial

Polypeptide construct

40

Met Ser Ile

1

Asn

Val

Trp

Ile

65

Thr

Asn

Glu

Asp

Lys

50

Pro

Pro

Tyr

Phe

Leu

35

Val

Phe

Asp

Gly

Ile

Ile

20

Trp

Leu

Ala

Phe

Ala
100

Met

Glu

Tyr

Phe

Asn

Leu

85

Gly

Glu

Trp

Gly

Gly

Asn

70

Ala

Tyr

Val

Leu

Phe

Leu

55

Phe

Gln

Gly

Ala

Lys

Gln

40

Leu

Asp

Pro

His

Thr

Thr

25

Leu

Gly

Gly

Val
105

170

Met Gln Ala
10

Ser Glu Gly

Phe Asp Tyr

Lys Gly Leu
60

Leu Ala Thr
75

Asp Met Val
90

Ala Trp Val

Page 38

Lys

Lys

Ala

45

Gly

Val

Val

Ile

Leu

Gln

30

Asn

Ala

Tyr

Phe

Glu
110

175

Thr

15

Phe

Ala

Lys

Gln

Gly

95

Ala

Lys

Asn

Gly

Asp

Asn

80

Ser

Thr



Leu Asp Tyr Ile Ile Val Tyr

115

Thr Asp Gly Ile Glu Gln Pro

130

135

Arg Gln His Ala Tyr Asp Phe

145

150

Lys Glu Leu Arg Arg Arg Arg

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

<220>
<223>

<400>
Met Ser
1

Asn Glu

Val Asp

Trp Lys
50

Ile Pro
65

Thr Pro

165
41
176
PRT
Artificial

Polypeptide construct

41

Ile

Phe

Leu

35

Val

Phe

Asp

Ile

Ile

20

Trp

Leu

Ala

Phe

Met

Glu

Tyr

Phe

Asn

Leu

Glu

Trp

Gly

Asn
70

Ala

Val

Leu

Phe

Leu

55

Phe

Gln

Glu

120

Gly

Pro

Arg

Ala

Lys

Gln

40

Leu

Asp

Pro

Gln

Trp

Met

Arg

Thr

Thr

25

Cys

Leu

Gly

Gly

eolf-seql

Asn Trp Leu

Gly

Trp

Arg
170

Met

10

Ser

Phe

Lys

Leu

Trp

Phe

155

Arg

Gln

Glu

Asp

Gly

Ala
75

Glu
140

Ile

Arg

Ala

Gly

Tyr

Leu

60

Thr

Asp Met Val

Page 39

Gly Gly Gly Trp

125

Lys Val Thr Arg

Arg Pro Asn

Lys

Lys

Ala

45

Gly

Val

Val

Leu

Gln

30

Asn

Ala

Tyr

Phe

Thr

15

Phe

Ala

Lys

Gln

Gly

Phe
160

Lys

Asn

Gly

Asp

Asn

80

Ser



Asn Tyr

Leu Asp

Thr Asp
130

Arg Gln
145

Lys Glu

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

<220>
<223>

<400>

Gly

Tyr

115

Gly

His

Leu

42
287
PRT

Ala

100

Ile

Ile

Ala

Gly

85

Gly

Ile

Glu

Tyr

Arg
165

Artificial

Polypeptide construct

42

Tyr

Val

Gln

Asp

150

Lys

Gly

Tyr

Pro

135

Phe

Lys

His

Glu

120

Gly

Pro

Arg

Met Ala Ala Thr His Glu His Ser

1

5

Lys Gly Tyr Gly Tyr Gly Pro Tyr

20

His Tyr Gly Val Asp Phe Phe Met

35

40

Ile Ser Ser Gly Lys Ile Val Glu

50

55

Val

105

Gln

Trp

Met

Arg

Ala

Pro

25

Asn

Ala

eolf-seql

90

Ala

Asn

Gly

Trp

Gln
170

Gln

10

Leu

Ile

Gly

Trp Val

Trp Leu

Trp Glu

140

Phe Ile
155

Arg Arg

Trp Leu

Gly Ile

Gly Thr

Trp Ser
60

Page 40

Ile

Gly

125

Lys

Arg

Arg

Asn

Asn

Pro

45

Asn

Glu

110

Gly

Val

Pro

Pro

Asn

Gly

30

Val

Tyr

95

Ala

Gly

Thr

Asn

Pro
175

Tyr

15

Gly

Lys

Gly

Thr

Trp

Arg

Phe

160

Gln

Lys

Met

Ala

Gly



Gly

65

Tyr

Ala

Pro

Ala

Leu

145

Glu

Lys

Thr

Thr

Tyr

225

Thr

Asn

Met

Gly

His

Gln

130

Glu

Val

Gln

Val

Gly

210

Asp

Phe

Gln

His

Gln

Leu

115

Asp

Val

Lys

Asn

Thr

195

His

Glu

Glu

Ile

Leu

Ile

100

His

Pro

Ser

Lys

Lys

180

Ala

Pro

Val

Gly

Gly

Ser

85

Ile

Phe

Met

Lys

Gln

165

Asp

Pro

Gln

Gln

Glu
245

Leu

70

Lys

Gly

Gln

Pro

Ala

150

Glu

Gly

Glu

Ala

Lys

230

Thr

Ile

Tyr

Trp

Arg

Phe

135

Ala

Ala

Ile

Gly

Gly

215

Phe

Val

Glu

Asn

Ser

Met

120

Leu

Thr

Lys

Trp

Ile

200

Val

Asp

Tyr

Asn

Val

Gly

105

Val

Lys

Ile

Gln

Tyr

185

Ile

Leu

Gly

Met

eolf-seql

Asp

Lys

90

Ser

Asn

Ser

Lys

Ile

170

Lys

Thr

Gln

His

Pro
250

Gly

75

Val

Thr

Ser

Ala

Gln

155

Val

Ala

Arg

Lys

Val

235

Val

Val

Gly

Gly

Phe

Gly

140

Ser

Lys

Glu

Tyr

Gly

220

Trp

Arg

Page 41

His

Asp

Tyr

Ser

125

Tyr

Asp

Ala

His

Lys

205

Gln

Val

Thr

Arg

Tyr

Ser

110

Asn

Gly

Val

Thr

Ala

190

Gly

Thr

Ser

Trp

Gln

Val

95

Thr

Ser

Gly

Lys

Asp

175

Ser

Pro

Ile

Trp

Asp
255

Trp

80

Lys

Ala

Thr

Lys

Gln
160

Trp

Phe

Trp

Lys

Glu

240

Ala



eolf-seql

Lys Thr Gly Lys Val Gly Lys Leu Trp Gly Glu Ile Lys Glu Leu Arg

260

265

270

Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp Lys Lys

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

<220>
<223>

<400>

275

43
280
PRT

Artificial

Polypeptide construct

43

Met Ala Ala Thr

1

Lys

His

Ile

Gly

65

Tyr

Ala

Pro

Gly

Tyr

Ser

50

Asn

Met

Gly

His

Tyr Gly
20

Gly val
35

Ser Gly

Gln Ile

His Leu

Gln Ile

100

Leu His

His

Tyr

Asp

Lys

Gly

Ser

85

Ile

Phe

Glu

Gly

Phe

Ile

Leu

70

Lys

Gly

Gln

His

Pro

Phe

Val

55

Ile

Tyr

Trp

Arg

280

Ser

Tyr

Met

40

Glu

Glu

Asn

Ser

Met

Ala

Pro

25

Asn

Ala

Asn

Val

Gly

105

Val

Gln

10

Leu

Ile

Gly

Asp

Lys

90

Ser

Trp

Gly

Gly

Trp

Gly

75

Val

Thr

Leu

Ile

Thr

Ser

60

Val

Gly

Gly

Asn Ser Phe

Page 42

285

Asn

Asn

Pro

45

Asn

His

Asp

Tyr

Ser

Asn

Gly

30

Val

Tyr

Arg

Tyr

Ser

110

Asn

Tyr

15

Gly

Lys

Gly

Gln

Val

95

Thr

Ser

Lys

Met

Ala

Gly

Trp

80

Lys

Ala

Thr



Ala

Leu

145

Glu

Lys

Thr

Thr

Tyr

225

Thr

Lys

Arg

Gln

130

Glu

Val

Gln

Val

Gly

210

Asp

Phe

Thr

Arg

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

115

Asp

Val

Lys

Asn

Thr

195

His

Glu

Glu

Gly

Arg

275

44
284
PRT

Pro

Ser

Lys

Lys

180

Ala

Pro

Val

Gly

Lys

260

Arg

Met

Lys

Gln

165

Asp

Pro

Gln

Gln

Glu

245

Val

Arg

Artificial

Pro

Ala

150

Glu

Gly

Glu

Ala

Lys

230

Thr

Gly

Arg

Phe

135

Ala

Ala

Ile

Gly

Gly

215

Phe

Val

Lys

Arg

120

Leu

Thr

Lys

Trp

Ile

200

Val

Asp

Tyr

Leu

Arg
280

Lys

Ile

Gln

Tyr

185

Ile

Leu

Gly

Met

Trp
265

eolf-seql

Ser

Lys

Ile

170

Lys

Thr

Gln

His

Pro

250

Gly

Ala

Gln

155

Val

Ala

Arg

Lys

Val

235

Val

Glu

Gly

140

Ser

Lys

Glu

Tyr

Gly

220

Trp

Arg

Ile

Page 43

125

Tyr

Asp

Ala

His

Lys

205

Gln

Val

Thr

Lys

Gly

Val

Thr

Ala

190

Gly

Thr

Ser

Trp

Glu
270

Gly

Lys

Asp

175

Ser

Pro

Ile

Trp

Asp

255

Leu

Lys

Gln

160

Trp

Phe

Trp

Lys

Glu

240

Ala

Arg



<220>
<223>

<400>

44

Met Ala Ala

1

Lys

His

Ile

Gly

65

Tyr

Ala

Pro

Ala

Leu

145

Glu

Gly

Tyr

Ser

50

Asn

Met

Gly

His

Gln

130

Glu

Val

Tyr

Gly

35

Ser

Gln

His

Gln

Leu

115

Asp

Val

Lys

Thr

Gly

20

Val

Gly

Ile

Leu

Ile

100

His

Pro

Ser

Lys

His

Tyr

Asp

Lys

Gly

Ser

85

Ile

Phe

Met

Lys

Gln
165

Glu

Gly

Phe

Ile

Leu

70

Lys

Gly

Gln

Pro

Ala

150

Glu

Polypeptide construct

His

Pro

Phe

Val

55

Ile

Tyr

Trp

Arg

Phe

135

Ala

Ala

Ser

Tyr

Met

40

Glu

Glu

Asn

Ser

Met

120

Leu

Thr

Lys

Ala

Pro

25

Asn

Ala

Asn

Val

Gly

105

Val

Lys

Ile

Gln

eolf-seql

Gln

10

Leu

Ile

Gly

Asp

Lys

90

Ser

Asn

Ser

Lys

Ile
170

Trp

Gly

Gly

Trp

Gly

75

Val

Thr

Ser

Ala

Gln

155

Val

Leu

Ile

Thr

Ser

60

Val

Gly

Gly

Phe

Gly

140

Ser

Lys

Page 44

Asn

Asn

Pro

45

Asn

His

Asp

Ser

125

Tyr

Asp

Ala

Asn

Gly

30

Val

Tyr

Arg

Tyr

Ser

110

Asn

Gly

Val

Thr

Tyr

15

Gly

Lys

Gly

Gln

Val

95

Thr

Ser

Gly

Lys

Asp
175

Lys

Met

Ala

Gly

Trp

80

Lys

Ala

Thr

Lys

Gln

160

Trp



Lys

Thr

Thr

Tyr

225

Thr

Lys

Arg

Gln

Val

Gly

210

Asp

Phe

Thr

Lys

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

<220>
<223>

<400>

Asn

Thr
195

His

Glu

Glu

Gly

Lys

275

45
160
PRT

Lys

180

Ala

Pro

Val

Gly

Lys

260

Arg

Asp

Pro

Gln

Gln

Glu

245

Val

Arg

Artificial

Polypeptide construct

45

Gly

Glu

Ala

Lys

230

Thr

Gly

Gln

Ile

Gly

Gly

215

Phe

Val

Lys

Arg

Trp

Ile

200

Val

Asp

Tyr

Leu

Arg
280

Met Ala Ala Thr His Glu His Ser

1

5

Lys Gly Tyr Gly Tyr Gly Pro Tyr

20

eolf-seql

Tyr Lys Ala Glu

185

Ile Thr

Leu Gln

Gly His

Met Pro
250

Trp Gly
265

Arg Pro

Arg

Lys

Val

235

Val

Glu

Pro

Tyr

Gly

220

Trp

Arg

Ile

Gln

His

Lys

205

Gln

Val

Thr

Lys

Ala

190

Thr

Ser

Trp

Glu
270

Ser

Pro

Ile

Trp

Asp

255

Leu

Phe

Trp

Lys

Glu

240

Ala

Gly

Ala Gln Trp Leu Asn Asn Tyr Lys

10

Pro Leu Gly Ile Asn

25

15

Gly Gly Met

30

His Tyr Gly Val Asp Phe Phe Met Asn Ile Gly Thr Pro Val Lys Ala

Page 45



Ile

Gly

65

Tyr

Ala

Pro

Ala

Arg
145

Ser
50

Asn

Met

Gly

His

Gln

130

Gln

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

<220>
<223>

<400>

35

Ser Gly

Gln Ile

His Leu

Gln Ile
100

Leu His
115

Asp Pro

Ile Lys

46
153
PRT

Lys

Gly

Ser

85

Ile

Phe

Met

Ile

Artificial

Polypeptide construct

46

Ile

Leu

70

Lys

Gly

Gln

Pro

Trp
150

Val

55

Ile

Tyr

Trp

Arg

Phe

135

Phe

40

Glu

Glu

Asn

Ser

Met

120

Leu

Gln

Ala

Asn

Val

Gly

105

Val

Lys

Asn

eolf-seql

Gly

Asp

Lys

90

Ser

Asn

Ser

Arg

Trp

Gly

75

Val

Thr

Ser

Ala

Arg
155

Ser

60

Val

Gly

Gly

Phe

Gly

140

Met

45

Asn

His

Asp

Tyr

Ser

125

Tyr

Lys

Tyr

Arg

Tyr

Ser

110

Asn

Gly

Trp

Gly

Gln

Val

95

Thr

Ser

Glu

Lys

Gly

Trp

80

Lys

Ala

Thr

Leu

Lys
160

Met Ala Ala Thr His Glu His Ser Ala Gln Trp Leu Asn Asn Tyr Lys

1

5

10

15

Lys Gly Tyr Gly Tyr Gly Pro Tyr Pro Leu Gly Ile Asn Gly Gly Met

20

25

Page 46

30



His

Ile

Gly

65

Tyr

Ala

Pro

Ala

Arg
145

Tyr

Ser

50

Asn

Met

Gly

His

Gln

130

Arg

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

<220>
<223>

<400>

Gly
35

Ser

Gln

His

Gln

Leu

115

Asp

Arg

47
157
PRT

Val

Gly

Ile

Leu

Ile

100

His

Pro

Arg

Asp

Lys

Gly

Ser

85

Ile

Phe

Met

Arg

Artificial

Polypeptide construct

47

Phe

Ile

Leu

70

Lys

Gly

Gln

Pro

Arg
150

Phe

Val

55

Ile

Tyr

Trp

Arg

Phe

135

Arg

Met

40

Glu

Glu

Asn

Ser

Met

120

Leu

Arg

Asn

Ala

Asn

Val

Gly

105

Val

Lys

Arg

eolf-seql

Ile Gly Thr

Asp

Lys

90

Ser

Asn

Ser

Trp

Gly

75

Val

Thr

Ser

Ala

Ser

60

Val

Gly

Gly

Phe

Gly
140

Pro

45

Asn

His

Asp

Tyr

Ser

125

Tyr

Val

Tyr

Arg

Tyr

Ser

110

Asn

Gly

Lys

Gly

Gln

Val

95

Thr

Ser

Glu

Ala

Gly

Trp

80

Lys

Ala

Thr

Leu

Met Ala Ala Thr His Glu His Ser Ala Gln Trp Leu Asn Asn Tyr Lys

1

5

10

15

Lys Gly Tyr Gly Tyr Gly Pro Tyr Pro Leu Gly Ile Asn Gly Gly Met

Page 47



His

Ile

Gly

65

Tyr

Ala

Pro

Ala

Gly
145

Tyr

Ser

50

Asn

Met

Gly

His

Gln

130

Arg

<210>

<400>

000

<210>

<400>

000

<210>
<211>
<212>

Gly
35

Ser

Gln

His

Gln

Leu
115

Asp

Lys

48

48

49
49
50

981
DNA

20

Val

Gly

Ile

Leu

Ile

100

His

Pro

Lys

Asp

Lys

Gly

Ser

85

Ile

Phe

Met

Arg

Phe

Ile

Leu

70

Lys

Gly

Gln

Pro

Arg
150

Phe

Val

55

Ile

Tyr

Trp

Arg

Phe

135

Gln

Met

40

Glu

Glu

Asn

Ser

Met

120

Leu

Arg

25

Asn

Ala

Asn

Val

Gly

105

Val

Lys

Arg

eolf-seql

Ile

Gly

Asp

Lys

90

Ser

Asn

Ser

Arg

Gly

Trp

Gly

75

Val

Thr

Ser

Ala

Pro
155

Thr

Ser

60

Val

Gly

Gly

Phe

Gly

140

Pro

Page 48

Pro

45

Asn

His

Asp

Tyr

Ser

125

Tyr

Gln

30

Val

Tyr

Arg

Tyr

Ser

110

Asn

Gly

Lys

Gly

Gln

Val

95

Thr

Ser

Glu

Ala

Gly

Trp

80

Lys

Ala

Thr

Leu



<213>

<220>
<223>

<400> 50
atgctgaaac

tcaattcagg
ccttggetgt
gccaatcgca
aaccaatggg
atctcagaca
atgaaatcgt
ggtacatcat
acaacaaata
ggtggcaaac
gtgaaaaaac
ggcatctggt
acccgttata
accatcaaat
tttgaaggtg
ggtaaactgt
cgcatgaaat
<21e> 51

<211> 960
<212> DNA
<213>

<220>
<223>

Artificial

Polynucleotide

atatttactc
gcgtggtgat
acgctcgcga
acgaggtgct
ccaacgccaa
aactgtttct
atggcctgcc
gccctcatcg
tcaataaaat
tggaagttag
aagaggccaa
ataaagcaga
aaggtccgtg
atgatgaagt
aaaccgttta
ggggtgagat

ggaaaaaata

Artificial

Polynucleotide

caaccacatt
ccacaacgat
aaacaacggt
gtggtatcat
cctgatcggc
ggaaaacgag
tgtgaatcgc
ttcatgggac
gaaagattat
caaagcagcc
acaaattgtg
acatgccagc
gaccggtcat
gcagaaattt
tatgccggtt
taaagagctc

a

eolf-seql

aaaggtaaca
tatggctcaa
acacatgtga
cctacagact
tttgaagttt
gaagccacac
aacacagtgc
ctgcacgtgg
ttcattaaac
accattaaac
aaagccaccg
tttaccgtga
ccgcaggceag
gatggccatg
cgtacctggg

cgccagatca

aaatcacagc
tgaccccttc
atggctggsc
acgtggaatg
gcgaatcata
tgaaagtagc
gcctgcacaa
gcaaaggcga
ggattaaaca
agagtgatgt
attggaaaca
ccgcaccgga
gcgtgctgcea
tttgggttag
atgcaaaaac

aaatttggtt

Page 49

ccctaaaccg
acagtacctg
ctcagtgtat
gcactgceggc
tcctggtcgc
tgccgacgtg
cgaatttttc
gccttatacc
ctactatgac
taaacaagaa
gaacaaagat
aggcattatt
gaaaggtcag
ctgggaaacc
cggtaaagtt

tcagaatcgt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

981



<400> 51
atgctgaaac

tcaattcagg
ccttggetgt
gccaatcgca
aaccaatggg
atctcagaca
atgaaatcgt
ggtacatcat
acaacaaata
ggtggcaaac
gtgaaaaaac
ggcatctggt
acccgttata
accatcaaat
tttgaaggtg
ggtaaactgt
<210> 52

<211> 972
<212> DNA

<213>

<220>
<223>

<400> 52

atatttactc
gcgtggtgat
acgctcgcga
acgaggtgct
ccaacgccaa
aactgtttct
atggcctgcc
gccctcatcg
tcaataaaat
tggaagttag
aagaggccaa
ataaagcaga
aaggtccgtg
atgatgaagt
aaaccgttta

ggggtgagat

Artificial

Polynucleotide

caaccacatt
ccacaacgat
aaacaacggt
gtggtatcat
cctgatcggc
ggaaaacgag
tgtgaatcgc
ttcatgggac
gaaagattat
caaagcagcc
acaaattgtg
acatgccagc
gaccggtcat
gcagaaattt
tatgccggtt

taaagagctc

eolf-seql

aaaggtaaca
tatggctcaa
acacatgtga
cctacagact
tttgaagttt
gaagccacac
aacacagtgc
ctgcacgtgg
ttcattaaac
accattaaac
aaagccaccg
tttaccgtga
ccgcaggceag
gatggccatg
cgtacctggg

cgtcgtcgtc

aaatcacagc
tgaccccttc
atggctggsc
acgtggaatg
gcgaatcata
tgaaagtagc
gcctgcacaa
gcaaaggcga
ggattaaaca
agagtgatgt
attggaaaca
ccgcaccgga
gcgtgctgcea
tttgggttag

atgcaaaaac

gccgteggeg

ccctaaaccg
acagtacctg
ctcagtgtat
gcactgcggc
tcctggtcgc
tgccgacgtg
cgaatttttc
gccttatacc
ctactatgac
taaacaagaa
gaacaaagat
aggcattatt
gaaaggtcag
ctgggaaacc
cggtaaagtt

tcgtcgttaa

atgctgaaac atatttactc caaccacatt aaaggtaaca aaatcacagc ccctaaaccg

tcaattcagg gcgtggtgat ccacaacgat tatggctcaa tgaccccttc acagtacctg

Page 50

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120



ccttggetgt
gccaatcgca
aaccaatggg
atctcagaca
atgaaatcgt
ggtacatcat
acaacaaata
ggtggcaaac
gtgaaaaaac
ggcatctggt
acccgttata
accatcaaat
tttgaaggtg
ggtaaactgt
ccgcctcagt
<210> 53

<211> 600
<212> DNA

<213>

<220>
<223>

<400> 53
atgctgaaac

tcaattcagg
ccttggetgt

gccaatcgca

acgctcgcga
acgaggtgct
ccaacgccaa
aactgtttct
atggcctgcc
gccctcatcg
tcaataaaat
tggaagttag
aagaggccaa
ataaagcaga
aaggtccgtg
atgatgaagt
aaaccgttta
ggggtgagat

aad

Artificial

Polynucleotide

atatttactc
gcgtggtgat
acgctcgcga

acgaggtgct

aaacaacggt
gtggtatcat
cctgatcggc
ggaaaacgag
tgtgaatcgc
ttcatgggac
gaaagattat
caaagcagcc
acaaattgtg
acatgccagc
gaccggtcat
gcagaaattt
tatgccggtt

taaagagctc

caaccacatt
ccacaacgat
aaacaacggt

gtggtatcat

eolf-seql

acacatgtga
cctacagact
tttgaagttt
gaagccacac
aacacagtgc
ctgcacgtgg
ttcattaaac
accattaaac
aaagccaccg
tttaccgtga
ccgcaggceag
gatggccatg
cgtacctggg

ggtcgtaaaa

aaaggtaaca
tatggctcaa
acacatgtga

cctacagact

atggctggsc
acgtggaatg
gcgaatcata
tgaaagtagc
gcctgcacaa
gcaaaggcga
ggattaaaca
agagtgatgt
attggaaaca
ccgcaccgga
gcgtgctgcea
tttgggttag
atgcaaaaac

aacgtcgtca

aaatcacagc
tgaccccttc

atggctgggc

acgtggaatg

Page 51

ctcagtgtat
gcactgcggc
tcctggtcgc
tgccgacgtg
cgaatttttc
gccttatacc
ctactatgac
taaacaagaa
gaacaaagat
aggcattatt
gaaaggtcag
ctgggaaacc
cggtaaagtt

gcgtcgtcgt

ccctaaaccg
acagtacctg

ctcagtgtat

gcactgcggc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

972

60

120

180

240



aaccaatggg
atctcagaca
atgaaatcgt
ggtacatcat
acaacaaata
ggtgagctcc
<210> 54
<211> 579
<212> DNA

<213>

<220>
<223>

<400> 54
atgctgaaac

tcaattcagg
ccttggetgt
gccaatcgca
aaccaatggg
atctcagaca
atgaaatcgt
ggtacatcat
acaacaaata
ggtgagctcc
<210> 55

<211> 591

<212> DNA
<213>

ccaacgccaa
aactgtttct
atggcctgcc
gccctcatcg
tcaataaaat

gccagatcaa

Artificial

Polynucleotide

atatttactc
gcgtggtgat
acgctcgcga
acgaggtgct
ccaacgccaa
aactgtttct
atggcctgcc
gccctcatcg
tcaataaaat

gtcgtcgtcg

Artificial

cctgatcggc
ggaaaacgag
tgtgaatcgc
ttcatgggac
gaaagattat

aatttggttt

caaccacatt
ccacaacgat
aaacaacggt
gtggtatcat
cctgatcggc
ggaaaacgag
tgtgaatcgc
ttcatgggac
gaaagattat

ccgtcggcegt

eolf-seql

tttgaagttt
gaagccacac
aacacagtgc
ctgcacgtgg
ttcattaaac

cagaatcgtc

aaaggtaaca
tatggctcaa
acacatgtga
cctacagact
tttgaagttt
gaagccacac
aacacagtgc
ctgcacgtgg
ttcattaaac

cgtcgttaa

gcgaatcata
tgaaagtagc
gcctgcacaa
gcaaaggcga
ggattaaaca

gcatgaaatg

aaatcacagc
tgaccccttc
atggctggsc
acgtggaatg
gcgaatcata
tgaaagtagc
gcctgcacaa
gcaaaggcga

ggattaaaca

Page 52

tcctggtcgc
tgccgacgtg
cgaatttttc
gccttatacc
ctactatgac

gaaaaaataa

ccctaaaccg
acagtacctg
ctcagtgtat
gcactgceggc
tcctggtcgc
tgccgacgtg
cgaatttttc
gccttatacc

ctactatgac

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

579



<220>
<223>

<400> 55
atgctgaaac

tcaattcagg
ccttggetgt
gccaatcgca
aaccaatggg
atctcagaca
atgaaatcgt
ggtacatcat

acaacaaata

ggtgagctcg

<210> 56

<211> 924
<212> DNA
<213>

<220>
<223>

<400> 56
atgtccatta

gagtggctga
tgtttcgact
ggagccaaag
acccctgact
ggctatggcc

caaaactggc

Polynculeotide

atatttactc
gcgtggtgat
acgctcgcga
acgaggtgct
ccaacgccaa
aactgtttct
atggcctgcc
gccctcatcg
tcaataaaat

gtcgtaaaaa

Artificial

Polynucleotide

tcatggaagt
aaacgtccga
acgccaacgc
acatcccttt
ttctggccca
acgtagcctg

tgggaggcgs

caaccacatt
ccacaacgat
aaacaacggt
gtggtatcat
cctgatcggc
ggaaaacgag
tgtgaatcgc
ttcatgggac
gaaagattat

acgtcgtcag

ggccacaatg
gggtaaacag
tggctggaaa
tgcaaacaat
accaggcgac
ggtgatcgaa

atggacagac

eolf-seql

aaaggtaaca
tatggctcaa
acacatgtga
cctacagact
tttgaagttt
gaagccacac
aacacagtgc
ctgcacgtgg
ttcattaaac

cgtcgtcgtc

caagccaaac
ttcaacgtgg
gtgctgttcg
ttcgatggcc
atggtggtgt
gccacactgg

ggcatcgaac

aaatcacagc
tgaccccttc
atggctggsc
acgtggaatg
gcgaatcata
tgaaagtagc
gcctgcacaa
gcaaaggcga
ggattaaaca

cgcctcagta

tgacaaaaaa
acctgtggta
gcctgetget
tggccacagt
ttggttctaa
actacattat

agcctggctg
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ccctaaaccg
acagtacctg
ctcagtgtat
gcactgceggc
tcctggtcgc
tgccgacgtg
cgaatttttc
gccttatacc

ctactatgac

tgagttcatt
cggttttcag
gaaaggcctg
ttatcaaaac
ttatggcgca
tgtttatgag

gggctgggag

60

120

180

240

300

360

420

480

540

591

60

120

180

240

300

360

420



aaagtgacac
aaaggtggta
gaagtgaaaa
gatggcattt
attacccgtt
cagaccatta
acctttgaag

gtgggcaaac

cgtcgcatga

<210> 57

<211> 903
<212> DNA
<213>

<220>
<223>

<400> 57
atgtccatta

gagtggctga
tgtttcgact
ggagccaaag
acccctgact
ggctatggcc
caaaactggc
aaagtgacac
aaaggtggta

gaagtgaaaa

gccgtcaaca
aactggaagt
aacaagaggc
ggtataaagc
ataaaggtcc
aatacgatga
gtgaaaccgt
tgtgggetga

aatggaaaaa

Artificial

Polynucleotide

tcatggaagt
aaacgtccga
acgccaacgc
acatcccttt
ttctggccca
acgtagcctg
tgggaggcgs
gccgtcaaca
aactggaagt

aacaagaggc

tgcctatgac
tagcaaagca
caaacaaatt
agaacatgcc
gtggaccggt
agtgcagaaa
ttatatgccg
aatcaaagag

ataa

ggccacaatg
gggtaaacag
tggctggaaa
tgcaaacaat
accaggcgac
ggtgatcgaa
atggacagac
tgcctatgac
tagcaaagca

caaacaaatt

eolf-seql

ttccctatgt
gcaaccatta
gtgaaagcca
agctttaccg
catccgcagg
tttgatggcc
gttcgtacct

ctccgccaga

caagccaaac
ttcaacgtgg
gtgctgttcg
ttcgatggcc
atggtggtgt
gccacactgg
ggcatcgaac
ttccctatgt
gcaaccatta

gtgaaagcca

ggttcatccg
aacagtccga
ccgattggaa
ttaccgcacc
caggcgtact
atgtttgggt
gggatgcaaa

tcaaaatttg

tgacaaaaaa
acctgtggta
gcctgetget
tggccacagt
ttggttctaa
actacattat
agcctggcectg
ggttcatccg
aacagtccga

ccgattggaa
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tcctaatttc
tgttaaacaa
acagaacaaa
ggaaggcatt
gcagaaaggt
tagctgggaa
aaccggtaaa

gtttcagaat

tgagttcatt
cggttttcag
gaaaggcctg
ttatcaaaac
ttatggcgca
tgtttatgag
gggctgggag
tcctaatttc
tgttaaacaa

acCagaacaaa

480

540

600

660

720

780

840

900

924

60

120

180

240

300

360

420

480

540

600



gatggcattt
attacccgtt
cagaccatta
acctttgaag

gtgggcaaac

taa

<210> 58
<211> 915
<212>
<213>

<220>
<223>

<400> 58
atgtccatta

gagtggctga
tgtttcgact
ggagccaaag
acccctgact
ggctatggcc
caaaactggc
aaagtgacac
aaaggtggta
gaagtgaaaa
gatggcattt
attacccgtt

cagaccatta

DNA
Artificial

ggtataaagc
ataaaggtcc
aatacgatga
gtgaaaccgt

tgtggggtga

Polynucleotide

tcatggaagt
aaacgtccga
acgccaacgc
acatcccttt
ttctggccca
acgtagcctg
tgggaggcgs
gccgtcaaca
aactggaagt
aacaagaggc
ggtataaagc
ataaaggtcc

aatacgatga

agaacatgcc
gtggaccggt
agtgcagaaa
ttatatgccg

aatcaaagag

ggccacaatg
gggtaaacag
tggctggaaa
tgcaaacaat
accaggcgac
ggtgatcgaa
atggacagac
tgcctatgac
tagcaaagca
Caaacaaatt
agaacatgcc
gtggaccggt

agtgcagaaa

eolf-seql

agctttaccg ttaccgcacc ggaaggcatt

catccgcagg caggcgtact gcagaaaggt

tttgatggcc atgtttgggt tagctgggaa

gttcgtacct gggatgcaaa aaccggtaaa

ctccgtcgtc gtcgeccgtcg gegtcgtcegt

caagccaaac tgacaaaaaa tgagttcatt

ttcaacgtgg acctgtggta cggttttcag

gtgctgttcg gecctgectget gaaaggcctg

ttcgatggcc tggccacagt ttatcaaaac

ttggttctaa ttatggcgca

atggtggtgt

gccacactgg actacattat tgtttatgag

ggcatcgaac agcctggectg gggectgggag

ttccctatgt ggttcatccg tcctaatttc

gcaaccatta aacagtccga tgttaaacaa

gtgaaagcca ccgattggaa acagaacaaa

agctttaccg ttaccgcacc ggaaggcatt

catccgcagg caggcgtact

gcagaaaggt

tttgatggcc atgtttgggt tagctgggaa
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660

720

780

840

900

903

60

120

180

240

300

360

420

480

540

600

660

720

780



eolf-seql
acctttgaag gtgaaaccgt ttatatgccg gttcgtacct gggatgcaaa aaccggtaaa

gtgggcaaac tgtggggtga aatcaaagag ctcggtcgta aaaaacgtcg tcagcgtcgt

cgtccgectc

<210> 59

<211> 540
<212> DNA
<213>

<220>
<223>

<400> 59
atgtccatta

gagtggctga
tgtttcgact
ggagccaaag
acccctgact
ggctatggcc
caaaactggc
aaagtgacac
aaagagctcc
<210> 60

<211> 519
<212> DNA

<213>

<220>
<223>

<400> 60

agtaa

Artificial

Polynucleotide

tcatggaagt
aaacgtccga
acgccaacgc
acatcccttt
ttctggccca
acgtagcctg
tgggaggcgs
gccgtcaaca

gccagatcaa

Artificial

Polynucleotide

ggccacaatg
gggtaaacag
tggctggaaa
tgcaaacaat
accaggcgac
ggtgatcgaa
atggacagac
tgcctatgac

aatttggttt

caagccaaac
ttcaacgtgg
gtgctgttcg
ttcgatggcc
atggtggtgt
gccacactgg
ggcatcgaac
ttccctatgt

cagaatcgtc

tgacaaaaaa
acctgtggta
gcctgetget
tggccacagt
ttggttctaa
actacattat
agcctggcectg
ggttcatccg

gcatgaaatg

tgagttcatt
cggttttcag
gaaaggcctg
ttatcaaaac
ttatggcgca
tgtttatgag
gggctgggag
tcctaatttc

gaaaaaataa

atgtccatta tcatggaagt ggccacaatg caagccaaac tgacaaaaaa tgagttcatt

gagtggctga aaacgtccga gggtaaacag ttcaacgtgg acctgtggta cggttttcag
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840

900

915

60

120

180

240

300

360

420

480

540

60

120



tgtttcgact
ggagccaaag
acccctgact
ggctatggcc
caaaactggc
aaagtgacac
aaagagctcc
<210> 61

<211> 531
<212> DNA

<213>

<220>
<223>

<400> 61
atgtccatta

gagtggctga
tgtttcgact
ggagccaaag
acccctgact
ggctatggcc
caaaactggc
aaagtgacac
aaagagctcg
<210> 62

<211> 864

<212> DNA
<213>

acgccaacgc
acatcccttt
ttctggccca
acgtagcctg
tgggaggcgs
gccgtcaaca

gtcgtcgtcg

Artificial

Polynucleotide

tcatggaagt
aaacgtccga
acgccaacgc
acatcccttt
ttctggccca
acgtagcctg
tgggaggcgs
gccgtcaaca

gtcgtaaaaa

Artificial

tggctggaaa
tgcaaacaat
accaggcgac
ggtgatcgaa
atggacagac
tgcctatgac

ccgtcggcegt

ggccacaatg
gggtaaacag
tggctggaaa
tgcaaacaat
accaggcgac
ggtgatcgaa
atggacagac
tgcctatgac

acgtcgtcag

eolf-seql

gtgctgttcg
ttcgatggcc
atggtggtgt
gccacactgg
ggcatcgaac
ttccctatgt

cgtcgttaa

caagccaaac
ttcaacgtgg
gtgctgttcg
ttcgatggcc
atggtggtgt
gccacactgg
ggcatcgaac
ttccctatgt

cgtcgtcgtc

gcctgetget
tggccacagt
ttggttctaa
actacattat
agcctggcectg

ggttcatccg

tgacaaaaaa
acctgtggta
gcctgetget
tggccacagt
ttggttctaa
actacattat
agcctggcectg
ggttcatccg

cgcctcagta
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gaaaggcctg

ttatcaaaac
ttatggcgca
tgtttatgag
gggctgggag

tcctaatttc

tgagttcatt
cggttttcag
gaaaggcctg
ttatcaaaac
ttatggcgca
tgtttatgag
gggctgggag
tcctaatttc

a

180

240

300

360

420

480

519

60

120

180

240

300

360

420

480

531



<220>
<223>

<400> 62
atggcagcca

tatggccctt
aacatcggca
aactatggcg
tacatgcacc
atcggctggt
gtgaatagtt
tatggtggca
gaagtgaaaa
gatggcattt
attacccgtt
cagaccatca
acctttgaag
gtgggtaaac
cgtcgcatga
<210> 63

<211> 843
<212> DNA

<213>

<220>
<223>

<400> 63

Polynculeotide

cacatgaaca
accctctggg
cccctgtgaa
gtggcaacca
tgtccaaata
caggttcaac
ttagtaattc
aactggaagt
aacaagaggc
ggtataaagc
ataaaggtcc
aatatgatga
gtgaaaccgt
tgtggggtga

aatggaaaaa

Artificial

Polynucleotide

ctctgcccaa
cattaacggt
agccattagc
gatcggtctg
caacgttaaa
cggttattca
taccgctcaa
tagcaaagca
caaacaaatt
agaacatgcc
gtggaccggt
ggtgcagaaa
ttatatgccg
aatcaaagag

ataa

eolf-seql

tggctgaaca
ggcatgcact
tcaggcaaaa
atcgagaacg
gttggtgact
acagcccctc
gatccgatgc
gcaaccatta
gtgaaagcga
agctttaccg
catccgcagg
tttgatggcc
gttcgtacct

ctccgccaga

actacaaaaa
acggcgttga
tcgtggaagc
atggtgtgca
acgtgaaagc
atctgcactt
cattcctgaa
aacagtccga
ccgattggaa
tgaccgcacc
caggcgtgct
atgtttgggt
gggatgcaaa

tcaaaatttg

aggctacggt
cttttttatg
cggttggtca
ccgccaatgg
aggccagatt
ccaacgcatg
atctgccggt
tgttaaacaa
acagaacaaa
ggaaggcatt
gcagaaaggt
tagctgggaa
aaccggtaaa

gtttcagaat

atggcagcca cacatgaaca ctctgcccaa tggctgaaca actacaaaaa aggctacggt

tatggccctt accctctggg cattaacggt ggcatgcact acggcgttga cttttttatg
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60

120

180

240

300

360

420

480

540

600

660

720

780

840

864

60

120



aacatcggca
aactatggcg
tacatgcacc
atcggctggt
gtgaatagtt
tatggtggca
gaagtgaaaa
gatggcattt
attacccgtt
cagaccatca
acctttgaag
gtgggtaaac
taa

<210> 64
<211> 855
<212> DNA

<213>

<220>
<223>

<400> 64
atggcagcca

tatggccctt
aacatcggca
aactatggcg
tacatgcacc

atcggctggt

cccctgtgaa
gtggcaacca
tgtccaaata
caggttcaac
ttagtaattc
aactggaagt
aacaagaggc
ggtataaagc
ataaaggtcc
aatatgatga
gtgaaaccgt

tgtggggtga

Artificial

Polynucleotide

cacatgaaca
accctctggg
cccctgtgaa
gtggcaacca
tgtccaaata

caggttcaac

agccattagc
gatcggtctg
caacgttaaa
cggttattca
taccgctcaa
tagcaaagca
caaacaaatt
agaacatgcc
gtggaccggt
ggtgcagaaa
ttatatgccg

aatcaaagag

ctctgcccaa
cattaacggt
agccattagc
gatcggtctg
caacgttaaa

cggttattca

eolf-seql

tcaggcaaaa
atcgagaacg
gttggtgact
acagcccctc
gatccgatgc
gcaaccatta
gtgaaagcga
agctttaccg
catccgcagg
tttgatggcc
gttcgtacct

ctccgtcgtc

tggctgaaca
ggcatgcact
tcaggcaaaa
atcgagaacg
gttggtgact

acagcccctc

tcgtggaagc
atggtgtgca
acgtgaaagc
atctgcactt
cattcctgaa
aacagtccga
ccgattggaa
tgaccgcacc
caggcgtgct
atgtttgggt
gggatgcaaa

gtcgccgtcg

actacaaaaa
acggcgttga
tcgtggaagc
atggtgtgca
acgtgaaagc

atctgcactt

Page 59

cggttggtca
ccgccaatgg
aggccagatt
ccaacgcatg
atctgccggt
tgttaaacaa
acagaacaaa
ggaaggcatt
gcagaaaggt
tagctgggaa
aaccggtaaa

gcgtcgtcgt

aggctacggt
cttttttatg
cggttggtca
ccgccaatgg
aggccagatt

ccaacgcatg

180

240

300

360

420

480

540

600

660

720

780

840

843

60

120

180

240

300

360



gtgaatagtt
tatggtggca
gaagtgaaaa
gatggcattt
attacccgtt
cagaccatca
acctttgaag
gtgggtaaac
cgtccgectc
<210> 65

<211> 483
<212> DNA

<213>

<220>
<223>

<400> 65
atggcagcca

tatggccctt
aacatcggca
aactatggcg
tacatgcacc
atcggctggt
gtgaatagtt
tatggtgagc

taa

<210> 66

ttagtaattc
aactggaagt
aacaagaggc
ggtataaagc
ataaaggtcc
aatatgatga
gtgaaaccgt
tgtgggetga

agtaa

Artificial

Polynucleotide

cacatgaaca
accctctggg
cccctgtgaa
gtggcaacca
tgtccaaata
caggttcaac
ttagtaattc

tccgccagat

taccgctcaa
tagcaaagca
caaacaaatt
agaacatgcc
gtggaccggt
ggtgcagaaa
ttatatgccg

aatcaaagag

ctctgcccaa
cattaacggt
agccattagc
gatcggtctg
caacgttaaa
cggttattca
taccgctcaa

Ccaaaatttgg

eolf-seql

gatccgatgc
gcaaccatta
gtgaaagcga
agctttaccg
catccgcagg
tttgatggcc
gttcgtacct

ctcggtcgta

tggctgaaca
ggcatgcact
tcaggcaaaa
atcgagaacg
gttggtgact
acagcccctc
gatccgatgc

tttcagaatc

cattcctgaa
aacagtccga
ccgattggaa
tgaccgcacc
caggcgtgct
atgtttgggt
gggatgcaaa

aaaaacgtcg

actacaaaaa
acggcgttga
tcgtggaagc
atggtgtgca
acgtgaaagc
atctgcactt
cattcctgaa

gtcgcatgaa

Page 60

atctgccggt
tgttaaacaa
acagaacaaa
ggaaggcatt
gcagaaaggt
tagctgggaa
aaccggtaaa

tcagcgtcgt

aggctacggt
cttttttatg
cggttggtca
ccgccaatgg
aggccagatt
ccaacgcatg
atctgccggt

atggaaaaaa

420

480

540

600

660

720

780

840

855

60

120

180

240

300

360

420

480

483



<211>
<212>
<213>

462
DNA

<220>
<223>

<400> 66
atggcagcca

tatggccctt
aacatcggca
aactatggcg
tacatgcacc
atcggctggt
gtgaatagtt
tatggtgagc
<210> 67

<211> 474
<212> DNA

<213>

<220>
<223>

<400> 67
atggcagcca

tatggccctt
aacatcggca
aactatggcg
tacatgcacc
atcggctggt

gtgaatagtt

Artificial

Polynucleotide

cacatgaaca
accctctggg
cccctgtgaa
gtggcaacca
tgtccaaata
caggttcaac
ttagtaattc

tccgtcgtcg

Artificial

Polynucleotide

cacatgaaca
accctctggg
cccctgtgaa
gtggcaacca
tgtccaaata
caggttcaac

ttagtaattc

ctctgcccaa
cattaacggt
agccattagc
gatcggtctg
caacgttaaa
cggttattca
taccgctcaa

tcgcecgtcegg

ctctgcccaa
cattaacggt
agccattagc
gatcggtctg
caacgttaaa
cggttattca

taccgctcaa

eolf-seql

tggctgaaca
ggcatgcact
tcaggcaaaa
atcgagaacg
gttggtgact
acagcccctc
gatccgatgc

cgtcgtcgtt

tggctgaaca
ggcatgcact
tcaggcaaaa
atcgagaacg
gttggtgact
acagcccctc

gatccgatgc

actacaaaaa
acggcgttga
tcgtggaagc
atggtgtgca
acgtgaaagc
atctgcactt
cattcctgaa

aad

actacaaaaa
acggcgttga
tcgtggaagc
atggtgtgca
acgtgaaagc
atctgcactt

cattcctgaa

Page 61

aggctacggt
cttttttatg
cggttggtca
ccgccaatgg
aggccagatt
ccaacgcatg

atctgccggt

aggctacggt
cttttttatg
cggttggtca
ccgccaatgg
aggccagatt
ccaacgcatg

atctgccggt

60

120

180

240

300

360

420

462

60

120

180

240

300

360

420



eolf-seql
tatggtgagc tcggtcgtaa aaaacgtcgt cagcgtcgtc gtccgecctca gtaa 474
<210> 68

<400> 68
000

<210> 69

<400> 69
000

<210> 70

211> 37

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 70

Leu Leu Gly Asp Phe Phe Arg Lys Ser Lys Glu Lys Ile Gly Lys Glu
1 5 10 15

Phe Lys Arg Ile Val Gln Arg Ile Lys Asp Phe Leu Arg Asn Leu Val
20 25 30

Pro Arg Thr Glu Ser
35

<210> 71

211> 29

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 71

Arg Gly Leu Arg Arg Leu Gly Arg Lys Ile Ala His Gly Val Lys Lys
1 5 10 15
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eolf-seql

Tyr Gly Pro Thr Val Leu Arg Ile Ile Arg Ile Ala Gly
20 25

<210> 72

211> 13

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 72

Ile Leu Pro Trp Lys Trp Pro Trp Trp Pro Trp Arg Arg
1 5 10

<210> 73

211> 18

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 73
Arg Gly Gly Arg Leu Cys Tyr Cys Arg Arg Arg Phe Cys Val Cys Val
1 5 10 15

Gly Arg

<210> 74

211> 31

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 74

Ser Trp Leu Ser Lys Thr Ala Lys Lys Leu Glu Asn Ser Ala Lys Lys
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eolf-seql
1 5 10 15

Arg Ile Ser Glu Gly Ile Ala Ile Ala Ile Gln Gly Gly Pro Arg
20 25 30

<210> 75

211> 23

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 75

Gly Ile Gly Lys Phe Leu His Ser Ala Lys Lys Phe Gly Lys Ala Phe
1 5 10 15

Val Gly Glu Ile Met Asn Ser
20

<210> 76

211> 25

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 76

Gly Trp Gly Ser Phe Phe Lys Lys Ala Ala His Val Gly Lys His Val
1 5 10 15

Gly Lys Ala Ala Leu Thr His Tyr Leu
20 25

<210> 77

211> 36

<212> PRT

<213> Artificial
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eolf-seql
<220>
<223> Polypeptide fragment

<400> 77

Gly Gly Leu Lys Lys Leu Gly Lys Lys Leu Glu Gly Ala Gly Lys Arg
1 5 10 15

Val Phe Asn Ala Ala Glu Lys Ala Leu Pro Val Val Ala Gly Ala Lys
20 25 30

Ala Leu Arg Lys
35

<210> 78

211> 40

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 78

Gly Trp Leu Lys Lys Ile Gly Lys Lys Ile Glu Arg Val Gly Gln His
1 5 10 15

Thr Arg Asp Ala Thr Ile Gln Gly Leu Gly Ile Pro Gln Gln Ala Ala
20 25 30

Asn Val Ala Ala Thr Ala Arg Gly
35 40

<210> 79

211> 21

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 79
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eolf-seql

Thr Arg Ser Ser Arg Ala Gly Leu Gln Phe Pro Val Gly Arg Val His
1 5 10 15

Arg Leu Leu Arg Lys
20

<210> 80

211> 39

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 80

Gly Trp Leu Lys Lys Ile Gly Lys Lys Ile Glu Arg Val Gly Gln His
1 5 10 15

Thr Arg Asp Ala Thr Ile Gln Gly Leu Gly Ile Ala Gln Gln Ala Ala
20 25 30

Asn Val Ala Ala Thr Ala Arg
35

<210> 81

211> 24

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 81
Gly Ile Lys Asp Trp Ile Lys Gly Ala Ala Lys Lys Leu Ile Lys Thr
1 5 10 15

Val Ala Ser His Ile Ala Asn Gln
20
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eolf-seql

<210> 82

211> 17

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragement

<400> 82

Ala Asn Arg Pro Val Tyr Ile Pro Pro Pro Arg Pro Pro His Pro Arg
1 5 10 15

Leu

<210> 83

211> 22

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 83

Gly Leu Leu Ser Lys Val Leu Gly Val Gly Lys Lys Val Leu Cys Gly
1 5 10 15

Val Ser Gly Leu Val Cys
20

<210> 84
211> 24
<212> PRT
<213> Artificial

<220>
<223> Polypeptide fragment

<400> 84

Gly Leu Asn Thr Leu Lys Lys Val Phe Gln Gly Leu His Glu Ala Ile
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eolf-seql
1 5 10 15

Lys Leu Ile Asn Asn His Val Gln
20

<210> 85

211> 19

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 85

Lys Gly Arg Gly Lys Gln Gly Gly Lys Val Arg Ala Lys Ala Lys Thr
1 5 10 15

Arg Ser Ser

<210> 86

211> 25

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 86

Ile Trp Leu Thr Ala Leu Lys Phe Leu Gly Lys His Ala Ala Lys Lys
1 5 10 15

Leu Ala Lys Gln Gln Leu Ser Lys Leu
20 25

<210> 87

211> 18

<212> PRT

<213> Artificial
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eolf-seql
<220>
<223> Polypeptide fragment

<400> 87

Phe Leu Gly Gly Leu Ile Val Pro Ala Met Ile Cys Ala Val Thr Lys
1 5 10 15

Lys Cys

<210> 88

211> 26

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 88

Gly Ile Gly Ala Val Leu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu
1 5 10 15

Ile Ser Trp Ile Lys Arg Lys Arg Gln Gln
20 25

<210> 89

211> 54

<212> PRT

<213> Artificial

<220>
<223> Polypeptide fragment

<400> 89
Lys Thr Tyr Tyr Gly Thr Asn Gly Val His Cys Thr Lys Asn Ser Leu
1 5 10 15

Trp Gly Lys Val Arg Leu Lys Asn Met Lys Tyr Asp Gln Asn Thr Thr
20 25 30
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eolf-seql

Tyr Met Gly Arg Leu Gln Asp Ile Leu Leu Gly Trp Ala Thr Gly Ala

35 40 45

Phe Gly Lys Thr Phe His

50

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

<220>
<223>

<400>

90

39

PRT
Artificial

Polypeptide fragment

90

Ala Gly Arg Gly Lys Gln Gly Gly Lys Val Arg Ala Lys Ala Lys Thr

1

5 10 15

Arg Ser Ser Arg Ala Gly Leu Gln Phe Pro Val Gly Arg Val His Arg

20 25 30

Leu Leu Arg Lys Gly Asn Tyr

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

<220>
<223>

<400>

35

91

6628

DNA
Artificial

Vector construct

91

gatctcgatc ccgcgaaatt aatacgactc actatagggg aattgtgagc ggataacaat

tcccctctag aaataatttt gtttaaactt taagaaggag atatacatat gctgaaacat

atttactcca accacattaa aggtaacaaa atcacagccc ctaaaccgtc aattcagggc

gtggtgatcc acaacgatta tggctcaatg accccttcac agtacctgcc ttggctgtac
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60

120

180

240



gctcgcgaaa
gaggtgctgt
aacgccaacc
ctgtttctgg
ggcctgectg
cctcatcgtt
aataaaatga
gaagttagca
gaggccaaac
aaagcagaac
ggtccgtgga
gatgaagtgc
accgtttata
ggtgagatta
aaaaaataag
cgctgagcaa
gctgaaagga
aagcctatgc
gatttcatac
agctagctta
ctcgtgatac
ggtggcactt

tcaaatatgt

aggaagagta

acaacggtac
ggtatcatcc
tgatcggctt
aaaacgagga
tgaatcgcaa
catgggacct
aagattattt
aagcagccac
aaattgtgaa
atgccagctt
ccggtcatcc
agaaatttga
tgccggttcg
aagagctccg
gatccggctg
taactagcat
ggaactatat
ctacagcatc
acggtgcctg
tcgatgataa
gcctattttt
ttcggggaaa
atccgctcat

tgagtattca

acatgtgaat
tacagactac
tgaagtttgc
agccacactg
cacagtgcgc
gcacgtgggc
cattaaacgg
cattaaacag
agccaccgat
taccgtgacc
gcaggcaggc
tggccatgtt
tacctgggat
ccagatcaaa
ctaacaaagc
aaccccttgg
ccggatatcc
cagggtgacg
actgcgttag
gctgtcaaac
ataggttaat
tgtgcgcgga
gagacaataa

acatttccgt

eolf-seql

ggctgggect
gtggaatggc
gaatcatatc
aaagtagctg
ctgcacaacg
aaaggcgagc
attaaacact
agtgatgtta
tggaaacaga
gcaccggaag
gtgctgcaga
tgggttagct
gcaaaaaccg
atttggtttc
ccgaaaggaa
ggcctctaaa
cgcaagaggc
gtgccgagga
caatttaact
atgagaatta
gtcatgataa
acccctattt
ccctgataaa

gtcgccctta

cagtgtatgc
actgcggcaa
ctggtcgcat
ccgacgtgat
aatttttcgg
cttataccac
actatgacgg
aacaagaagt
acaaagatgg
gcattattac
aaggtcagac
gggaaacctt
gtaaagttgg
agaatcgtcg
gctgagttgg
cgggtcttga
ccggcagtac
tgacgatgag
gtgataaact
attcttgaag
taatggtttc
gtttattttt
tgcttcaata

ttcccttttt
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caatcgcaac
ccaatgggcc
ctcagacaaa
gaaatcgtat
tacatcatgc
aacaaatatc
tggcaaactg
gaaaaaacaa
catctggtat
ccgttataaa
catcaaatat
tgaaggtgaa
taaactgtgg
catgaaatgg
ctgctgccac
ggggtttttt
cggcataacc
cgcattgtta
accgcattaa
acgaaagggc
ttagacgtca
ctaaatacat
atattgaaaa

tgcggcattt

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



tgccttcctg
ttgggtgcac
tttcgccccg
gtattatccc
aatgacttgg
agagaattat
acaacgatcg
actcgccttg
accacgatgc
actctagctt
cttctgecgct
cgtgggtctc
gttatctaca
ataggtgcct
tagattgatt
aatctcatga
gaaaagatca
acaaaaaaac
tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg

agcgccacgc

tttttgctca
gagtgggtta
aagaacgttt
gtgttgacgc
ttgagtactc
gcagtgctgc
gaggaccgaa
atcgttggga
ctgcagcaat
cccggcaaca
cggcccttcc
gcggtatcat
cgacgggegasg
cactgattaa
taaaacttca
ccaaaatccc
aaggatcttc
caccgctacc
taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac

ttcccgaagg

cccagaaacg
catcgaactg
tccaatgatg
cgggcaagag
accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacg
attaatagac
ggctggcetgg
tgcagcactg
tcaggcaact
gcattggtaa
tttttaattt
ttaacgtgag
ttgagatcct
agcggtggtt
cagcagagcg
caagaactct
tgccagtggc
ggcgeagegs
ctacaccgaa

gagaaaggceg

eolf-seql

ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gecttttttgc
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaaaggatct
ttttcgttcc
ttttttctgce
tgtttgeccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc

gacaggtatc

taaaagatgc
gcggtaagat
aagttctgct
gccgcataca
ttacggatgg
ctgcggccaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc
aggtgaagat
actgagcgtc
gcgtaatctg
atcaagagct
atactgtcct
ctacatacct
gtcttaccgg
cgggggsgttc
tacagcgtga

cggtaagcgg
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tgaagatcag
ccttgagagt
atgtggcgceg
ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt
cctttttgat
agaccccgta
ctgcttgcaa
accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa

cagggtcgga

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



acaggagagc
gggtttcgcc
ctatggaaaa
gctcacatgt
gagtgagctg
gaagcggaag
cgcaatggtg
tccgctatceg
cgcgecctga
cgggagctgc
gtaaagctca
cagctcgttg
aagggcggtt

gggggtaatg

acatgcccgg
ccagagaaaa
acagggtagc
cttccgegtt
ggtcgcagac
ctgctaacca
catgcgcacc
gatggcggac
caagaattga

tccattcagg

gcacgaggga
acctctgact
acgccagcaa
tctttecctgce
ataccgctcg
agcgcctgat
cactctcagt
ctacgtgact
cgggcttgtc
atgtgtcaga
tcagcgtggt
agtttctcca
ttttcctgtt
ataccgatga
ttactggaac
atcactcagg
cagcagcatc
tccagacttt
gttttgcagc
gtaaggcaac
cgtggccagg
gcgatggata
ttggctccaa

tcgaggtggc

gcttccaggg
tgagcgtcga
cgcggecttt
gttatcccct
ccgcagcecga
gcggtatttt
acaatctgct
gggtcatggc
tgctcccggce
ggttttcacc
cgtgaagcga
gaagcgttaa
tggtcactga
aacgagagag
gttgtgaggg
gtcaatgcca
ctgcgatgca
acgaaacacg
agcagtcgct
cccgecagcec
acccaacgct
tgttctgcca
ttcttggagt

ccggctccat

eolf-seql

ggaaacgcct
tttttgtgat
ttacggttcc
gattctgtgg
acgaccgagc
ctccttacgc
ctgatgccgc
tgcgccccga
atccgcttac
gtcatcaccg
ttcacagatg
tgtctggctt
tgcctccgtg
gatgctcacg
taaacaactg
gcgecttegtt
gatccggaac
gaaaccgaag
tcacgttcgc
tagccgggtc
gcccgagatg
agggttggtt
ggtgaatccg

gcaccgcgac

ggtatcttta
gctcgtcagg
tggccttttg
ataaccgtat
gcagcgagtc
atctgtgcgg
atagttaagc
cacccgccaa
agacaagctg
aaacgcgcga
tctgectgtt
ctgataaagc
taagggggat
atacgggtta
gcggtatgga
aatacagatg
ataatggtgc
accattcatg
tcgcgtatcg
ctcaacgaca
cgeccgegtgc
tgcgcattca
ttagcgaggt

gcaacgcggsg
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tagtcctgtc
ggggcggagce
ctggcctttt
taccgccttt
agtgagcgag
tatttcacac
cagtatacac
cacccgctga
tgaccgtctc
ggcagctgceg
catccgcgtc
gggccatgtt
ttctgttcat
ctgatgatga
tgcggeggga
taggtgttcc
agggcgctga
ttgttgctca
gtgattcatt
ggagcacgat
ggctgctgga
cagttctccg
gccgeecggcet

gaggcagaca

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560



aggtataggg

taaatcgccg

gatccttgaa

gcgggcatcc
cgcgtcgcega
gcctgettct
tgcaagattc
tcctcgecga
aagacagtca
gggttgaagg
acattaattg
cattaatgaa
ttttcttttc
gagttgcagc
ggttaacggc
atccgcacca
atcgttggca
ttgaaaaccg
gcgagtgaga
gcccgctaac
cgtaccgtct
aaataacgcc
cggatagtta

acaggcttcg

cggcgcctac
tgacgatcag
gctgtccctg
cgatgccgcc
acgccagcaa
cgccgaaacg
cgaataccgc
aaatgaccca
taagtgcggc
ctctcaaggg
cgttgcgctc
tcggccaacg
accagtgaga
aagcggtcca
gggatataac
acgcgcagcc
accagcatcg
gacatggcac
tatttatgcc
agcgcgattt
tcatgggaga
ggaacattag
atgatcagcc

acgccgcttc

aatccatgcc
cggtccaatg
atggtcgtca
ggaagcgaga
gacgtagccc
tttggtggeg
aagcgacagg
gagcgctgcc
gacgatagtc
catcggtcga
actgcccgct
cgcggggaga
cgggcaacag
cgctggtttg
atgagctgtc
cggactcggt
cagtgggaac
tccagtcgcc
agccagccag
gctggtgacc
aaataatact
tgcaggcagc
cactgacgcg

gttctaccat

eolf-seql

aacccgttcc
atcgaagtta
tctacctgcc
agaatcataa
agcgcgtcgg
ggaccagtga
ccgatcatcg
ggcacctgtc
atgccccgeg
gatcccggtg
ttccagtcgg
ggcggtttgce
ctgattgccc
ccccagcagg
ttcggtatcg
aatggcgcgc
gatgccctca
ttcccgttcc
acgcagacgc
caatgcgacc
gttgatgggt
ttccacagca
ttgcgcgaga

Ccgacaccacc

atgtgctcgc
ggctggtaag
tggacagcat
tggggaaggc
ccgccatgcec
cgaaggcttg
tcgcgctcca
ctacgagttg
cccaccggaa
cctaatgagt
gaaacctgtc
gtattgggcg
ttcaccgcct
cgaaaatcct
tcgtatccca
attgcgccca
ttcagcattt
gctatcggct
gccgagacag
agatgctcca
gtctggtcag
atggcatcct
agattgtgca

acgctggcac
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cgaggcggca
agccgegagc
ggcctgcaac
catccagcct
ggcgataatg
agcgaggecsg
gcgaaagegsg
catgataaag
ggagctgact
gagctaactt
gtgccagctg
ccagggtggt
ggccctgaga
gtttgatggt
ctaccgagat
gcgccatctg
gcatggtttg
gaatttgatt
aacttaatgg
cgcccagtcg
agacatcaag
ggtcatccag
ccgecgettt

ccagttgatc

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000



ggcgcgagat
ggcaacgcca
gtaattcagc
ggcctggttc
gtataacgtt
tgccataccg
tatgcgactc
ccgcaaggaa
ccaccatacc
catcggtgat
ccacgatgcg
<210>
<211>

<212>
<213>

92

DNA
<220>
<223>

<400> 92
gatctcgatc

tcccctctag
atttactcca
gtggtgatcc
gctcgcgaaa
gaggtgctgt
aacgccaacc

ctgtttctgg

6607

ttaatcgccg
atcagcaacg
tccgccatceg
accacgcggg
actggtttca
cgaaaggttt
ctgcattagg
tggtgcatgc
cacgccgaaa
gtcggcgata

tccggcgtag

Artificial

ccgcgaaatt
aaataatttt
accacattaa
acaacgatta
acaacggtac
ggtatcatcc
tgatcggctt

aaaacgagga

cgacaatttg
actgtttgcc
ccgcttccac
aaacggtctg
cattcaccac
tgcgccattc
aagcagccca
aaggagatgg
caagcgctca
taggcgccag

aggatcga

Vector construct

aatacgactc
gtttaaactt
aggtaacaaa
tggctcaatg
acatgtgaat
tacagactac
tgaagtttgc

agccacactg

eolf-seql

cgacggegeg
cgccagttgt
tttttcccge
ataagagaca
cctgaattga
gatggtgtcc
gtagtaggtt
cgcccaacag
tgagcccgaa

caaccgcacc

actatagggg
taagaaggag
atcacagccc

accccttcac

ggctgggcect
gtggaatggc
gaatcatatc

aaagtagctg

tgcagggcca
tgtgccacgc
gttttcgcag
ccggcatact
ctctcttccg
gggatctcga
gaggccgttg
tccecceggec
gtggcgagcc

tgtggcgecg

aattgtgagc
atatacatat
ctaaaccgtc
agtacctgcc
cagtgtatgc
actgcggcaa
ctggtcgcat

ccgacgtgat
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gactggaggt
ggttgggaat
aaacgtggct
ctgcgacatc
ggcgctatca
cgctctccct
agcaccgcecg
acggggectg

cgatcttccc

gtgatgccegg

ggataacaat
gctgaaacat
aattcagggc
ttggctgtac
caatcgcaac
ccaatgggcc
ctcagacaaa

gaaatcgtat

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6628

60

120

180

240

300

360

420

480



ggcctgectg
cctcatcgtt
aataaaatga
gaagttagca
gaggccaaac
aaagcagaac
ggtccgtgga
gatgaagtgc
accgtttata
ggtgagatta
taacaaagcc
accccttggg
cggatatccc
agggtgacgg
ctgcgttagc
ctgtcaaaca
taggttaatg
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg

ccaatgatga

gggCaagagc

tgaatcgcaa
catgggacct
aagattattt
aagcagccac
aaattgtgaa
atgccagctt
ccggtcatcc
agaaatttga
tgccggttcg
aagagctccg
cgaaaggaag
gcctctaaac
gcaagaggcc
tgccgaggat
aatttaactg
tgagaattaa
tcatgataat
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa

aactcggtcg

cacagtgcgc
gcacgtgggc
cattaaacgg
cattaaacag
agccaccgat
taccgtgacc
gcaggcaggc
tggccatgtt
tacctgggat
tcgtcgtcgc
ctgagttggc
gggtcttgag
cggcagtacc
gacgatgagc
tgataaacta
ttcttgaaga
aatggtttct
tttatttttc
gcttcaataa
tccctttttt
aaaagatgct
cggtaagatc
agttctgcta

ccgcatacac

eolf-seql

ctgcacaacg
aaaggcgagc
attaaacact
agtgatgtta
tggaaacaga
gcaccggaag
gtgctgcaga
tgggttagct
gcaaaaaccg
cgtcggcegtc
tgctgccacc
gggttttttg
ggcataacca
gcattgttag
ccgcattaaa
cgaaagggcc
tagacgtcag
taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggegegg

tattctcaga

aatttttcgg
cttataccac
actatgacgg
aacaagaagt
acaaagatgg
gcattattac
aaggtcagac
gggaaacctt
gtaaagttgg
gtcgttaagg
gctgagcaat
ctgaaaggag
agcctatgcc
atttcataca
gctagcttat
tcgtgatacg
gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgccccga
tattatcccg

atgacttggt
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tacatcatgc
aacaaatatc
tggcaaactg
gaaaaaacaa
catctggtat
ccgttataaa
catcaaatat
tgaaggtgaa
taaactgtgg
atccggctgc
aactagcata
gaactatatc
tacagcatcc
cggtgcctga
cgatgataag
cctattttta
tcggggaaat
tccgctcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tgttgacgcc

tgagtactca

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gcgcageggt
tacaccgaac
agaaaggcegg
cttccagggg
gagcgtcgat
gcggectttt

ttatcccctg

aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgceg
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct

attctgtgga

tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcc
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgc
tcaagagcta
tactgtcctt
tacatacctc

tcttaccggg

ggggggttceg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttgc

taaccgtatt

eolf-seql

atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagec
tggccttttg

accgcctttg

gagaattatg
caacgatcgg
ctcgeccttga
ccacgatgcc
ctctagcttc
ttctgcgctc
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcesg
ggtttcgcca
tatggaaaaa
ctcacatgtt

agtgagctga
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cagtgctgcc
aggaccgaag
tcgttgggaa
tgcagcaatg
ccggcaacaa
ggcccttecg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
Ccaaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcctgceg

taccgctcgc

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



cgcagccgaa
cggtattttc
caatctgctc
ggtcatggct
gctcccggcea
gttttcaccg
gtgaagcgat
aagcgttaat
ggtcactgat
acgagagagg
ttgtgagggt
tcaatgccag
tgcgatgcag
cgaaacacgg
gcagtcgctt
ccgccagcect
cccaacgctg
gttctgccaa
tcttggagtg
cggctccatg
atccatgcca
ggtccaatga

tggtcgtcat

gaagcgagaa

cgaccgagcg
tccttacgca
tgatgccgca
gcgecccgac
tccgcttaca
tcatcaccga
tcacagatgt
gtctggcttc
gcctcegtgt
atgctcacga
aaacaactgg
cgcttcgtta
atccggaaca
aaaccgaaga
cacgttcgct
agccgggtcc
cccgagatgc
gggttggttt
gtgaatccgt
caccgcgacg
acccgttcca
tcgaagttag
ctacctgcct

gaatcataat

cagcgagtca
tctgtgecggt
tagttaagcc
acccgccaac
gacaagctgt
aacgcgcgag
ctgcctgttc
tgataaagcg
aagggggatt
tacgggttac
cggtatggat
atacagatgt
taatggtgca
ccattcatgt
cgcgtatcgg
tcaacgacag
gccgegtgeg
gcgcattcac
tagcgaggtg
caacgecggss
tgtgctcgcc
gctggtaaga
ggacagcatg

ggggaaggcc

eolf-seql

gtgagcgagg
atttcacacc
agtatacact
acccgctgac
gaccgtctcc
gcagctgegg
atccgcgtcc
ggccatgtta
tctgttcatg
tgatgatgaa
geggegggac
aggtgttcca
gggcgctgac
tgttgctcag
tgattcattc
gagcacgatc
gctgetggag
agttctccgc
ccgeceggcett
aggcagacaa
gaggcggeat
geegegagesg
gcctgcaacg

atccagcctc

aagcggaaga
gcaatggtgc
ccgctatcgc
gcgccctgac
gggagctgca
taaagctcat
agctcgttga
agggeggttt

ggggtaatga

catgcccggt
cagagaaaaa
cagggtagcc
ttccgegttt
gtcgcagacg
tgctaaccag
atgcgcaccc
atggcggacg
aagaattgat
ccattcaggt
ggtatagggc
aaatcgccgt
atccttgaag

cgggcatccc

gcgtcgcgaa
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gcgecctgatg
actctcagta
tacgtgactg
gggcttgtct
tgtgtcagag
cagcgtggtc
gtttctccag
tttcctgttt
taccgatgaa
tactggaacg
tcactcaggg
agcagcatcc
ccagacttta
ttttgcagca
taaggcaacc
gtggccagga
cgatggatat
tggctccaat
cgaggtggcc
ggcgcctaca
gacgatcagc
ctgtccctga
gatgccgecg

cgccagcaag

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



acgtagccca
ttggtggcege
agcgacaggc
agcgctgccg
acgatagtca
atcggtcgag
ctgcccgcett
gcgggeagag
gggcaacagc
gctggtttgc
tgagctgtct
ggactcggta
agtgggaacg
ccagtcgcct
gccagccaga
ctggtgaccc
aataatactg
gcaggcagct
actgacgcgt
ttctaccatc
gacaatttgc
ctgtttgccc
cgcttccact

aacggtctga

gcgegteggc
gaccagtgac
cgatcatcgt
gcacctgtcc
tgcccecgegce
atcccggtgc
tccagtcggg
gcggtttgeg
tgattgccct
cccagcaggc
tcggtatcgt
atggcgcgca
atgccctcat
tcccgttccg
cgcagacgcg
aatgcgacca
ttgatgggts
tccacagcaa
tgcgcgagaa
gacaccacca
gacggcgcegt
gccagttgtt
ttttcccgceg

taagagacac

cgccatgceccg
gaaggcttga
cgcgctccag
tacgagttgc
ccaccggaag
ctaatgagtg
aaacctgtcg
tattgggcgc
tcaccgcctg
gaaaatcctg
cgtatcccac
ttgcgcccag
tcagcatttg
ctatcggctg
ccgagacaga
gatgctccac
tctggtcaga
tggcatcctg
gattgtgcac
cgctggcacc
gcagggceceag
gtgccacgceg
ttttcgcaga

cggcatactc

eolf-seql

gcgataatgg
gcgagggegt
Ccgaaagcggt
atgataaaga
gagctgactg
agctaactta
tgccagctgc
cagggtggtt
gccctgagag
tttgatggtg
taccgagata
cgccatctga
catggtttgt
aatttgattg
acttaatggg
gcccagtcegc
gacatcaaga
gtcatccagc
cgccgcttta
cagttgatcg
actggaggtg
gttgggaatg
aacgtggctg

tgcgacatcg

cctgcttctc
gcaagattcc
cctcgccgaa
agacagtcat
ggttgaaggc
cattaattgc
attaatgaat
tttcttttca
agttgcagca
gttaacggcg
tccgcaccaa
tcgttggcaa
tgaaaaccgg
cgagtgagat
cccgctaaca
gtaccgtctt
aataacgccg
ggatagttaa
caggcttcga
gcgcgagatt
gcaacgccaa
taattcagct
gcctggttca

tataacgtta
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gccgaaacgt
gaataccgca
aatgacccag
aagtgcggeg
tctcaagggc
gttgcgctca
cggccaacgc
ccagtgagac
agcggtccac
ggatataaca
cgcgeagecc
ccagcatcgc
acatggcact
atttatgcca
gcgcgatttg
catgggagaa
gaacattagt
tgatcagccc
cgcecgecttceg
taatcgccgc
tcagcaacga
ccgccatcgc

ccacgcggga

ctggtttcac

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240



attcaccacc
gcgccattceg
agcagcccag
aggagatggc
aagcgctcat
aggcgccagc

ggatcga

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

93

DNA
<220>
<223>

<400> 93
gatctcgatc

tcccctctag
atttactcca
gtggtgatcc
gctcgcgaaa
gaggtgctgt
aacgccaacc
ctgtttctgg
ggcctgectg
cctcatcgtt
aataaaatga

gaagttagca

6619

ctgaattgac
atggtgtccg
tagtaggttg
gcccaacagt
gagcccgaag

aaccgcacct

Artificial

ccgcgaaatt
aaataatttt
accacattaa
acaacgatta
acaacggtac
ggtatcatcc
tgatcggctt
aaaacgagga
tgaatcgcaa
catgggacct
aagattattt

aagcagccac

tctcttccgg
ggatctcgac
aggccgttga
cccccggecea
tggcgagccc

gtggcgeegg

Vector construct

aatacgactc
gtttaaactt
aggtaacaaa
tggctcaatg
acatgtgaat
tacagactac
tgaagtttgc
agccacactg
cacagtgcgc
gcacgtgggc
cattaaacgg

cattaaacag

eolf-seql

gcgctatcat
gctctccectt
gcaccgcegce
cggggectgc
gatcttcccc

tgatgccggc

actatagggg
taagaaggag
atcacagccc

accccttcac

ggctgggect
gtggaatggc
gaatcatatc
aaagtagctg
ctgcacaacg
aaaggcgagc
attaaacact

agtgatgtta

gccataccgc
atgcgactcc
cgcaaggaat
caccataccc
atcggtgatg

cacgatgcgt

aattgtgagc
atatacatat
ctaaaccgtc
agtacctgcc
cagtgtatgc
actgcggcaa
ctggtcgcat
ccgacgtgat
aatttttcgg
cttataccac
actatgacgg

aacaagaagt
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gaaaggtttt
tgcattagga
ggtgcatgca
acgccgaaac

tcggcgatat

ccggcgtaga

ggataacaat
gctgaaacat
aattcagggc
ttggctgtac
caatcgcaac
ccaatgggcc
ctcagacaaa
gaaatcgtat
tacatcatgc
aacaaatatc
tggcaaactg

gaaaaaacCaa

6300

6360

6420

6480

6540

6600

6607

60

120

180

240

300

360

420

480

540

600

660

720



gaggccaaac
aaagcagaac
ggtccgtgga
gatgaagtgc
accgtttata
ggtgagatta
ggatccggct
ataactagca
aggaactata
cctacagcat
cacggtgcct
atcgatgata
cgcctatttt
tttcggggaa
tatccgctca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtgttgacg
gttgagtact
tgcagtgctg
ggaggaccga

gatcgttggg

aaattgtgaa
atgccagctt
ccggtcatcc
agaaatttga
tgccggttcg
aagagctcgg
gctaacaaag
taaccccttg
tccggatatc
ccagggtgac
gactgcgtta
agctgtcaaa
tataggttaa
atgtgcgcecgg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac

aaccggagct

agccaccgat
taccgtgacc
gcaggcaggc
tggccatgtt
tacctgggat
tcgtaaaaaa
cccgaaagga
gggcctctaa
ccgcaagagg
ggtgccgagg
gcaatttaac
catgagaatt
tgtcatgata
aacccctatt
accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgettttttg

gaatgaagcc

eolf-seql

tggaaacaga
gcaccggaag
gtgctgcaga
tgggttagct
gcaaaaaccg
cgtcgtcagc
agctgagttg
acgggtcttg
cccggcagta
atgacgatga
tgtgataaac
aattcttgaa
ataatggttt
tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgcatac
cttacggatg
actgcggcca
cacaacatgg

ataccaaacg

acaaagatgg
gcattattac
aaggtcagac
gggaaacctt
gtaaagttgg
gtcgtcgtcc
gctgctgcca
aggggttttt
ccggcataac
gcgcattgtt
taccgcatta
gacgaaaggsg
cttagacgtc
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgc
actattctca
gcatgacagt
acttacttct

gggatcatgt

acgagcgtga
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catctggtat
ccgttataaa
catcaaatat
tgaaggtgaa
taaactgtgg
gcctcagtaa
ccgctgagca
tgctgaaagg
caagcctatg
agatttcata
aagctagctt
cctcgtgata
aggtggcact
ttcaaatatg
aaggaagagt
ttgccttcect
gttgggtgca
ttttcgcccc
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt

caccacgatg

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



cctgcagcaa
tcccggcaac
tcggcccttc
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggsg
cacctctgac
aacgccagca
ttctttcctg
gataccgctc
gagcgcctga
gcactctcag

gctacgtgac

tggcaacaac
aattaataga
cggctggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg
acgcggectt
cgttatcccc
gccgeagecg
tgcggtattt

tacaatctgc

tgggtcatgg

gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg
aacgaccgag
tctccttacg
tctgatgccg

ctgcgccccg

eolf-seql

ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acggggggtt
ctacagcgtg
ccggtaagceg
tggtatcttt
tgctcgtcag
ctggectttt
gataaccgta
cgcagcgagt
catctgtgcg
catagttaag

acacccgcca

gcgaactact
ttgcaggacc
gagccggtga
cccgtatcgt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgea
taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
g8888cggag
gctggecttt
ttaccgcctt
cagtgagcga
gtatttcaca
ccagtataca

acacccgctg
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tactctagct
acttctgcgc
gcgtgggtct
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcecttg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
tgagtgagct
ggaagcggaa
ccgcaatggt
ctccgctatc

acgcgccctg

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



acgggcttgt
catgtgtcag
atcagcgtgg
gagtttctcc
tttttcctgt
gataccgatg
gttactggaa
aatcactcag
ccagcagcat
ttccagactt
cgttttgcag
agtaaggcaa
ccgtggccag
cgcgatggat
attggctcca
gtcgaggtgg
gcggegecta
gtgacgatca
agctgtccct
ccgatgccgc
aacgccagca
tcgccgaaac
ccgaataccg

aaaatgaccc

ctgctcccgg
aggttttcac
tcgtgaagcg
agaagcgtta
ttggtcactg
aaacgagaga
cgttgtgagg
ggtcaatgcc
cctgcgatgc
tacgaaacac
cagcagtcgc
cceccgecagc
gacccaacgc
atgttctgcc
attcttggag
cccggctcca
caatccatgc
gcggtccaat
gatggtcgtc
cggaagcgag
agacgtagcc
gtttggtggc
caagcgacag

agagcgctgc

catccgctta
cgtcatcacc
attcacagat
atgtctggct
atgcctccgt
ggatgctcac
gtaaacaact
agcgcttcgt
agatccggaa
ggaaaccgaa
ttcacgttcg
ctagccgggt
tgcccgagat
aagggttggt
tggtgaatcc
tgcaccgcga
caacccgttc
gatcgaagtt
atctacctgc
aagaatcata
cagcgcgtcg
gggaccagtg
gccgatcatc

cggcacctgt

eolf-seql

cagacaagct
gaaacgcgcg
gtctgecctgt
tctgataaag

gtaaggggga

gatacgggtt
ggcggtatgg
taatacagat
cataatggtg
gaccattcat
ctcgcgtatc
cctcaacgac
gcgececgegtg
ttgcgcattc
gttagcgagg
cgcaacgcgg
catgtgctcg
aggctggtaa
ctggacagca
atggggaagg
gccgccatgc
acgaaggctt
gtcgcgctcc

cctacgagtt

gtgaccgtct
aggcagctgc
tcatccgegt
cgggccatgt
tttctgttca
actgatgatg
atgcggeggsg
gtaggtgttc
cagggcgctg
gttgttgctc
ggtgattcat
aggagcacga
cggctgetgg
acagttctcc
tgccgeceggce
ggaggcagac
ccgaggegsc
gagccgegag
tggcctgcaa
ccatccagcc
cggcgataat
gagcgagesc
agcgaaagcg

gcatgataaa
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ccgggagcectg
ggtaaagctc

ccagctcgtt

taagggcggt

tgggggtaat

aacatgcccg
accagagaaa
cacagggtag
acttccgcecgt
aggtcgcaga
tctgctaacc
tcatgcgcac
agatggcgga
gcaagaattg
ttccattcag
aaggtatagg
ataaatcgcc

cgatccttga

cgcgggcatc
tcgcgtcgceg
ggcctgcettc
gtgcaagatt
gtcctcgecg

gaagacagtc

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040



ataagtgcgg
gctctcaagg
gecgttgegct
atcggccaac
caccagtgag
caagcggtcc
cgggatataa
aacgcgcagc
aaccagcatc
ggacatggca
atatttatgc
cagcgcgatt
ttcatgggag
cggaacatta
aatgatcagc
gacgccgctt
tttaatcgcc
aatcagcaac
ctccgccatc
caccacgcgg
tactggtttc
gcgaaaggtt
cctgcattag

atggtgcatg

cgacgatagt
gcatcggtcg
cactgcccgc
gcgegeeggasg
acgggcaaca
acgctggttt
catgagctgt
ccggactcgg
gcagtgggaa
ctccagtcgc
cagccagcca
tgctggtgac
aaaataatac
gtgcaggcag
ccactgacgc
cgttctacca
gcgacaattt
gactgtttgc
gccgcttcca
gaaacggtct
acattcacca
ttgcgccatt
gaagcagccc

caaggagatg

catgccccgc
agatcccggt
tttccagtcg
aggcggtttg
gctgattgcc
gccccageag
cttcggtatc
taatggcgcg
cgatgccctc
cttcccgttc
gacgcagacg
ccaatgcgac
tgttgatggg
cttccacagc
gttgcgcegag
tcgacaccac
gcgacggegce
ccgccagttg
ctttttcccg
gataagagac
ccctgaattg
cgatggtgtc
agtagtaggt

gcgcccaaca

eolf-seql

gcccaccgga
gcctaatgag
ggaaacctgt
cgtattgggc
cttcaccgcc
gcgaaaatcc
gtcgtatccc
cattgcgccc
attcagcatt
cgctatcggc
cgccgagaca
cagatgctcc
tgtctggtca
aatggcatcc
aagattgtgc
cacgctggca
gtgcagggcc
ttgtgccacg
cgttttcgcea
accggcatac
actctcttcc
cgggatctcg
tgaggccgtt

gtccccceggc

aggagctgac
tgagctaact
cgtgccagct
gccagggtgg
tggccctgag
tgtttgatgg
actaccgaga
agcgccatct
tgcatggttt
tgaatttgat
gaacttaatg
acgcccagtc
gagacatcaa
tggtcatcca
accgccgctt
cccagttgat
agactggagg
cggttgggaa
gaaacgtggc
tctgcgacat
gggcgctatc
acgctctccc
gagcaccgcc

cacggggcct

Page 84

tgggttgaag
tacattaatt
gcattaatga
tttttctttt
agagttgcag
tggttaacgg
tatccgcacc
gatcgttggc
gttgaaaacc
tgcgagtgag
ggcccgctaa
gcgtaccgtc
gaaataacgc
gcggatagtt
tacaggcttc
cggcgegaga
tggcaacgcc
tgtaattcag
tggcctggtt
cgtataacgt
atgccatacc
ttatgcgact
gccgcaagga

gccaccatac

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480



eolf-seql
ccacgccgaa acaagcgctc atgagcccga agtggcgagc ccgatcttcc ccatcggtga

tgtcggcgat ataggcgcca gcaaccgcac ctgtggecgec ggtgatgccg gccacgatgc

gtccggcegta

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

94
6247
DNA
Arti

<220>
<223>

<400> 94
gatctcgatc

tcccctctag
atttactcca
gtggtgatcc
gctcgcgaaa
gaggtgctgt
aacgccaacc
ctgtttctgg
ggcctgectg
cctcatcgtt
aataaaatga
cagatcaaaa
taacaaagcc
accccttggg

cggatatccc

agggtgacgg

gaggatcga

ficial

ccgcgaaatt
aaataatttt
accacattaa
acaacgatta
acaacggtac
ggtatcatcc
tgatcggctt
aaaacgagga
tgaatcgcaa
catgggacct
aagattattt
tttggtttca
cgaaaggaag
gcctctaaac
gcaagaggcc

tgccgaggat

Vector construct

aatacgactc
gtttaaactt
aggtaacaaa
tggctcaatg
acatgtgaat
tacagactac
tgaagtttgc
agccacactg
cacagtgcgc
gcacgtgggc
cattaaacgg
gaatcgtcgc
ctgagttggc
gggtcttgag

cggcagtacc

gacgatgagc

actatagggg
taagaaggag
atcacagccc

accccttcac

ggctgggect
gtggaatggc
gaatcatatc
aaagtagctg
ctgcacaacg
aaaggcgagc
attaaacact
atgaaatgga
tgctgccacc
gggttttttg
ggcataacca

gcattgttag

aattgtgagc
atatacatat
ctaaaccgtc
agtacctgcc
cagtgtatgc
actgcggcaa
ctggtcgcat
ccgacgtgat
aatttttcgg
cttataccac
actatgacgg
aaaaataagg
gctgagcaat
ctgaaaggag
agcctatgcc

atttcataca
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ggataacaat
gctgaaacat
aattcagggc
ttggctgtac
caatcgcaac
ccaatgggcc
ctcagacaaa
gaaatcgtat
tacatcatgc
aacaaatatc
tgagctccgc
atccggctgc
aactagcata
gaactatatc
tacagcatcc

cggtgcctga

6540

6600

6619

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ctgcgttagc
ctgtcaaaca
taggttaatg
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt

gcggtggttt

aatttaactg
tgagaattaa
tcatgataat
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggagsgc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgceg

gtttgccgga

tgataaacta
ttcttgaaga
aatggtttct
tttatttttc
gcttcaataa
tccetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcc
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgc

tcaagagcta

eolf-seql

ccgcattaaa
cgaaagggcc
tagacgtcag
taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggcgegsg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa

ccaactcttt

gctagcttat
tcgtgatacg
gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgccccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgccttga
ccacgatgcc
ctctagcttc
ttctgcgctc
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc

ttccgaaggt
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cgatgataag
cctattttta
tcggggaaat
tccgctcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tgttgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgcagcaatg
ccggcaacaa
ggcccttecg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca

aactggcttc

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



agcagagcgc
aagaactctg
gccagtggeg
gcgeageggt
tacaccgaac
agaaaggcegg
cttccagggg
gagcgtcgat
gcggectttt
ttatcccctg
cgcagccgaa
cggtattttc
caatctgctc
ggtcatggct
gctcccggcea
gttttcaccg
gtgaagcgat
aagcgttaat
ggtcactgat
acgagagagg
ttgtgagggt
tcaatgccag
tgcgatgcag

cgaaacacgg

agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
tccttacgca
tgatgccgca
gcgecccgac
tccgcttaca
tcatcaccga
tcacagatgt
gtctggcttc
gcctcegtgt
atgctcacga
aaacaactgg
cgcttcgtta
atccggaaca

aaaccgaaga

tactgtcctt
tacatacctc

tcttaccggg

ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttgc
taaccgtatt
cagcgagtca
tctgtgecggt
tagttaagcc
acccgccaac
gacaagctgt
aacgcgcgag
ctgcctgttc
tgataaagcg
aagggggatt
tacgggttac
cggtatggat
atacagatgt
taatggtgca

ccattcatgt

eolf-seql

ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagec
tggccttttg
accgcctttg
gtgagcgagg
atttcacacc
agtatacact
acccgctgac
gaccgtctcc
gcagctgegg
atccgcgtcc
ggccatgtta
tctgttcatg
tgatgatgaa
geggegggac
aggtgttcca
gggegctgac

tgttgctcag

cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcaatggtgc
ccgctatcgc
gcgccctgac
gggagctgca
taaagctcat
agctcgttga
agggeggttt

ggggtaatga

catgcccggt

cagagaaaaa

cagggtagcc

ttccgegttt

gtcgcagacg
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ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcctgceg
taccgctcgc
gcgecctgatg
actctcagta
tacgtgactg
gggcttgtct
tgtgtcagag
cagcgtggtc
gtttctccag
tttcctgttt
taccgatgaa
tactggaacg
tcactcaggg
agcagcatcc
ccagacttta

ttttgcagca

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



gcagtcgctt
ccgccagcect
cccaacgctg
gttctgccaa
tcttggagtg
cggctccatg
atccatgcca
ggtccaatga
tggtcgtcat
gaagcgagaa
acgtagccca
ttggtggcegs
agcgacaggc
agcgctgccg
acgatagtca
atcggtcgag
ctgcccgcett
gcgggeagag
gggcaacagc
gctggtttgc
tgagctgtct
ggactcggta
agtgggaacg

ccagtcgcct

cacgttcgct
agccgggtcc
cccgagatgc
gggttggttt
gtgaatccgt
caccgcgacg
acccgttcca
tcgaagttag
ctacctgcct
gaatcataat
gcgegteggc
gaccagtgac
cgatcatcgt
gcacctgtcc
tgcccecgegce
atcccggtgc
tccagtcggg
gcggtttgeg
tgattgccct
cccagcaggc
tcggtatcgt
atggcgcgca
atgccctcat

tcccgttccg

cgcgtatcgg
tcaacgacag
gccgegtgeg
gcgcattcac
tagcgaggtg
caacgcgges
tgtgctcgcc
gctggtaaga
ggacagcatg
ggggaaggcc
cgccatgceccg
gaaggcttga
cgcgctccag
tacgagttgc
ccaccggaag
ctaatgagtg
aaacctgtcg
tattgggcgc
tcaccgcctg
gaaaatcctg
cgtatcccac
ttgcgcccag
tcagcatttg

ctatcggctg

eolf-seql

tgattcattc
gagcacgatc
gctgetggag
agttctccgc
ccgeceggcett
aggcagacaa
gaggcggeat
geegegagesg
gcctgcaacg
atccagcctc
gcgataatgg
gcgagggegt
cgaaagcggt
atgataaaga
gagctgactg
agctaactta
tgccagctgc
cagggtggtt
gccctgagag
tttgatggtg
taccgagata
cgccatctga
catggtttgt

aatttgattg

tgctaaccag
atgcgcaccc
atggcggacg
aagaattgat
ccattcaggt
ggtatagggc
aaatcgccgt
atccttgaag
cgggcatccc
gcgtcgcgaa
cctgcttctc
gcaagattcc
cctcgccgaa
agacagtcat
ggttgaaggc
cattaattgc
attaatgaat
tttcttttca
agttgcagca
gttaacggcg
tccgcaccaa
tcgttggcaa
tgaaaaccgg

cgagtgagat
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taaggcaacc
gtggccagga
cgatggatat
tggctccaat
cgaggtggcc
ggcgcctaca
gacgatcagc
ctgtccctga
gatgccgccg
cgccagcaag
gccgaaacgt
gaataccgca
aatgacccag
aagtgcggeg
tctcaagggc
gttgcgctca
cggccaacgc
ccagtgagac
agcggtccac
ggatataaca
cgcgeagecc
ccagcatcgc
acatggcact

atttatgcca

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



gccagccaga
ctggtgaccc
aataatactg
gcaggcagct
actgacgcgt
ttctaccatc
gacaatttgc
ctgtttgccc
cgcttccact
aacggtctga
attcaccacc
gcgccattceg
agcagcccag
aggagatggc
aagcgctcat
aggcgccagce
ggatcga
<210>

<211>

<212>
<213>

95
6226
DNA
Arti

<220>
<223>

<400> 95

cgcagacgcg
aatgcgacca
ttgatgggts
tccacagcaa
tgcgcgagaa
gacaccacca
gacggcgegt
gccagttgtt
ttttcccgceg
taagagacac
ctgaattgac
atggtgtccg
tagtaggttg
gcccaacagt
gagcccgaag

aaccgcacct

ficial

ccgagacaga
gatgctccac
tctggtcaga
tggcatcctg
gattgtgcac
cgctggcacc
gcagggeceag
gtgccacgceg
ttttcgcaga
cggcatactc
tctcttccgg
ggatctcgac
aggccgttga
ccceccggecea
tggcgagccc

gtggegeegg

Vector construct

eolf-seql

acttaatggg
gcccagtcegc
gacatcaaga
gtcatccagc
cgccgcttta
cagttgatcg
actggaggtg
gttgggaatg
aacgtggctg
tgcgacatcg
gcgctatcat
gctctccectt
gcaccgecgce
cggggecetgc
gatcttcccc

tgatgccggc

cccgctaaca
gtaccgtctt
aataacgccg
ggatagttaa
caggcttcga
gcgcgagatt
gcaacgccaa
taattcagct
gcctggttca
tataacgtta
gccataccgc
atgcgactcc
cgcaaggaat
caccataccc
atcggtgatg

cacgatgcgt

gcgcgatttg
catgggagaa
gaacattagt
tgatcagccc
cgccgecttceg
taatcgccgc
tcagcaacga
ccgccatcgc
ccacgcggga
ctggtttcac
gaaaggtttt
tgcattagga
ggtgcatgca
acgccgaaac

tcggcgatat

ccggcgtaga

gatctcgatc ccgcgaaatt aatacgactc actatagggg aattgtgagc ggataacaat

tcccctctag aaataatttt gtttaaactt taagaaggag atatacatat gctgaaacat

Page 89

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6247

60

120



atttactcca
gtggtgatcc
gctcgcgaaa
gaggtgctgt
aacgccaacc
ctgtttctgg
ggcctgectg
cctcatcgtt
aataaaatga
cgtcgtcgcec
tgagttggct
ggtcttgagg
ggcagtaccg
acgatgagcg
gataaactac
tcttgaagac
atggtttctt
ttatttttct
cttcaataat
cccttttttg
aaagatgctg
ggtaagatcc
gttctgctat

cgcatacact

accacattaa
acaacgatta
acaacggtac
ggtatcatcc
tgatcggctt
aaaacgagga
tgaatcgcaa
catgggacct
aagattattt
gtcggegteg
gctgccaccg
ggttttttgc
gcataaccaa
cattgttaga

cgcattaaag

gaaagggcct
agacgtcagg
aaatacattc
attgaaaaag
cggcattttg
aagatcagtt
ttgagagttt
gtggegeggt

attctcagaa

aggtaacaaa
tggctcaatg
acatgtgaat
tacagactac
tgaagtttgc
agccacactg
cacagtgcgc
gcacgtgggc
cattaaacgg
tcgttaagga
ctgagcaata
tgaaaggagg
gcctatgcect
tttcatacac
ctagcttatc
cgtgatacgc
tggcactttt
aaatatgtat
gaagagtatg
ccttcctgtt
gggtgcacga
tcgccccgaa
attatcccgt

tgacttggtt

eolf-seql

atcacagccc

accccttcac

ggctgggect
gtggaatggc
gaatcatatc
aaagtagctg
ctgcacaacg
aaaggcgagc
attaaacact
tccggectgcet
actagcataa
aactatatcc
acagcatcca
ggtgcctgac
gatgataagc
ctatttttat
cggggaaatg
ccgctcatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgttttc
gttgacgccg

gagtactcac

ctaaaccgtc
agtacctgcc
cagtgtatgc
actgcggcaa
ctggtcgcat
ccgacgtgat
aatttttcgg
cttataccac
actatgacgg
aacaaagccc
ccccttgggg
ggatatcccg
gggtgacggt
tgcgttagca
tgtcaaacat
aggttaatgt
tgcgcggaac
gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca

cagtcacaga
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aattcagggc
ttggctgtac
caatcgcaac
ccaatgggcc
ctcagacaaa
gaaatcgtat
tacatcatgc
aacaaatatc
tgagctccgt
gaaaggaagc
cctctaaacg
caagaggccc
gccgaggatg
atttaactgt
gagaattaat
catgataata
ccctatttgt
ctgataaatg
cgcccttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcgc

aaagcatctt

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



acggatggca

gcggccaact
aacatggggsg
ccaaacgacg
ttaactggcg
gataaagttg
aaatctggag
aagccctccc
aatagacaga
gtttactcat
gtgaagatcc
tgagcgtcag
gtaatctgct
caagagctac
actgtccttc
acatacctcg

cttaccgggt

gggggttcegt
cagcgtgagc
gtaagcggca
tatctttata
tcgtcagggg
gececttttget

aaccgtatta

tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtatcgtagt
tcgctgagat
atatacttta
tttttgataa
accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctctgctaat
tggactcaag
gcacacagcc
tatgagaaag
gggtcggaac
gtcctgtcgg
ggcggagect
ggccttttgc

ccgecctttga

agaattatgc
aacgatcgga
tcgccttgat
cacgatgcct
tctagcttcc
tctgecgctceg
tgggtctcgc
tatctacacg
aggtgcctca
gattgattta
tctcatgacc
aaagatcaaa
aaaaaaacca
tccgaaggta
gtagttaggc
cctgttacca
acgatagtta
cagcttggag
cgccacgctt
aggagagcgc
gtttcgccac
atggaaaaac
tcacatgttc

gtgagctgat

eolf-seql

agtgctgcca
ggaccgaagsg
cgttgggaac
gcagcaatgg
cggcaacaat
gcccttcegg
ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatccctt
ggatcttctt
ccgctaccag
actggcttca
caccacttca
gtggctgcetg
ccggataagg
cgaacgacct
cccgaaggga
acgagggasgc
ctctgacttg
gccagcaacg
tttcctgegt

accgctcgcec

taaccatgag
agctaaccgc
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgca
agaactctgt
ccagtggcga
cgcagcggtc
acaccgaact
gaaaggcgga
Ttccagggsgs
agcgtcgatt
cggecttttt
tatcccctga

gcagccgaac
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tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggcg
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgttccac
ttttctgcgc
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg
aaacgcctgg
tttgtgatgc
acggttcctg

ttctgtggat

gaccgagcgc

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



agcgagtcag
ctgtgcggta
agttaagcca
cccgccaaca
acaagctgtg
acgegegagg
tgcctgttca
gataaagcgg
agggggattt
acgggttact
ggtatggatg
tacagatgta
aatggtgcag
cattcatgtt
gcgtatcggt
caacgacagg
ccgegtgegg
cgcattcaca
agcgaggtgc
aacgcgggga
gtgctcgceceg
ctggtaagag
gacagcatgg

gggaaggcca

tgagcgagga
tttcacaccg
gtatacactc
cccgctgacg
accgtctccg
cagctgcggt
tccgcgtcca
gccatgttaa
ctgttcatgg
gatgatgaac
cggegggacc
ggtgttccac
ggcgctgact
gttgctcagg
gattcattct
agcacgatca
ctgctggaga
gttctccgca

cgececggettc

ggcagacaag
aggcggcata
ccgcgagega
cctgcaacgc

tccagcctcg

agcggaagag
caatggtgca
cgctatcgct
cgccctgacg
ggagctgcat
aaagctcatc
gctcgttgag
gggeggtttt
gggtaatgat
atgcccggtt
agagaaaaat
agggtagcca
tccgegtttc
tcgcagacgt
gctaaccagt
tgcgcacccg
tggcggacgc
agaattgatt
cattcaggtc
gtatagggcg
aatcgccgtg
tccttgaagc

gggcatcccg

cgtcgcgaac

eolf-seql

cgcctgatgc
ctctcagtac
acgtgactgg
ggcttgtctg
gtgtcagagg
agcgtggtcg
tttctccaga
ttcctgtttg
accgatgaaa
actggaacgt
cactcagggt
gcagcatcct
cagactttac
tttgcagcag
aaggcaaccc
tggccaggac
gatggatatg
ggctccaatt
gaggtggccec
gcgcctacaa
acgatcagcg
tgtccctgat
atgccgccgg

gccagcaaga

ggtattttct
aatctgctct
gtcatggctg
ctcccggcat
ttttcaccgt
tgaagcgatt
agcgttaatg
gtcactgatg
cgagagagga
tgtgagggta
caatgccagc
gcgatgcaga
gaaacacgga
cagtcgcttc
cgccagccta
ccaacgctgc
ttctgccaag
cttggagtgg
ggctccatgc
tccatgccaa
gtccaatgat
ggtcgtcatc
aagcgagaag

cgtagcccag
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ccttacgcat
gatgccgcat
cgccccgaca
ccgcttacag
catcaccgaa
cacagatgtc
tctggcttct
cctccgtgta
tgctcacgat
aacaactggc
gcttcgttaa
tccggaacat
aaccgaagac
acgttcgctc
gccgggtect
ccgagatgceg
ggttggtttg
tgaatccgtt
accgcgacgce
cccgttccat
cgaagttagg
tacctgcctg

aatcataatg

cgcgtcggcc

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440



gccatgceccgg
aaggcttgag
gcgctccagc
acgagttgca
caccggaagg
taatgagtga
aacctgtcgt
attgggcgcc
caccgcctgg
aaaatcctgt
gtatcccact
tgcgcccagce
cagcatttgc
tatcggctga
cgagacagaa
atgctccacg
ctggtcagag
ggcatcctgg
attgtgcacc

gctggcaccc

cagggccaga
tgccacgcegg
tttcgcagaa

ggcatactct

cgataatggc
cgagggcgtg
gaaagcggtc
tgataaagaa
agctgactgg
gctaacttac
gccagctgca
agggtggttt
ccctgagaga
ttgatggtgg
accgagatat
gccatctgat
atggtttgtt
atttgattgc
cttaatgggc
cccagtcgceg
acatcaagaa
tcatccagcg
gccgctttac
agttgatcgg
ctggaggtgg
ttgggaatgt
acgtggctgg

gcgacatcgt

ctgcttctcg
caagattccg
ctcgccgaaa
gacagtcata
gttgaaggct
attaattgcg
ttaatgaatc
ttcttttcac
gttgcagcaa
ttaacggcgg
ccgcaccaac
cgttggcaac
gaaaaccgga
gagtgagata
ccgctaacag
taccgtcttc
ataacgccgg
gatagttaat
aggcttcgac
cgcgagattt
caacgccaat
aattcagctc
cctggttcac

ataacgttac

eolf-seql

ccgaaacgtt
aataccgcaa
atgacccaga
agtgcggcga
ctcaagggca

ttgcgctcac

ggccaacgeg
cagtgagacg
gcggtccacg
gatataacat
gcgecagececg
cagcatcgca
catggcactc
tttatgccag
cgcgatttgc
atgggagaaa
aacattagtg
gatcagccca
gccgcttegt
aatcgccgeg
cagcaacgac
cgccatcgcec

cacgcgggaa

tggtttcaca

tggtggcegsgs
gcgacaggcec
gcgetgeegg
cgatagtcat
tcggtcgaga
tgcccgettt
cgggeagagsg
ggcaacagct
ctggtttgcc
gagctgtctt
gactcggtaa
gtgggaacga
cagtcgecctt
ccagccagac
tggtgaccca
ataatactgt
caggcagctt
ctgacgcgtt
tctaccatcg
acaatttgcg
tgtttgcccg
gcttccactt
acggtctgat

ttcaccaccc
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accagtgacg
gatcatcgtc
cacctgtcct
gccecgegec
tcccggtgcec
ccagtcggga
cggtttgegt
gattgccctt
ccagcaggcg
cggtatcgtc
tggcgcgcat
tgccctcatt
cccgttccgc
gcagacgcgce
atgcgaccag
tgatgggtgt
ccacagcaat
gcgegagaag
acaccaccac
acggcgcgtg
ccagttgttg
tttcccgegt
aagagacacc

tgaattgact

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880



ctcttccggg
gatctcgacg
ggccgttgag
cceccggecac
ggcgagececg
tggcgeeggt
<210>
<211>

<212>
<213>

96

DNA
<220>
<223>

<400> 96
gatctcgatc

tcccctctag
atttactcca
gtggtgatcc
gctcgcgaaa
gaggtgctgt
aacgccaacc
ctgtttctgg
ggcctgectg
cctcatcgtt
aataaaatga
cgtaaaaaac

ccgaaaggaa

6238

cgctatcatg
ctctccctta
caccgccgcc

ggggcctgcec

atcttcccca

gatgccggcc

Artificial

ccgcgaaatt
aaataatttt
accacattaa
acaacgatta
acaacggtac
ggtatcatcc
tgatcggctt
aaaacgagga
tgaatcgcaa
catgggacct
aagattattt
gtcgtcagcg

gctgagttgg

ccataccgcg
tgcgactcct
gcaaggaatg
accataccca
tcggtgatgt

acgatgcgtc

Vector construct

aatacgactc
gtttaaactt
aggtaacaaa
tggctcaatg
acatgtgaat
tacagactac
tgaagtttgc
agccacactg
cacagtgcgc
gcacgtgggc
cattaaacgg
tcgtcgtccg

ctgctgccac

eolf-seql

aaaggttttg
gcattaggaa
gtgcatgcaa
cgccgaaaca

cggcgatata

cggcgtagag

actatagggg
taagaaggag
atcacagccc

accccttcac

ggctgggect
gtggaatggc
gaatcatatc
aaagtagctg
ctgcacaacg
aaaggcgagc
attaaacact
cctcagtaag

cgctgagcaa

cgccattcga
gcagcccagt
ggagatggcg
agcgctcatg
ggcgccagea

gatcga

aattgtgagc
atatacatat
ctaaaccgtc
agtacctgcc
cagtgtatgc
actgcggcaa
ctggtcgcat
ccgacgtgat
aatttttcgg
cttataccac
actatgacgg
gatccggctg

taactagcat

Page 94

tggtgtccgg
agtaggttga
cccaacagtc
agcccgaagt

accgcacctg

ggataacaat
gctgaaacat
aattcagggc
ttggctgtac
caatcgcaac
ccaatgggcc
ctcagacaaa
gaaatcgtat
tacatcatgc
aacaaatatc
tgagctcggt
ctaacaaagc

aaccccttgg

5940

6000

6060

6120

6180

6226

60

120

180

240

300

360

420

480

540

600

660

720

780



ggcctctaaa
cgcaagaggc
gtgccgagga
caatttaact
atgagaatta
gtcatgataa
acccctattt
ccctgataaa
gtcgccctta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gecttttttgce
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc

aaaaggatct

cgggtcttga
ccggcagtac
tgacgatgag
gtgataaact
attcttgaag
taatggtttc
gtttattttt
tgcttcaata
ttccecttttt
taaaagatgc
gcggtaagat
aagttctgct
gccgcataca
ttacggatgg
ctgcggccaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc

aggtgaagat

ggggtttttt
cggcataacc
cgcattgtta
accgcattaa
acgaaagggc
ttagacgtca
ctaaatacat
atattgaaaa
tgcggcattt
tgaagatcag
ccttgagagt
atgtggcgceg
ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt

cctttttgat

eolf-seql

gctgaaagga
aagcctatgc
gatttcatac
agctagctta
ctcgtgatac
ggtggcactt
tcaaatatgt
aggaagagta
tgccttcctg
ttgggtgcac
tttcgccccg
gtattatccc
aatgacttgg
agagaattat
acaacgatcg
actcgccttg
accacgatgc
actctagctt
cttctgecgct
cgtgggtctc
gttatctaca
ataggtgcct
tagattgatt

aatctcatga

ggaactatat
ctacagcatc
acggtgcctg
tcgatgataa
gcctattttt
ttcggggaaa
atccgctcat
tgagtattca
tttttgctca
gagtgggtta
aagaacgttt
gtgttgacgc
ttgagtactc
gcagtgctgc
gaggaccgaa
atcgttggga
ctgcagcaat
cccggcaaca
cggcccttcc
gcggtatcat
cgacgggeag
cactgattaa
taaaacttca

ccaaaatccc
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ccggatatcc
cagggtgacg
actgcgttag
gctgtcaaac
ataggttaat
tgtgcgecgga
gagacaataa
acatttccgt
cccagaaacg
catcgaactg
tccaatgatg
cgggcaagag
accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacg
attaatagac
ggctggcetgg
tgcagcactg
tcaggcaact
gcattggtaa
tttttaattt

ttaacgtgag

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



ttttcgttcc
ttttttctgc
tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
ttacggttcc
gattctgtgg
acgaccgagc
ctccttacgc
ctgatgccgc
tgcgccccga
atccgcttac
gtcatcaccg
ttcacagatg
tgtctggctt
tgcctccgtg
gatgctcacg

taaacaactg

actgagcgtc
gcgtaatctg
atcaagagct
atactgtcct
ctacatacct
gtcttaccgg
cggggggttc
tacagcgtga
cggtaagcgg
ggtatcttta
gctcgtcagg
tggccttttg
ataaccgtat
gcagcgagtc
atctgtgcgg
atagttaagc
cacccgccaa
agacaagctg
aaacgcgcga
tctgecctgtt
ctgataaagc

taagggggat

atacgggtta

gcggtatgga

agaccccgta
ctgcttgcaa
accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga
tagtcctgtc
ggggcggagc
ctggecctttt
taccgccttt
agtgagcgag
tatttcacac
cagtatacac
cacccgctga
tgaccgtctc
ggcagctgceg
catccgcgtc
gggccatgtt
ttctgttcat
ctgatgatga

tgcggeggga

eolf-seql

gaaaagatca
acaaaaaaac
tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg
agcgccacgc
acaggagagc
gggtttcgcc
ctatggaaaa
gctcacatgt
gagtgagctg
gaagcggaag
cgcaatggtg
tccgctatceg
cgcgecectga
cgggagctgc
gtaaagctca
cagctcgttg
aagggcggtt

gggggtaatg

acatgcccgg

ccagagaaaa

aaggatcttc
caccgctacc
taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac
ttcccgaagg
gcacgaggea
acctctgact
acgccagcaa
tctttecctgce
ataccgctcg
agcgcctgat
cactctcagt
ctacgtgact
cgggcttgtc
atgtgtcaga
tcagcgtggt
agtttctcca
ttttcctgtt
ataccgatga
ttactggaac

atcactcagg
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ttgagatcct
agcggtggtt
cagcagagcg
caagaactct
tgccagtggc
ggcgeagegs
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcggecttt
gttatcccct
ccgcagccga
gcggtatttt
acaatctgct
gggtcatggc
tgctccecggce
ggttttcacc
cgtgaagcga
gaagcgttaa
tggtcactga
aacgagagag
gttgtgaggg

gtcaatgcca

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



gcgecttcegtt
gatccggaac
gaaaccgaag
tcacgttcgc
tagccgggtc
gcccgagatg
agggttggtt
ggtgaatccg
gcaccgcgac
aacccgttcc
atcgaagtta
tctacctgcc
agaatcataa
agcgcgtcgg
ggaccagtga
ccgatcatcg
ggcacctgtc
atgccccgeg
gatcccggtg
ttccagtcgg
ggcggtttgce
ctgattgccc
ccccagceagg

ttcggtatcg

aatacagatg
ataatggtgc
accattcatg
tcgcgtatcg
ctcaacgaca
cgeccgegtgc
tgcgcattca
ttagcgaggt
gcaacgeges
atgtgctcgc
ggctggtaag
tggacagcat
tggggaaggc
ccgccatgcc
cgaaggcttg
tcgcgctcca
ctacgagttg
cccaccggaa
cctaatgagt
gaaacctgtc
gtattgggceg
ttcaccgcct
cgaaaatcct

tcgtatccca

taggtgttcc
agggcgctga
ttgttgctca
gtgattcatt
ggagcacgat
ggctgctgga
cagttctccg
gccgeccggcet
gaggcagaca
cgaggcggcea
agccgegagc
ggcctgcaac
catccagcct
ggcgataatg
agcgaggecg
gcgaaagegsg
catgataaag
ggagctgact
gagctaactt
gtgccagctg
ccagggtggt
ggccctgaga
gtttgatggt

ctaccgagat

eolf-seql

acagggtagc
cttccgecgtt
ggtcgcagac
ctgctaacca
catgcgcacc
gatggcggac
caagaattga
tccattcagg
aggtataggg
taaatcgccg

gatccttgaa

gcgggcatcc
cgcgtcgcega
gcctgettct
tgcaagattc
tcctcgecga
aagacagtca
gggttgaagg
acattaattg
cattaatgaa
ttttcttttc
gagttgcagc
ggttaacggc

atccgcacca

cagcagcatc
tccagacttt
gttttgcagc
gtaaggcaac
cgtggccagg
gcgatggata
ttggctccaa
tcgaggtggc
cggcgcctac
tgacgatcag
gctgtccctg
cgatgccgcc
acgccagcaa
cgccgaaacg
cgaataccgc
aaatgaccca
taagtgcggc
ctctcaaggg
cgttgcgctc
tcggccaacg
accagtgaga
aagcggtcca
gggatataac

acgcgcagcc
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ctgcgatgca
acgaaacacg
agcagtcgct
cccgeeagcec
acccaacgct
tgttctgcca
ttcttggagt
ccggctccat
aatccatgcc
cggtccaatg
atggtcgtca
ggaagcgaga
gacgtagccc
tttggtggcg
aagcgacagg
gagcgctgcc
gacgatagtc
catcggtcga
actgcccgct
cgcggggaga
cgggcaacag
cgctggtttg
atgagctgtc

cggactcggt

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100



aatggcgcgc
gatgccctca
ttcccgttcc
acgcagacgc
caatgcgacc
gttgatgggt
ttccacagca
ttgcgcgaga
cgacaccacc
cgacggegceg
cgccagttgt
tttttcccge
ataagagaca
cctgaattga
gatggtgtcc
gtagtaggtt
cgcccaacag
tgagcccgaa
caaccgcacc
<210>
<211>

<212>
<213>

97

DNA

<220>

<223>

<400> 97

6571

attgcgccca
ttcagcattt
gctatcggct
gccgagacag
agatgctcca
gtctggtcag
atggcatcct
agattgtgca
acgctggcac
tgcagggcca
tgtgccacgc
gttttcgcag
ccggcatact
ctctcttccg
gggatctcga
gaggccgttg
tcccceceggec
gtggcgagcc

tgtggcgeceg

Artificial

gcgccatctg
gcatggtttg
gaatttgatt
aacttaatgg
cgcccagtcg
agacatcaag
ggtcatccag
ccgeccgettt
ccagttgatc
gactggaggt
ggttgggaat
aaacgtggct
ctgcgacatc
ggcgctatca
cgctctccct
agcaccgccg
acggggectg

cgatcttccc

gtgatgccgg

Vector construct

eolf-seql

atcgttggca
ttgaaaaccg
gcgagtgaga
gcccgctaac
cgtaccgtct
aaataacgcc
cggatagtta
acaggcttcg
ggcgcgagat
ggcaacgcca
gtaattcagc
ggcctggttc
gtataacgtt
tgccataccg
tatgcgactc
ccgcaaggaa
ccaccatacc
catcggtgat

ccacgatgcg

accagcatcg
gacatggcac
tatttatgcc
agcgcgattt
tcatgggaga
ggaacattag
atgatcagcc
acgccgcttc
ttaatcgccg
atcagcaacg
tccgccatcg
accacgcggg
actggtttca
cgaaaggttt
ctgcattagg
tggtgcatgc
cacgccgaaa
gtcggcgata

tccggcgtag
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cagtgggaac

tccagtcgcc
agccagccag
gctggtgacc
aaataatact
tgcaggcagc
cactgacgcg
gttctaccat
cgacaatttg
actgtttgcc
ccgcttccac
aaacggtctg
cattcaccac
tgcgccattc
aagcagccca
aaggagatgg
caagcgctca
taggcgccag

aggatcga

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6238



gatctcgatc
tcccctctag
atggaagtgg
acgtccgagg
gccaacgctg
atcccttttg

ctggcccaac

gtagcctggg
ggaggcggat
cgtcaacatg
ctggaagtta
caagaggcca
tataaagcag
aaaggtccgt
tacgatgaag
gaaaccgttt
tggggtgaaa
tggaaaaaat
caccgctgag
tttgctgaaa
accaagccta
ttagatttca
taaagctagc

ggcctcgtga

ccgcgaaatt
aaataatttt
ccacaatgca
gtaaacagtt
gctggaaagt
caaacaattt
caggcgacat
tgatcgaagc
ggacagacgg
cctatgactt
gcaaagcagc
aacaaattgt
aacatgccag
ggaccggtca
tgcagaaatt
atatgccggt
tcaaagagct

aaggatccgg

caataactag
ggaggaacta
tgcctacagc
tacacggtgc
ttatcgatga

tacgcctatt

aatacgactc
gtttaaactt
agccaaactg
caacgtggac
gctgttcggc
cgatggcctg
ggtggtgttt
cacactggac
catcgaacag
ccctatgtgg
aaccattaaa
gaaagccacc
ctttaccgtt
tccgcaggca
tgatggccat
tcgtacctgg
ccgccagatc
ctgctaacaa
cataacccct
tatccggata
atccagggtg
ctgactgcgt
taagctgtca

tttataggtt

eolf-seql

actatagggg
taagaaggag
acaaaaaatg
ctgtggtacg
ctgctgctga
gccacagttt
ggttctaatt
tacattattg
cctggetggg
ttcatccgtc
cagtccgatg
gattggaaac
accgcaccgg
ggcgtactgc
gtttgggtta
gatgcaaaaa
aaaatttggt
agcccgaaag
tggggcctct
tcccgcaaga
acggtgccga
tagcaattta
aacatgagaa

aatgtcatga

aattgtgagc
atatacatat
agttcattga
gttttcagtg
aaggcctggg
atcaaaacac
atggcgcagg
tttatgagca
gctgggagaa
ctaatttcaa
ttaaacaaga
agaacaaaga
aaggcattat
agaaaggtca
gctgggaaac
ccggtaaagt
ttcagaatcg
gaagctgagt
aaacgggtct
ggceccggeag
ggatgacgat
actgtgataa
ttaattcttg

taataatggt

Page 99

ggataacaat
gtccattatc
gtggctgaaa
tttcgactac
agccaaagac
ccctgacttt
ctatggccac
aaactggctg
agtgacacgc
aggtggtaaa
agtgaaaaaa
tggcatttgg
tacccgttat
gaccattaaa
ctttgaaggt
gggcaaactg
tcgcatgaaa
tggctgctgc
tgaggggttt
taccggcata
gagcgcattg
actaccgcat
aagacgaaag

ttcttagacg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



tcaggtggca
cattcaaata
aaaaggaaga
ttttgccttc
cagttgggtg
agttttcgcc
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttctgc
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt

ctaatcctgt

cttttcgggg
tgtatccgct
gtatgagtat
ctgtttttgc
cacgagtggg
ccgaagaacg
cccgtgttga
tggttgagta
tatgcagtgc
tcggaggacc
ttgatcgttg
tgcctgcagc
cttcccggcea
gctcggecect
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca

taccagtggc

aaatgtgcgc
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tccggectggce
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac

tgctgccagt

eolf-seql

ggaaccccta
taaccctgat
cgtgtcgccc
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
cctttttttc
gtttgtttgc
gcgcagatac
tctgtagcac

ggcgataagt

tttgtttatt
aaatgcttca
ttattccctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgcat
atcttacgga
acactgcggc
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagc
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata

cgtgtcttac
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tttctaaata
ataatattga
ttttgcggca
tgctgaagat
gatccttgag
gctatgtggc
acactattct
tggcatgaca

caacttactt

gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctcccgtatc
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
ccttctagtg

cctcgectctg

cgggttggac

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttc
agcctatgga
tttgctcaca
tttgagtgag
gaggaagegsg
caccgcaatg
cactccgcta
tgacgcgccc
ctccgggagc
gcggtaaagc
gtccagctcg
gttaagggcg
catgggggta
tgaacatgcc
ggaccagaga
tccacagggt
tgacttccgc
tcaggtcgca
attctgctaa

gatcatgcgc

agttaccgga

tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg
aaaacgccag
tgttctttcc
ctgataccgc
aagagcgcct
gtgcactctc
tcgctacgtg
tgacgggctt
tgcatgtgtc
tcatcagcgt
ttgagtttct
gttttttcct
atgataccga
cggttactgg
aaaatcactc
agccagcagc
gtttccagac
gacgttttgc
ccagtaaggc

acccgtggcc

taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
caacgcggcc
tgcgttatcc
tcgccgcagc
gatgcggtat
agtacaatct
actgggtcat
gtctgctccc
agaggttttc
ggtcgtgaag
ccagaagcgt
gtttggtcac
tgaaacgaga
aacgttgtga
agggtcaatg
atcctgcgat
tttacgaaac
agcagcagtc
aaccccgcca

aggacccaac

eolf-seql

cggtcgggct
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
tttttacggt
cctgattctg
cgaacgaccg
tttctcctta
gctctgatgc
ggctgecgcecc
ggcatccgct
accgtcatca
cgattcacag
taatgtctgg
tgatgcctcc
gaggatgctc
gggtaaacaa
ccagcgcttc
gcagatccgg
acggaaaccg

gcttcacgtt

gcctagecgg

gctgcccgag

gaacggegess

acctacagcg
atccggtaag
cctggtatct
gatgctcgtc
tcctggectt
tggataaccg
agcgcagcga
cgcatctgtg
cgcatagtta
cgacacccgc
tacagacaag
ccgaaacgceg
atgtctgcct

cttctgataa

gtgtaagggg

acgatacggg

ctggcggtat
gttaatacag
aacataatgg
aagaccattc
cgctcgegta
gtcctcaacg

atgcgccgeg
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ttcgtgcaca
tgagctatga
cggcagggtc
ttatagtcct
agegesesces
ttgctggect
tattaccgcc
gtcagtgagc
cggtatttca
agccagtata
caacacccgc
ctgtgaccgt
cgaggcagct
gttcatccgc
agcgggccat
gatttctgtt
ttactgatga
ggatgcggceg
atgtaggtgt
tgcagggcgc
atgttgttgc
tcggtgattc
acaggagcac

tgcggctgcet

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



ggagatggceg
ccgcaagaat
gcttccattc
acaaggtata
gcataaatcg
agcgatcctt
aacgcgggca
cctcgegtcg
atggcctgct
gcgtgcaaga
cggtcctcgc
aagaagacag
actgggttga
cttacattaa
ctgcattaat
ggtttttctt
agagagttgc
ggtggttaac
gatatccgca
ctgatcgttg
ttgttgaaaa
attgcgagtg
tgggcccgct

tcgcgtaccg

gacgcgatgg
tgattggctc
aggtcgaggt
gggeggegcc
ccgtgacgat
gaagctgtcc
tcccgatgcc
cgaacgccag
tctcgccgaa
ttccgaatac
cgaaaatgac
tcataagtgc
aggctctcaa
ttgcgttgceg
gaatcggcca
ttcaccagtg
agcaagcggt
ggcgggatat
ccaacgcgca
gcaaccagca
ccggacatgg
agatatttat
aacagcgcga

tcttcatggg

atatgttctg
caattcttgg
ggcccggctc
tacaatccat
cagcggtcca
ctgatggtcg
gccggaageg
caagacgtag
acgtttggtg
cgcaagcgac
ccagagcgct
ggcgacgata
gggcatcggt
ctcactgccc
acgegegees
agacgggcaa
ccacgctggt
aacatgagct
gcccggactc
tcgcagtggg
cactccagtc
gccagccagc
tttgctggtg

agaaaataat

eolf-seql

ccaagggttg
agtggtgaat
catgcaccgc
gccaacccgt
atgatcgaag
tcatctacct
agaagaatca
cccagcgcegt
gcgggaccag
aggccgatca
gccggcacct
gtcatgcccc
cgagatcccg
gctttccagt
agaggcggtt
cagctgattg
ttgccccagc
gtcttcggta
ggtaatggceg
aacgatgccc
gcctteccecgt
cagacgcaga
acccaatgcg

actgttgatg

gtttgcgcat
ccgttagcga
gacgcaacgc
tccatgtgct
ttaggctggt
gcctggacag
taatggggaa
cggccgeccat
tgacgaaggc
tcgtcgegcet
gtcctacgag
gcgeccaccg
gtgcctaatg
cgggaaacct
tgcgtattgg
cccttcaccg
aggcgaaaat
tcgtcgtatc
cgcattgcgc
tcattcagca
tccgctatcg
cgcgecgaga

accagatgct

ggtgtctggt
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tcacagttct
ggtgccgeceg
ggggagegcag
cgccgaggceg
aagagccgcg
catggcctgc
ggccatccag
gccggcgata
ttgagcgagg
ccagcgaaag
ttgcatgata
gaaggagctg
agtgagctaa
gtcgtgccag
gcgecagggt
cctggeccctg
cctgtttgat
ccactaccga
ccagcgccat
tttgcatggt
gctgaatttg
cagaacttaa
ccacgcccag

cagagacatc

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760



aagaaataac

cagcggatag
tttacaggct
atcggcgcga
ggtggcaacg
aatgtaattc
gctggecetgg
atcgtataac
tcatgccata
ccttatgcga
ccgeccgcaag
ctgccaccat
ccccatcggt
cggccacgat
<210>
<211>

<212>
<213>

98

DNA
<220>
<223>

<400> 98
gatctcgatc

tcccctctag
atggaagtgg
acgtccgagg

gccaacgctg

6550

gccggaacat
ttaatgatca
tcgacgccgc
gatttaatcg
ccaatcagca
agctccgcca
ttcaccacgc
gttactggtt
ccgcgaaagg
ctcctgecatt
gaatggtgca
acccacgccg
gatgtcggeg

gcgtccggeg

Artificial

ccgcgaaatt
aaataatttt
ccacaatgca
gtaaacagtt

gctggaaagt

tagtgcaggc
gcccactgac
ttcgttctac
ccgcgacaat
acgactgttt
tcgcecgettc
gggaaacggt
tcacattcac
ttttgcgcca
aggaagcagc
tgcaaggaga
aaacaagcgc
atataggcgc

tagaggatcg

Vector construct

aatacgactc
gtttaaactt
agccaaactg
caacgtggac

gctgttcggc

eolf-seql

agcttccaca
gcgttgegeg
catcgacacc
ttgcgacggc
gcccgcecagt
cactttttcc
ctgataagag
caccctgaat
ttcgatggtg
ccagtagtag
tggcgcccaa
tcatgagccc
cagcaaccgc

a

actatagggg
taagaaggag
acaaaaaatg
ctgtggtacg

ctgctgctga

gcaatggcat
agaagattgt
accacgctgg
gcgtgcaggg
tgttgtgcca
cgcgttttcg
acaccggcat
tgactctctt
tccgggatct
gttgaggcceg
cagtcccccg
gaagtggcga

acctgtggcg

aattgtgagc
atatacatat
agttcattga

gttttcagtg

aaggcctggg
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cctggtcatc
gcaccgecgce
cacccagttg
ccagactgga
cgcggttggg
cagaaacgtg
actctgcgac
ccgggcegcta
cgacgctctc
ttgagcaccg
gccacgggsc
gcccgatctt

ccggtgatgc

ggataacaat
gtccattatc
gtggctgaaa
tttcgactac

agccaaagac

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6571

60

120

180

240

300



atcccttttg

ctggcccaac

gtagcctggg
ggaggcggat
cgtcaacatg
ctggaagtta
caagaggcca
tataaagcag
aaaggtccgt
tacgatgaag
gaaaccgttt
tggggtgaaa
tgctaacaaa
ataacccctt
atccggatat
tccagggtga
tgactgcgtt
aagctgtcaa
ttataggtta
aatgtgcgcg
atgagacaat
caacatttcc
cacccagaaa

tacatcgaac

caaacaattt
caggcgacat
tgatcgaagc
ggacagacgsg
cctatgactt
gcaaagcagc
aacaaattgt
aacatgccag
ggaccggtca
tgcagaaatt
atatgccggt
tcaaagagct
gcccgaaagg
ggggcctcta
cccgcaagag
cggtgccgag
agcaatttaa
acatgagaat
atgtcatgat
gaacccctat
aaccctgata
gtgtcgccct
cgctggtgaa

tggatctcaa

cgatggcctg
ggtggtgttt
cacactggac
catcgaacag
ccctatgtgg
aaccattaaa
gaaagccacc
ctttaccgtt
tccgcaggca
tgatggccat
tcgtacctgg
ccgtcgtcegt
aagctgagtt
aacgggtctt
gcccggceagt
gatgacgatg
ctgtgataaa
taattcttga
aataatggtt
ttgtttattt
aatgcttcaa
tattcccttt

agtaaaagat

cagcggtaag

eolf-seql

gccacagttt
ggttctaatt
tacattattg
cctggetggg
ttcatccgtc
cagtccgatg
gattggaaac
accgcaccgg
ggcgtactgc
gtttgggtta
gatgcaaaaa
cgeccgteggc
ggctgectgcc
gaggggtttt
accggcataa
agcgcattgt
ctaccgcatt
agacgaaagg
tcttagacgt
ttctaaatac
taatattgaa
tttgcggcat
gctgaagatc

atccttgaga

atcaaaacac

atggcgcagg
tttatgagca
gctgggagaa
ctaatttcaa
ttaaacaaga
agaacaaaga
aaggcattat
agaaaggtca
gctgggaaac
ccggtaaagt
gtcgtcgtta
accgctgagc
ttgctgaaag
ccaagcctat
tagatttcat
aaagctagct
gcctcgtgat
caggtggcac
attcaaatat
aaaggaagag
tttgccttcc
agttgggtgc

gttttcgccc
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ccctgacttt
ctatggccac
aaactggctg
agtgacacgc
aggtggtaaa
agtgaaaaaa
tggcatttgg
tacccgttat
gaccattaaa

ctttgaaggt

gggcaaactg

aggatccggc

aataactagc
gaggaactat
gcctacagca
acacggtgcc
tatcgatgat
acgcctattt
ttttcgggga
gtatccgctc
tatgagtatt
tgtttttgct
acgagtgggt

cgaagaacgt

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



tttccaatga
geegggceaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
caattaatag
ccggetggcet
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg
tcttgagatc
ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gggagaaagsg
gagcttccag

cttgagcgtc

tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
ccgetttttt
tgaatgaagc
cgttgcgcaa
actggatgga
ggtttattgc
tggggccaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcgtt
ctttttttct
tttgtttgcc
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggctg
aactgagata
cggacaggta

ggggaaacgc

gatttttgtg

taaagttctg
tcgccgcata
tcttacggat
cactgcggcc
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg
gcgcgtaatc
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacc
aacgggggst
cctacagcgt
tccggtaagc
ctggtatctt

atgctcgtca

eolf-seql

ctatgtggcg
cactattctc
ggcatgacag

aacttacttc

ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggtg
tcccgtatceg
cagatcgctg
tcatatatac
atcctttttg
tcagaccccg
tgctgcttgce
ctaccaactc
cttctagtgt
ctcgctctgc
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcg

tatagtcctg

ggggeeceea

cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgcct
acaccacgat
ttactctagc
cacttctgcg
agcgtgggtc
tagttatcta
agataggtgc
tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagctt
aaagcgccac
gaacaggaga
tcgggtttcg

gcctatggaa
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ccgtgttgac
ggttgagtac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgcagca
ttcccggcaa
ctcggccectt
tcgcggtatc
cacgacgggs
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcccgaa
gcgeacgagsg
ccacctctga

aaacgccagc

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



aacgcggcct
gcgttatccc
cgccgeagcec
atgcggtatt
gtacaatctg
ctgggtcatg
tctgctcccg
gaggttttca
gtcgtgaagc
cagaagcgtt
tttggtcact
gaaacgagag
acgttgtgag
gggtcaatgc
tcctgcgatg
ttacgaaaca
gcagcagtcg
accccgccag
ggacccaacg
tatgttctgc
aattcttgga
gcccggcetcc
acaatccatg

agcggtccaa

ttttacggtt
ctgattctgt
gaacgaccga
ttctccttac
ctctgatgcc
gctgcgeccc
gcatccgctt
ccgtcatcac
gattcacaga
aatgtctggc
gatgcctccg
aggatgctca
ggtaaacaac
cagcgcttcg
cagatccgga
cggaaaccga
cttcacgttc
cctagccggg
ctgcccgaga
caagggttgg
gtggtgaatc
atgcaccgcg
ccaacccgtt

tgatcgaagt

cctggecttt
ggataaccgt
gcgcagegag
gcatctgtgc
gcatagttaa
gacacccgcc
acagacaagc
cgaaacgcgc
tgtctgectg
ttctgataaa
tgtaagggss
cgatacgggt
tggcggtatg
ttaatacaga
acataatggt
agaccattca
gctcgecgtat
tcctcaacga
tgcgeccgegt
tttgcgcatt
cgttagcgag
acgcaacgcg
ccatgtgctc

taggctggta

eolf-seql

tgctggectt
attaccgcct
tcagtgagcg
ggtatttcac
gccagtatac
aacacccgct
tgtgaccgtc
gaggcagctg
ttcatccgceg
gcgggccatg
atttctgttc
tactgatgat
gatgcggegg
tgtaggtgtt
gcagggegcet
tgttgttgct
cggtgattca
caggagcacg
gcggetgetg
cacagttctc
gtgccgeegg
gggaggcaga
gccgaggees

agagccgcga

ttgctcacat
ttgagtgagc
aggaagcgga
accgcaatgg
actccgctat
gacgcgccct
tccgggagct
cggtaaagct

tccagctcgt

ttaagggcgg

atgggggtaa

gaacatgccc
gaccagagaa
ccacagggta
gacttccgceg
caggtcgcag
ttctgctaac
atcatgcgca
gagatggcgg
cgcaagaatt
cttccattca
caaggtatag
cataaatcgc

gcgatccttg
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gttctttcct
tgataccgct
agagcgcctg
tgcactctca
cgctacgtga
gacgggcttg
gcatgtgtca
catcagcgtg
tgagtttctc
ttttttcctg
tgataccgat
ggttactgga
aaatcactca
gccagcagca
tttccagact
acgttttgca
cagtaaggca
cccgtggcca
acgcgatgga
gattggctcc
ggtcgaggtg
ggcggegect
cgtgacgatc

aagctgtccc

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



tgatggtcgt
ccggaagcga
aagacgtagc
cgtttggtgg
gcaagcgaca
cagagcgctg
gcgacgatag
ggcatcggtc
tcactgcccg
cgegeggesa
gacgggcaac
cacgctggtt
acatgagctg
cccggactcg
cgcagtggga
actccagtcg
ccagccagcc
ttgctggtga
gaaaataata
agtgcaggca
cccactgacg
tcgttctacc
cgcgacaatt

cgactgtttg

catctacctg
gaagaatcat
ccagcgcgtc
cgggaccagt
ggccgatcat
ccggcacctg
tcatgccccg
gagatcccgg
ctttccagtc
gaggcggttt
agctgattgc
tgccccagca
tcttcggtat
gtaatggcgc
acgatgccct
ccttcccgtt
agacgcagac
cccaatgcga
ctgttgatgg
gcttccacag
cgttgcgcega
atcgacacca
tgcgacggceg

cccgeccagtt

cctggacagc

aatggggaag
ggccgccatg
gacgaaggct
cgtcgcgctc
tcctacgagt
cgcccaccgg

tgcctaatga

gggaaacctg

gcgtattggg

ccttcaccgc
ggcgaaaatc
cgtcgtatcc
gcattgcgcc
cattcagcat
ccgctatcgg
gcgecgagac
ccagatgctc
gtgtctggtc
caatggcatc
gaagattgtg
ccacgctggc
cgtgcagggc

gttgtgccac

eolf-seql

atggcctgca
gccatccagc
ccggcgataa
tgagcgaggg
cagcgaaagc
tgcatgataa
aaggagctga
gtgagctaac
tcgtgccagc
cgccagggtg
ctggccctga
ctgtttgatg
cactaccgag
cagcgccatc
ttgcatggtt
ctgaatttga
agaacttaat
cacgcccagt
agagacatca
ctggtcatcc
caccgccgct
acccagttga
cagactggag

gcggttggga

acgcgggcat
ctcgcgtcgc
tggcctgett
cgtgcaagat
ggtcctcgcec
agaagacagt
ctgggttgaa
ttacattaat
tgcattaatg
gtttttcttt
gagagttgca
gtggttaacg
atatccgcac
tgatcgttgg
tgttgaaaac
ttgcgagtga
gggcccgcta
cgcgtaccgt
agaaataacg
agcggatagt
ttacaggctt
tcggegegag
gtggcaacgc

atgtaattca
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cccgatgcecg
gaacgccagc
ctcgccgaaa
tccgaatacc
gaaaatgacc
cataagtgcg
ggctctcaag
tgcgttgcgc
aatcggccaa
tcaccagtga
gcaagcggtc
gcgggatata
caacgcgcag
caaccagcat
cggacatggc
gatatttatg
acagcgcgat
cttcatggga
ccggaacatt
taatgatcag
cgacgccgct
atttaatcgc
caatcagcaa

gctccgccat

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060



cgccgcttcec
ggaaacggtc
cacattcacc
tttgcgccat
ggaagcagcc
gcaaggagat
aacaagcgct

tataggcgcc

agaggatcga

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

99

DNA
<220>
<223>

<400> 99
gatctcgatc

tcccctctag
atggaagtgg
acgtccgagg
gccaacgctg
atcccttttg

ctggcccaac

gtagcctggg
ggaggcggat

cgtcaacatg

6562

actttttccc
tgataagaga
accctgaatt
tcgatggtgt
cagtagtagg
ggcgeccaac
catgagcccg

agcaaccgca

Artificial

ccgcgaaatt
aaataatttt
ccacaatgca
gtaaacagtt
gctggaaagt
caaacaattt
caggcgacat
tgatcgaagc
ggacagacgg

cctatgactt

gcgttttcgc
caccggcata
gactctcttc
ccgggatctc
ttgaggccgt
agtcccccgg
aagtggcgag

cctgtggcgc

Vector construct

aatacgactc
gtttaaactt
agccaaactg
caacgtggac
gctgttcggc
cgatggcctg
ggtggtgttt
cacactggac
catcgaacag

ccctatgtgg

eolf-seql

agaaacgtgg
ctctgcgaca
cgggcgctat
gacgctctcc
tgagcaccgc
ccacggggcc
cccgatcttc

cggtgatgcc

actatagggg
taagaaggag
acaaaaaatg
ctgtggtacg
ctgctgctga
gccacagttt
ggttctaatt
tacattattg

cctggectggg

ttcatccgtc

ctggcctggt
tcgtataacg
catgccatac
cttatgcgac
cgccgcaagg
tgccaccata

cccatcggtg

ggccacgatg

aattgtgagc
atatacatat
agttcattga
gttttcagtg
aaggcctggg
atcaaaacac
atggcgcagg
tttatgagca
gctgggagaa

ctaatttcaa
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tcaccacgcg
ttactggttt
cgcgaaaggt
tcctgcatta
aatggtgcat
cccacgccga
atgtcggcga

cgtccggcegt

ggataacaat
gtccattatc
gtggctgaaa
tttcgactac
agccaaagac
ccctgacttt
ctatggccac
aaactggctg
agtgacacgc

aggtggtaaa

6120

6180

6240

6300

6360

6420

6480

6540

6550

60

120

180

240

300

360

420

480

540

600



ctggaagtta
caagaggcca
tataaagcag
aaaggtccgt
tacgatgaag
gaaaccgttt
tggggtgaaa
taaggatccg
gcaataacta
aggaggaact
atgcctacag
atacacggtg
cttatcgatg
atacgcctat
acttttcggg
atgtatccgc
agtatgagta
cctgtttttg
gcacgagtgg
cccgaagaac
tcccgtgttg
ttggttgagt
ttatgcagtg

atcggaggac

gcaaagcagc
aacaaattgt
aacatgccag
ggaccggtca
tgcagaaatt
atatgccggt
tcaaagagct
gctgctaaca
gcataacccc
atatccggat
catccagggt
cctgactgcg
ataagctgtc
ttttataggt
gaaatgtgcg
tcatgagaca
ttcaacattt
ctcacccaga
gttacatcga
gttttccaat
acgccgggea
actcaccagt

ctgccataac

cgaaggagct

aaccattaaa
gaaagccacc
ctttaccgtt
tccgcaggca
tgatggccat
tcgtacctgg
cggtcgtaaa
aagcccgaaa
ttggggcctc
atcccgcaag
gacggtgcceg
ttagcaattt
aaacatgaga
taatgtcatg
cggaacccct
ataaccctga
ccgtgtcgcec
aacgctggtg
actggatctc
gatgagcact
agagcaactc
cacagaaaag
catgagtgat

aaccgctttt

eolf-seql

cagtccgatg
gattggaaac
accgcaccgg
ggcgtactgc
gtttgggtta
gatgcaaaaa
aaacgtcgtc
ggaagctgag
taaacgggtc
aggcccggcea
aggatgacga
aactgtgata
attaattctt
ataataatgg
atttgtttat
taaatgcttc
cttattccct
aaagtaaaag
aacagcggta
tttaaagttc
ggtcgccgea
catcttacgg
aacactgcgg

ttgcacaaca

ttaaacaaga
agaacaaaga
aaggcattat
agaaaggtca
gctgggaaac
ccggtaaagt
agcgtcgtcg
ttggctgctg
ttgaggggtt
gtaccggcat
tgagcgcatt
aactaccgca
gaagacgaaa
tttcttagac
ttttctaaat
aataatattg
tttttgecggc
atgctgaaga
agatccttga
tgctatgtgg
tacactattc
atggcatgac

ccaacttact

tgggggatca
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agtgaaaaaa
tggcatttgg
tacccgttat
gaccattaaa
ctttgaaggt
gggcaaactg
tccgectcag
ccaccgctga
ttttgctgaa
aaccaagcct
gttagatttc

ttaaagctag

gggectegtyg
gtcaggtggc
acattcaaat
aaaaaggaag
attttgcctt
tcagttgggt
gagttttcgc
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg

tgtaactcgc

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



cttgatcgtt
atgcctgcag
gcttcccggc
cgctcggcecc
tctcgcggta
tacacgacgg
gcctcactga
gatttaaaac
atgaccaaaa
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcccg
gagcgcacga
cgccacctct
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc

ggtgcactct

gggaaccgga

caatggcaac
aacaattaat
ttccggectgg
tcattgcagc
ggagtcaggc
ttaagcattg
ttcattttta
tcccttaacg
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgccag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgagcg
gcaacgeggc
ctgcgttatc
ctcgccgcag
tgatgcggta

cagtacaatc

gctgaatgaa
aacgttgcgc
agactggatg
ctggtttatt
actggggcca
aactatggat
gtaactgtca
atttaaaagg
tgagttttcg
tccttttttt
ggtttgtttg
agcgcagata
ctctgtagca
tggcgataag
gcggtegggc
cgaactgaga
ggcggacagsg

agggggaaac

tcgatttttg
ctttttacgg
ccctgattct
ccgaacgacc
ttttctectt

tgctctgatg

eolf-seql

gccataccaa
aaactattaa
gaggcggata
gctgataaat
gatggtaagc
gaacgaaata
gaccaagttt
atctaggtga
ttccactgag
ctgcgcgtaa
ccggatcaag
Ccaaatactg
ccgcctacat
tcgtgtctta
tgaacggggs
tacctacagc
tatccggtaa
gcctggtatc
tgatgctcgt
ttcctggect
gtggataacc
gagcgcageg
acgcatctgt

ccgcatagtt

acgacgagcg
ctggcgaact
aagttgcagg
ctggagccgg
cctcccgtat
gacagatcgc
actcatatat
agatcctttt
cgtcagaccc
tctgctgett
agctaccaac
tccttctagt
acctcgctct
ccgggttgga
gttcgtgcac
gtgagctatg
gcggeagggt
tttatagtcc
caggesgeecs
tttgctggcc
gtattaccgc
agtcagtgag
gcggtatttc

aagccagtat
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tgacaccacg
acttactcta
accacttctg
tgagcgtggg
cgtagttatc
tgagataggt
actttagatt
tgataatctc
cgtagaaaag
gcaaacaaaa
tctttttccg
gtagccgtag
gctaatcctg
ctcaagacga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
acaccgcaat

acactccgct

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



atcgctacgt
ctgacgggct
ctgcatgtgt
ctcatcagcg
gttgagtttc
ggttttttcc
aatgataccg
ccggttactg
aaaaatcact
tagccagcag
cgtttccaga
agacgttttg
accagtaagg
cacccgtggc
ggacgcgatg
ttgattggct
caggtcgagg
agggceggcsc
gccgtgacga
tgaagctgtc
atcccgatgc
gcgaacgcca
ttctcgccga

attccgaata

gactgggtca
tgtctgctcc
cagaggtttt
tggtcgtgaa
tccagaagcg
tgtttggtca
atgaaacgag
gaacgttgtg
cagggtcaat
catcctgcga
ctttacgaaa
cagcagcagt
caaccccgcec
caggacccaa
gatatgttct
ccaattcttg
tggcccggcet
ctacaatcca
tcagcggtcc
cctgatggtc
cgccggaagc
gcaagacgta
aacgtttggt

ccgcaagcga

tggctgcgcec
cggcatccgc
caccgtcatc
gcgattcaca
ttaatgtctg
ctgatgcctc
agaggatgct
agggtaaaca
gccagcgctt
tgcagatccg
cacggaaacc
cgcttcacgt
agcctagccg
cgctgcccga
gccaagggtt
gagtggtgaa
ccatgcaccg
tgccaacccg
aatgatcgaa
gtcatctacc
gagaagaatc
gcccagegeg
ggcgggacca

caggccgatc

eolf-seql

ccgacacccg
ttacagacaa
accgaaacgc
gatgtctgcc
gcttctgata
cgtgtaaggg
cacgatacgg
actggcggta
cgttaataca
gaacataatg
gaagaccatt
tcgctcgegt
ggtcctcaac
gatgcgccgc
ggtttgcgca
tccgttagceg
cgacgcaacg
ttccatgtgc
gttaggctgg
tgcctggaca
ataatgggga
tcggccgcca
gtgacgaagg

atcgtcgcgc

ccaacacccg
gctgtgaccg
gcgaggceagc
tgttcatccg
aagcgggcca
ggatttctgt
gttactgatg
tggatgcggc
gatgtaggtg
gtgcagggcg
catgttgttg
atcggtgatt
gacaggagca
gtgcggcetgc
ttcacagttc
aggtgccgcc
cgggegageca
tcgccgaggc
taagagccgc
gcatggcctg
aggccatcca
tgccggecgat
cttgagcgag

tccagcgaaa

Page 111

ctgacgcgcc
tctccgggag
tgcggtaaag
cgtccagctc
tgttaagggc

tcatgggggt

atgaacatgc
gggaccagag
ttccacaggg
ctgacttccg
ctcaggtcgc
cattctgcta
cgatcatgcg
tggagatggc
tccgcaagaa
ggcttccatt
gacaaggtat
ggcataaatc
gagcgatcct
caacgcggsgc
gcctcgegtc
aatggcctgc
ggcgtgcaag

gcggtcctceg

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920



ccgaaaatga
gtcataagtg
aaggctctca
attgcgttgc
tgaatcggcc
tttcaccagt
cagcaagcgg
cggcgggata
accaacgcgc
ggcaaccagc
accggacatg
gagatattta
taacagcgcg
gtcttcatgg
cgccggaaca
gttaatgatc
ttcgacgccg
agatttaatc
gccaatcagc
cagctccgcc
gttcaccacg
cgttactggt
accgcgaaag

actcctgcat

cccagagcgc
cggcgacgat
agggcatcgg
gctcactgcc
aacgcgeggsg
gagacgggca
tccacgctgg
taacatgagc
agcccggact
atcgcagtgg
gcactccagt
tgccagccag
atttgctggt
gagaaaataa
ttagtgcagg
agcccactga
cttcgttcta
gccgegacaa
aacgactgtt
atcgccgctt
cgggaaacgg
ttcacattca
gttttgcgcc

taggaagcag

tgccggcacc
agtcatgccc
tcgagatccc
cgctttccag
gagaggcggt
acagctgatt
tttgccccag
tgtcttcggt
cggtaatggc
gaacgatgcc
cgccttcccg
ccagacgcag
gacccaatgc
tactgttgat
cagcttccac
cgcgttgcegc
ccatcgacac
tttgcgacgg
tgcccgccag
ccactttttc
tctgataaga
ccaccctgaa
attcgatggt

cccagtagta

eolf-seql

tgtcctacga
cgcgecccacc
ggtgcctaat
tcgggaaacc
ttgcgtattg
gcccttcacc
caggcgaaaa
atcgtcgtat
gcgecattgeg
ctcattcagc
ttccgctatc
acgcgccgag
gaccagatgc
gggtgtctgg
agcaatggca
gagaagattg
caccacgctg
cgcgtgcagg
ttgttgtgcc
ccgegttttc
gacaccggca
ttgactctct

gtccgggatc

ggttgaggcc

gttgcatgat
ggaaggagct
gagtgagcta
tgtcgtgcca
ggcgecages
gcctggecect
tcctgtttga
cccactaccg
cccagcgceca
atttgcatgg
ggctgaattt
acagaactta
tccacgccca
tcagagacat
tcctggtcat
tgcaccgccg
gcacccagtt
gccagactgg
acgcggttgg
gcagaaacgt
tactctgcga
tccgggegcet
tcgacgctct

gttgagcacc
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aaagaagaca
gactgggttg
acttacatta
gctgcattaa
tggtttttct
gagagagttg
tggtggttaa
agatatccgc
tctgatcgtt
tttgttgaaa
gattgcgagt
atgggcccgc
gtcgcgtacc
caagaaataa
ccagcggata
ctttacaggc
gatcggcgceg
aggtggcaac
gaatgtaatt
ggctggectg
catcgtataa
atcatgccat
cccttatgeg

gccgecgceaa

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360



ggaatggtgc
tacccacgcc
tgatgtcggc
tgcgtccggce
<210>
<211>

<212>
<213>

100
DNA
<220>
<223>

<400> 100
gatctcgatc

tcccctctag
atggaagtgg
acgtccgagg
gccaacgctg
atcccttttg

ctggcccaac

gtagcctggg
ggaggcggat
cgtcaacatg
cagatcaaaa
taacaaagcc
accccttggg

cggatatccc

agggtgacgg

6187

eolf-seql
atgcaaggag atggcgccca acagtccccc ggccacgggg cctgeccacca

gaaacaagcg ctcatgagcc cgaagtggcg agcccgatct tccccatcegg

gatataggcg ccagcaaccg cacctgtggc gccggtgatg ccggccacga

gtagaggatc

Artificial

ccgcgaaatt
aaataatttt
ccacaatgca
gtaaacagtt
gctggaaagt
caaacaattt
caggcgacat
tgatcgaagc
ggacagacgg
cctatgactt
tttggtttca
cgaaaggaag
gcctctaaac
gcaagaggcc

tgccgaggat

ga

Vector construct

aatacgactc
gtttaaactt
agccaaactg
caacgtggac
gctgttcggc
cgatggcctg
ggtggtgttt
cacactggac
catcgaacag
ccctatgtgg
gaatcgtcgc
ctgagttggc
gggtcttgag

cggcagtacc

gacgatgagc

actatagggg
taagaaggag
acaaaaaatg
ctgtggtacg
ctgctgctga
gccacagttt
ggttctaatt
tacattattg
cctggetggg
ttcatccgtc
atgaaatgga
tgctgccacc
gggttttttg
ggcataacca

gcattgttag

aattgtgagc
atatacatat
agttcattga
gttttcagtg
aaggcctggg
atcaaaacac
atggcgcagg
tttatgagca
gctgggagaa
ctaatttcaa
aaaaataagg
gctgagcaat
ctgaaaggag
agcctatgcc

atttcataca
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ggataacaat
gtccattatc
gtggctgaaa
tttcgactac
agccaaagac
ccctgacttt
ctatggccac
aaactggctg
agtgacacgc
agagctccgc
atccggctgc
aactagcata
gaactatatc
tacagcatcc

cggtgcctga

6420

6480

6540

6562

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ctgcgttagc
ctgtcaaaca
taggttaatg
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt

gcggtggttt

aatttaactg
tgagaattaa
tcatgataat
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggagsgc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgceg

gtttgccgga

tgataaacta
ttcttgaaga
aatggtttct
tttatttttc
gcttcaataa
tccetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcc
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgc

tcaagagcta

eolf-seql

ccgcattaaa
cgaaagggcc
tagacgtcag
taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggcgegsg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa

ccaactcttt

gctagcttat
tcgtgatacg
gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgccccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgccttga
ccacgatgcc
ctctagcttc
ttctgcgctc
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc

ttccgaaggt
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cgatgataag
cctattttta
tcggggaaat
tccgctcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tgttgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgcagcaatg
ccggcaacaa
ggcccttecg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca

aactggcttc

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



agcagagcgc
aagaactctg
gccagtggeg
gcgeageggt
tacaccgaac
agaaaggcegg
cttccagggg
gagcgtcgat
gcggectttt
ttatcccctg
cgcagccgaa
cggtattttc
caatctgctc
ggtcatggct
gctcccggcea
gttttcaccg
gtgaagcgat
aagcgttaat
ggtcactgat
acgagagagg
ttgtgagggt
tcaatgccag
tgcgatgcag

cgaaacacgg

agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
tccttacgca
tgatgccgca
gcgecccgac
tccgcttaca
tcatcaccga
tcacagatgt
gtctggcttc
gcctcegtgt
atgctcacga
aaacaactgg
cgcttcgtta
atccggaaca

aaaccgaaga

tactgtcctt
tacatacctc

tcttaccggg

ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttgc
taaccgtatt
cagcgagtca
tctgtgecggt
tagttaagcc
acccgccaac
gacaagctgt
aacgcgcgag
ctgcctgttc
tgataaagcg
aagggggatt
tacgggttac
cggtatggat
atacagatgt
taatggtgca

ccattcatgt

eolf-seql

ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagec
tggccttttg
accgcctttg
gtgagcgagg
atttcacacc
agtatacact
acccgctgac
gaccgtctcc
gcagctgegg
atccgcgtcc
ggccatgtta
tctgttcatg
tgatgatgaa
geggegggac
aggtgttcca
gggegctgac

tgttgctcag

cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcaatggtgc
ccgctatcgc
gcgccctgac
gggagctgca
taaagctcat
agctcgttga
agggeggttt

ggggtaatga

catgcccggt

cagagaaaaa

cagggtagcc

ttccgegttt

gtcgcagacg
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ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcctgceg
taccgctcgc
gcgecctgatg
actctcagta
tacgtgactg
gggcttgtct
tgtgtcagag
cagcgtggtc
gtttctccag
tttcctgttt
taccgatgaa
tactggaacg
tcactcaggg
agcagcatcc
ccagacttta

ttttgcagca

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



gcagtcgctt
ccgccagcect
cccaacgctg
gttctgccaa
tcttggagtg
cggctccatg
atccatgcca
ggtccaatga
tggtcgtcat
gaagcgagaa
acgtagccca
ttggtggcegs
agcgacaggc
agcgctgccg
acgatagtca
atcggtcgag
ctgcccgcett
gcgggeagag
gggcaacagc
gctggtttgc
tgagctgtct
ggactcggta
agtgggaacg

ccagtcgcct

cacgttcgct
agccgggtcc
cccgagatgc
gggttggttt
gtgaatccgt
caccgcgacg
acccgttcca
tcgaagttag
ctacctgcct
gaatcataat
gcgegteggc
gaccagtgac
cgatcatcgt
gcacctgtcc
tgcccecgegce
atcccggtgc
tccagtcggg
gcggtttgeg
tgattgccct
cccagcaggc
tcggtatcgt
atggcgcgca
atgccctcat

tcccgttccg

cgcgtatcgg
tcaacgacag
gccgegtgeg
gcgcattcac
tagcgaggtg
caacgcgges
tgtgctcgcc
gctggtaaga
ggacagcatg
ggggaaggcc
cgccatgceccg
gaaggcttga
cgcgctccag
tacgagttgc
ccaccggaag
ctaatgagtg
aaacctgtcg
tattgggcgc
tcaccgcctg
gaaaatcctg
cgtatcccac
ttgcgcccag
tcagcatttg

ctatcggctg

eolf-seql

tgattcattc
gagcacgatc
gctgetggag
agttctccgc
ccgeceggcett
aggcagacaa
gaggcggeat
geegegagesg
gcctgcaacg
atccagcctc
gcgataatgg
gcgagggegt
cgaaagcggt
atgataaaga
gagctgactg
agctaactta
tgccagctgc
cagggtggtt
gccctgagag
tttgatggtg
taccgagata
cgccatctga
catggtttgt

aatttgattg

tgctaaccag
atgcgcaccc
atggcggacg
aagaattgat
ccattcaggt
ggtatagggc
aaatcgccgt
atccttgaag
cgggcatccc
gcgtcgcgaa
cctgcttctc
gcaagattcc
cctcgccgaa
agacagtcat
ggttgaaggc
cattaattgc
attaatgaat
tttcttttca
agttgcagca
gttaacggcg
tccgcaccaa
tcgttggcaa
tgaaaaccgg

cgagtgagat
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taaggcaacc
gtggccagga
cgatggatat
tggctccaat
cgaggtggcc
ggcgcctaca
gacgatcagc
ctgtccctga
gatgccgccg
cgccagcaag
gccgaaacgt
gaataccgca
aatgacccag
aagtgcggeg
tctcaagggc
gttgcgctca
cggccaacgc
ccagtgagac
agcggtccac
ggatataaca
cgcgeagecc
ccagcatcgc
acatggcact

atttatgcca

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



gccagccaga
ctggtgaccc
aataatactg
gcaggcagct
actgacgcgt
ttctaccatc
gacaatttgc
ctgtttgccc
cgcttccact
aacggtctga
attcaccacc
gcgccattceg
agcagcccag
aggagatggc
aagcgctcat
aggcgccagce
ggatcga
<210>

<211>

<212>
<213>

101
6166
DNA
Arti

<220>
<223>

<400> 101

cgcagacgcg
aatgcgacca
ttgatgggts
tccacagcaa
tgcgcgagaa
gacaccacca
gacggcgegt
gccagttgtt
ttttcccgceg
taagagacac
ctgaattgac
atggtgtccg
tagtaggttg
gcccaacagt
gagcccgaag

aaccgcacct

ficial

ccgagacaga
gatgctccac
tctggtcaga
tggcatcctg
gattgtgcac
cgctggcacc
gcagggeceag
gtgccacgceg
ttttcgcaga
cggcatactc
tctcttccgg
ggatctcgac
aggccgttga
ccceccggecea
tggcgagccc

gtggegeegg

Vector construct

eolf-seql

acttaatggg
gcccagtcegc
gacatcaaga
gtcatccagc
cgccgcttta
cagttgatcg
actggaggtg
gttgggaatg
aacgtggctg
tgcgacatcg
gcgctatcat
gctctccectt
gcaccgecgce
cggggecetgc
gatcttcccc

tgatgccggc

cccgctaaca
gtaccgtctt
aataacgccg
ggatagttaa
caggcttcga
gcgcgagatt
gcaacgccaa
taattcagct
gcctggttca
tataacgtta
gccataccgc
atgcgactcc
cgcaaggaat
caccataccc
atcggtgatg

cacgatgcgt

gcgcgatttg
catgggagaa
gaacattagt
tgatcagccc
cgccgecttceg
taatcgccgc
tcagcaacga
ccgccatcgc
ccacgcggga
ctggtttcac
gaaaggtttt
tgcattagga
ggtgcatgca
acgccgaaac

tcggcgatat

ccggcgtaga

gatctcgatc ccgcgaaatt aatacgactc actatagggg aattgtgagc ggataacaat

tcccctctag aaataatttt gtttaaactt taagaaggag atatacatat gtccattatc
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5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6187

60

120



atggaagtgg
acgtccgagg
gccaacgctg
atcccttttg

ctggcccaac

gtagcctggg
ggaggcggat
cgtcaacatg
cgtcgtcgcc
tgagttggct
ggtcttgagg
ggcagtaccg
acgatgagcg
gataaactac
tcttgaagac
atggtttctt
ttatttttct
cttcaataat
cccttttttg
aaagatgctg
ggtaagatcc
gttctgctat

cgcatacact

acggatggca

ccacaatgca
gtaaacagtt
gctggaaagt
caaacaattt
caggcgacat
tgatcgaagc
ggacagacgsg
cctatgactt
gtcggegtceg
gctgccaccg
ggttttttgc
gcataaccaa
cattgttaga

cgcattaaag

gaaagggcct
agacgtcagg
aaatacattc
attgaaaaag
cggcattttg
aagatcagtt
ttgagagttt
gtggegeggt
attctcagaa

tgacagtaag

agccaaactg
caacgtggac
gctgttcggc
cgatggcctg
ggtggtgttt
cacactggac
catcgaacag
ccctatgtgg
tcgttaagga
ctgagcaata
tgaaaggagg
gcctatgcect
tttcatacac
ctagcttatc
cgtgatacgc
tggcactttt
aaatatgtat
gaagagtatg
ccttcctgtt
gggtgcacga
tcgccccgaa
attatcccgt
tgacttggtt

agaattatgc

eolf-seql

acaaaaaatg
ctgtggtacg
ctgctgctga
gccacagttt
ggttctaatt
tacattattg
cctggetggg
ttcatccgtc
tccggectgcet
actagcataa
aactatatcc
acagcatcca
ggtgcctgac
gatgataagc
ctatttttat
cggggaaatg
ccgctcatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgttttc
gttgacgccg
gagtactcac

agtgctgcca

agttcattga
gttttcagtg
aaggcctggg
atcaaaacac
atggcgcagg
tttatgagca
gctgggagaa
ctaatttcaa
aacaaagccc
ccccttgggg
ggatatcccg
gggtgacggt
tgcgttagca
tgtcaaacat
aggttaatgt
tgcgcggaac
gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga

taaccatgag
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gtggctgaaa
tttcgactac
agccaaagac
ccctgacttt
ctatggccac
aaactggctg
agtgacacgc
agagctccgt
gaaaggaagc
cctctaaacg
caagaggccc
gccgaggatg
atttaactgt
gagaattaat
catgataata
ccctatttgt
ctgataaatg
cgcccttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcgc
aaagcatctt

tgataacact

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



gcggccaact
aacatggggsg
ccaaacgacg
ttaactggcg
gataaagttg
aaatctggag
aagccctccc
aatagacaga
gtttactcat
gtgaagatcc
tgagcgtcag
gtaatctgct
caagagctac
actgtccttc
acatacctcg

cttaccgggt

gggggttcegt
cagcgtgagc
gtaagcggca
tatctttata
tcgtcagggg
gececttttgcet

aaccgtatta

agcgagtcag

tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtatcgtagt
tcgctgagat
atatacttta
tttttgataa
accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctctgctaat
tggactcaag
gcacacagcc
tatgagaaag
gggtcggaac
gtcctgtcgg
ggcggagect
ggccttttgc

ccgecctttga

tgagcgagga

aacgatcgga
tcgccttgat
cacgatgcct
tctagcttcc
tctgecgctceg
tgggtctcgc
tatctacacg
aggtgcctca
gattgattta
tctcatgacc
aaagatcaaa
aaaaaaacca
tccgaaggta
gtagttaggc
cctgttacca
acgatagtta
cagcttggag
cgccacgctt
aggagagcgc
gtttcgccac
atggaaaaac
tcacatgttc
gtgagctgat

agcggaagag

eolf-seql

ggaccgaagsg

cgttgggaac
gcagcaatgg
cggcaacaat
gcccttcegg
ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatccctt
ggatcttctt
ccgctaccag
actggcttca
caccacttca
gtggctgcetg
ccggataagg
cgaacgacct
cccgaaggga
acgagggagc
ctctgacttg
gccagcaacg
tttcctgegt
accgctcgcec

cgcctgatgc

agctaaccgc
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgca
agaactctgt
ccagtggcga
cgcagcggtc
acaccgaact
gaaaggcgga
Ttccagggsgs
agcgtcgatt
cggecttttt
tatcccctga
gcagccgaac

ggtattttct
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ttttttgcac
tgaagccata
gcgcaaacta
gatggaggcg
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgttccac
ttttctgcgc
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg
aaacgcctgg
tttgtgatgc
acggttcctg
ttctgtggat
gaccgagcgc

ccttacgcat

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



ctgtgcggta
agttaagcca
cccgccaaca
acaagctgtg
acgegegagg
tgcctgttca
gataaagcgg
agggggattt
acgggttact
ggtatggatg
tacagatgta
aatggtgcag
cattcatgtt
gcgtatcggt
caacgacagg
ccgegtgegg
cgcattcaca
agcgaggtgc
aacgcgggga
gtgctcgecg
ctggtaagag
gacagcatgg
gggaaggceca

gccatgceccgg

tttcacaccg
gtatacactc
cccgctgacg
accgtctccg
cagctgecggt
tccgcgtcca
gccatgttaa
ctgttcatgg
gatgatgaac
cggegggacc
ggtgttccac
ggcgctgact
gttgctcagg
gattcattct
agcacgatca
ctgctggaga
gttctccgca

cgececggettc

ggcagacaag
aggcggcata
ccgcgagega
cctgcaacgc
tccagcctcg

cgataatggc

caatggtgca
cgctatcgct
cgccctgacg
ggagctgcat
aaagctcatc
gctcgttgag
gggeggtttt
gggtaatgat
atgcccggtt
agagaaaaat
agggtagcca
tccgegtttc
tcgcagacgt
gctaaccagt
tgcgcacccg
tggcggacgc
agaattgatt
cattcaggtc
gtatagggcg
aatcgccgtg
tccttgaagc
gggcatcccg
cgtcgcgaac

ctgcttctcg

eolf-seql

ctctcagtac
acgtgactgg
ggcttgtctg
gtgtcagagg
agcgtggtcg
tttctccaga
ttcctgtttg
accgatgaaa
actggaacgt
cactcagggt
gcagcatcct
cagactttac
tttgcagcag
aaggcaaccc
tggccaggac
gatggatatg
ggctccaatt
gaggtggccec
gcgcctacaa
acgatcagcg
tgtccctgat
atgccgccgg
gccagcaaga

ccgaaacgtt

aatctgctct
gtcatggctg
ctcccggcat
ttttcaccgt
tgaagcgatt
agcgttaatg
gtcactgatg
cgagagagga
tgtgagggta
caatgccagc
gcgatgcaga
gaaacacgga
cagtcgcttc
cgccagccta
ccaacgctgc
ttctgccaag
cttggagtgg
ggctccatgc
tccatgccaa
gtccaatgat
ggtcgtcatc
aagcgagaag
cgtagcccag

tggtggcggs
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gatgccgcat
cgccccgaca
ccgcttacag
catcaccgaa
cacagatgtc
tctggcttct
cctccgtgta
tgctcacgat
aacaactggc
gcttcgttaa
tccggaacat
aaccgaagac
acgttcgctc
gccgggtect
ccgagatgceg
ggttggtttg
tgaatccgtt
accgcgacgc
cccgttccat
cgaagttagg
tacctgcctg
aatcataatg
cgcgtcggcec

accagtgacg

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440



aaggcttgag
gcgctccagc
acgagttgca
caccggaagg
taatgagtga
aacctgtcgt
attgggcgcc
caccgcctgg
aaaatcctgt
gtatcccact
tgcgcccagce
cagcatttgc
tatcggctga
cgagacagaa
atgctccacg
ctggtcagag
ggcatcctgg
attgtgcacc

gctggcaccc

cagggccaga
tgccacgcegg
tttcgcagaa
ggcatactct

ctcttccggg

cgagggcgtg
gaaagcggtc
tgataaagaa
agctgactgg
gctaacttac
gccagctgca
agggtggttt
ccctgagaga
ttgatggtgg
accgagatat
gccatctgat
atggtttgtt
atttgattgc
cttaatgggc
cccagtcgceg
acatcaagaa
tcatccagcg
gccgctttac
agttgatcgg
ctggaggtgg
ttgggaatgt
acgtggctgg
gcgacatcgt

cgctatcatg

caagattccg
ctcgccgaaa
gacagtcata
gttgaaggct
attaattgcg
ttaatgaatc
ttcttttcac
gttgcagcaa
ttaacggcgg
ccgcaccaac
cgttggcaac
gaaaaccgga
gagtgagata
ccgctaacag
taccgtcttc
ataacgccgg
gatagttaat
aggcttcgac
cgcgagattt
caacgccaat
aattcagctc
cctggttcac
ataacgttac

ccataccgcg

eolf-seql

aataccgcaa
atgacccaga
agtgcggcga
ctcaagggca

ttgcgctcac

ggccaacgeg
cagtgagacg
gcggtccacg
gatataacat
gcgecagececg
cagcatcgca
catggcactc
tttatgccag
cgcgatttgc
atgggagaaa
aacattagtg
gatcagccca
gccgcttegt
aatcgccgeg
cagcaacgac
cgccatcgcec
cacgcgggaa
tggtttcaca

aaaggttttg

gcgacaggcec
gcgetgeegg
cgatagtcat
tcggtcgaga
tgcccgettt
cgggeagagsg
ggcaacagct
ctggtttgcc
gagctgtctt
gactcggtaa
gtgggaacga
cagtcgecctt
ccagccagac
tggtgaccca
ataatactgt
caggcagctt
ctgacgcgtt
tctaccatcg
acaatttgcg
tgtttgcccg
gcttccactt
acggtctgat
ttcaccaccc

cgccattcga
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gatcatcgtc
cacctgtcct
gccecgegec
tcccggtgcec
ccagtcggga
cggtttgegt
gattgccctt
ccagcaggcg
cggtatcgtc
tggcgcgcat
tgccctcatt
cccgttccgc
gcagacgcgce
atgcgaccag
tgatgggtgt
ccacagcaat
gcgegagaag
acaccaccac
acggcgcgtg
ccagttgttg
tttcccgegt
aagagacacc

tgaattgact

tggtgtccgg

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880



gatctcgacg

ggccgttgag
cceccggecac
ggcgagececg
tggcgccggt
<210>
<211>

<212>
<213>

102
DNA
<220>
<223>

<400> 102
gatctcgatc

tcccctctag
atggaagtgg
acgtccgagg
gccaacgctg
atcccttttg

ctggcccaac

gtagcctggg
ggaggcggat
cgtcaacatg
cgtaaaaaac
ccgaaaggaa

ggcctctaaa

cgcaagaggc

6178

ctctccctta
caccgccgcc

ggggcctgcec

atcttcccca

gatgccggcc

Artificial

ccgcgaaatt
aaataatttt
ccacaatgca
gtaaacagtt
gctggaaagt
caaacaattt
caggcgacat
tgatcgaagc
ggacagacgsg
cctatgactt
gtcgtcagcg
gctgagttgg
cgggtcttga

ccggcagtac

tgcgactcct
gcaaggaatg
accataccca
tcggtgatgt

acgatgcgtc

Vector construct

aatacgactc
gtttaaactt
agccaaactg
caacgtggac
gctgttcggc
cgatggcctg
ggtggtgttt
cacactggac
catcgaacag
ccctatgtgg
tcgtcgtccg
ctgctgccac
ggggtttttt

cggcataacc

eolf-seql

gcattaggaa
gtgcatgcaa
cgccgaaaca

cggcgatata

cggcgtagag

actatagggg
taagaaggag
acaaaaaatg
ctgtggtacg
ctgctgctga
gccacagttt
ggttctaatt
tacattattg
cctggetggg
ttcatccgtc
cctcagtaag
cgctgagcaa
gctgaaagga

aagcctatgc

gcagcccagt
ggagatggcg
agcgctcatg
ggcgccagea

gatcga

aattgtgagc
atatacatat
agttcattga
gttttcagtg
aaggcctggg
atcaaaacac
atggcgcagg
tttatgagca
gctgggagaa
ctaatttcaa
gatccggctg
taactagcat
ggaactatat

ctacagcatc
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agtaggttga
cccaacagtc
agcccgaagt

accgcacctg

ggataacaat
gtccattatc
gtggctgaaa
tttcgactac
agccaaagac
ccctgacttt
ctatggccac
aaactggctg
agtgacacgc
agagctcggt
ctaacaaagc
aaccccttgg

ccggatatcc

cagggtgacg

5940

6000

6060

6120

6166

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gtgccgagga
caatttaact
atgagaatta
gtcatgataa
acccctattt
ccctgataaa
gtcgccctta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gecttttttgce
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaaaggatct
ttttcgttcc

ttttttctge

tgacgatgag
gtgataaact
attcttgaag
taatggtttc
gtttattttt
tgcttcaata
ttccecttttt
taaaagatgc
gcggtaagat
aagttctgct
gccgcataca
ttacggatgg
ctgcggccaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc
aggtgaagat
actgagcgtc

gcgtaatctg

cgcattgtta
accgcattaa
acgaaagggc
ttagacgtca
ctaaatacat
atattgaaaa
tgcggcattt
tgaagatcag
ccttgagagt
atgtggcgceg
ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt
cctttttgat
agaccccgta

ctgcttgcaa

eolf-seql

gatttcatac
agctagctta
ctcgtgatac
ggtggcactt
tcaaatatgt
aggaagagta
tgccttcctg
ttgggtgcac
tttcgccccg
gtattatccc
aatgacttgg
agagaattat
acaacgatcg
actcgccttg
accacgatgc
actctagctt
cttctgcgct
cgtgggtctc
gttatctaca
ataggtgcct
tagattgatt
aatctcatga
gaaaagatca

daCaaaadaaac

acggtgcctg
tcgatgataa
gcctattttt
ttcggggaaa
atccgctcat
tgagtattca
tttttgctca
gagtgggtta
aagaacgttt
gtgttgacgc
ttgagtactc
gcagtgctgc
gaggaccgaa
atcgttggga
ctgcagcaat
cccggcaaca
cggcccttcc
gcggtatcat
cgacgggeag
cactgattaa
taaaacttca
Cccaaaatccc
aaggatcttc

caccgctacc
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actgcgttag
gctgtcaaac
ataggttaat
tgtgcgecgga
gagacaataa
acatttccgt
cccagaaacg
catcgaactg
tccaatgatg
cgggcaagag
accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacg
attaatagac
ggctggcetgg
tgcagcactg
tcaggcaact
gcattggtaa
tttttaattt
ttaacgtgag
ttgagatcct

agcggtggtt

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
ttacggttcc
gattctgtgg
acgaccgagc
ctccttacgc
ctgatgccgc
tgcgccccga
atccgcttac
gtcatcaccg
ttcacagatg
tgtctggctt
tgcctccgtg
gatgctcacg
taaacaactg
gcgecttcegtt

gatccggaac

atcaagagct
atactgtcct
ctacatacct
gtcttaccgg
cggggggttc
tacagcgtga
cggtaagcgg
ggtatcttta
gctcgtcagg
tggeccttttg
ataaccgtat
gcagcgagtc
atctgtgcgg
atagttaagc
cacccgccaa
agacaagctg
aaacgcgcga
tctgectgtt
ctgataaagc
taagggggat
atacgggtta
gcggtatgga
aatacagatg

ataatggtgc

accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga
tagtcctgtc
ggggcggagc
ctggecctttt
taccgccttt
agtgagcgag
tatttcacac
cagtatacac
cacccgctga
tgaccgtctc
ggcagctgceg
catccgcgtc
gggccatgtt
ttctgttcat
ctgatgatga
tgcggeggga
taggtgttcc

agggcgctga

eolf-seql

tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg
agcgccacgc
acaggagagc
gggtttcgcc
ctatggaaaa
gctcacatgt
gagtgagctg
gaagcggaag
cgcaatggtg
tccgctatceg
cgcgecctga
cgggagctgc
gtaaagctca
cagctcgttg
aagggcggtt

gggggtaatg

acatgcccgg
ccagagaaaa

acagggtagc

cttccgecgtt

taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac
ttcccgaagg
gcacgaggea
acctctgact
acgccagcaa
tctttecctgce
ataccgctcg
agcgcctgat
cactctcagt
ctacgtgact
cgggcttgtc
atgtgtcaga
tcagcgtggt
agtttctcca
ttttcctgtt
ataccgatga
ttactggaac
atcactcagg
cagcagcatc

tccagacttt
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cagcagagcg
caagaactct
tgccagtggc
ggcgeagegs
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcggecttt
gttatcccct
ccgcagccga
gcggtatttt
acaatctgct
gggtcatggc
tgctccecggce
ggttttcacc
cgtgaagcga
gaagcgttaa
tggtcactga
aacgagagag
gttgtgaggg
gtcaatgcca
ctgcgatgca

acgaaacacg

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



gaaaccgaag
tcacgttcgc
tagccgggtc
gcccgagatg
agggttggtt
ggtgaatccg
gcaccgcgac
aacccgttcc
atcgaagtta
tctacctgcc
agaatcataa
agcgegtegg
ggaccagtga
ccgatcatcg
ggcacctgtc
atgccccgeg
gatcccggtg
ttccagtcgg
ggcggtttgce
ctgattgccc
ccccagceagg
ttcggtatcg
aatggcgcgc

gatgccctca

accattcatg
tcgcgtatcg
ctcaacgaca
cgeccgegtgc
tgcgcattca
ttagcgaggt
gcaacgeges
atgtgctcgc
ggctggtaag
tggacagcat
tggggaaggc
ccgccatgcc
cgaaggcttg
tcgcgctcca
ctacgagttg
cccaccggaa
cctaatgagt
gaaacctgtc
gtattgggceg
ttcaccgcct
cgaaaatcct
tcgtatccca
attgcgccca

ttcagcattt

ttgttgctca
gtgattcatt
ggagcacgat
ggctgctgga
cagttctccg
gccgeccggcet
gaggcagaca
cgaggcggcea
agccgcgagc
ggcctgcaac
catccagcct
ggcgataatg
agcgaggecg
gcgaaagegsg
catgataaag
ggagctgact
gagctaactt
gtgccagctg
ccagggtggt
ggccctgaga
gtttgatggt
ctaccgagat
gcgccatctg

gcatggtttg

eolf-seql

ggtcgcagac
ctgctaacca
catgcgcacc
gatggcggac
caagaattga
tccattcagg
aggtataggg
taaatcgccg

gatccttgaa

gcgggcatcc
cgcgtcgcega
gcctgettct
tgcaagattc
tcctcgecga
aagacagtca
gggttgaagg
acattaattg
cattaatgaa
ttttcttttc
gagttgcagc
ggttaacggc
atccgcacca
atcgttggca

ttgaaaaccg

gttttgcagc
gtaaggcaac
cgtggccagg
gcgatggata
ttggctccaa
tcgaggtggc
cggcgcctac
tgacgatcag
gctgtccctg
cgatgccgcc
acgccagcaa
cgccgaaacg
cgaataccgc
aaatgaccca
taagtgcggc
ctctcaaggg
cgttgcgctc
tcggccaacg
accagtgaga
aagcggtcca
gggatataac
acgcgcagcc
accagcatcg

gacatggcac
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agcagtcgct
cccgecagec
acccaacgct
tgttctgcca
ttcttggagt
ccggctccat
aatccatgcc
cggtccaatg
atggtcgtca
ggaagcgaga
gacgtagccc
tttggtggcg
aagcgacagg
gagcgctgcc
gacgatagtc
catcggtcga
actgcccgct
cgcggggaga
cgggcaacag
cgctggtttg
atgagctgtc
cggactcggt

cagtgggaac

tccagtcgcc

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160



ttcccgttcc
acgcagacgc
caatgcgacc
gttgatgggt
ttccacagca
ttgcgcgaga
cgacaccacc
cgacggegceg
cgccagttgt
tttttcccgce
ataagagaca
cctgaattga
gatggtgtcc
gtagtaggtt
cgcccaacag
tgagcccgaa
caaccgcacc
<210>
<211>

<212>
<213>

103
6511
DNA
Arti

<220>
<223>

<400> 103

gctatcggct
gccgagacag
agatgctcca
gtctggtcag
atggcatcct
agattgtgca
acgctggcac
tgcagggcca
tgtgccacgc
gttttcgcag
ccggcatact
ctctcttccg
gggatctcga
gaggccgttg
tccecceggec
gtggcgagcc

tgtggegeceg

ficial

gaatttgatt
aacttaatgg
cgcccagtcg
agacatcaag
ggtcatccag
ccgeccgettt
ccagttgatc
gactggaggt
ggttgggaat
aaacgtggct
ctgcgacatc
ggcgctatca
cgctctccct
agcaccgccg
acggggectg

cgatcttccc

gtgatgccegg

Vector construct

eolf-seql

gcgagtgaga
gcccgctaac
cgtaccgtct
aaataacgcc
cggatagtta
acaggcttcg
ggcgcgagat
ggcaacgcca
gtaattcagc
ggcctggttc
gtataacgtt
tgccataccg
tatgcgactc
ccgcaaggaa
ccaccatacc
catcggtgat

ccacgatgcg

tatttatgcc
agcgcgattt
tcatgggaga
ggaacattag
atgatcagcc
acgccgcttc
ttaatcgccg
atcagcaacg
tccgccatceg
accacgcggg
actggtttca
cgaaaggttt
ctgcattagg
tggtgcatgc
cacgccgaaa
gtcggcgata

tccggcgtag

agccagccag
gctggtgacc
aaataatact
tgcaggcagc
cactgacgcg
gttctaccat
cgacaatttg
actgtttgcc
ccgcttccac
aaacggtctg
cattcaccac
tgcgccattc
aagcagccca
aaggagatgg
caagcgctca
taggcgccag

aggatcga

gatctcgatc ccgcgaaatt aatacgactc actatagggg aattgtgagc ggataacaat

tcccctctag aaataatttt gtttaaactt taagaaggag atatacatat ggcagccaca
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5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6178

60

120



catgaacact
cctctgggca
cctgtgaaag
ggcaaccaga
tccaaataca
ggttcaaccg
agtaattcta
ctggaagtta
caagaggcca
tataaagcag
aaaggtccgt
tatgatgagg
gaaaccgttt
tggggtgaaa
tggaaaaaat
caccgctgag
tttgctgaaa
accaagccta
ttagatttca
taaagctagc
ggcctcgtga
tcaggtggca
cattcaaata

aaaaggaaga

ctgcccaatg
ttaacggtgg
ccattagctc
tcggtctgat
acgttaaagt
gttattcaac
ccgctcaaga
gcaaagcagc
aacaaattgt
aacatgccag
ggaccggtca
tgcagaaatt
atatgccggt
tcaaagagct

aaggatccgg

caataactag
ggaggaacta
tgcctacagc
tacacggtgc
ttatcgatga
tacgcctatt
cttttcgggg
tgtatccgct

gtatgagtat

gctgaacaac
catgcactac
aggcaaaatc
cgagaacgat
tggtgactac
agcccctcat
tccgatgcca
aaccattaaa
gaaagcgacc
ctttaccgtg
tccgcaggca
tgatggccat
tcgtacctgg
ccgccagatc
ctgctaacaa
cataacccct
tatccggata
atccagggtg
ctgactgcgt
taagctgtca
tttataggtt
aaatgtgcgc
catgagacaa

tcaacatttc

eolf-seql

tacaaaaaag
ggcgttgact
gtggaagcceg
ggtgtgcacc
gtgaaagcag
ctgcacttcc
ttcctgaaat
cagtccgatg
gattggaaac
accgcaccgg
ggcgtgcetgc
gtttgggtta
gatgcaaaaa
aaaatttggt
agcccgaaag
tggggcctct
tcccgcaaga
acggtgccga
tagcaattta
aacatgagaa
aatgtcatga
ggaaccccta
taaccctgat

cgtgtcgccc

gctacggtta
tttttatgaa
gttggtcaaa
gccaatggta
gccagattat
aacgcatggt
ctgccggtta
ttaaacaaga
agaacaaaga
aaggcattat
agaaaggtca
gctgggaaac
ccggtaaagt
ttcagaatcg
gaagctgagt
aaacgggtct
ggceccggeag
ggatgacgat
actgtgataa
ttaattcttg
taataatggt
tttgtttatt
aaatgcttca

ttattccctt
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tggcccttac
catcggcacc
ctatggcggt
catgcacctg
cggctggtca
gaatagtttt
tggtggcaaa
agtgaaaaaa
tggcatttgg
tacccgttat
gaccatcaaa
ctttgaaggt
gggtaaactg
tcgcatgaaa
tggctgctgc
tgaggggttt
taccggcata
gagcgcattg
actaccgcat
aagacgaaag
ttcttagacg
tttctaaata
ataatattga

ttttgcggca

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



ttttgccttc
cagttgggtg
agttttcgcc
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttctgc
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct

gaaagcgcca

ctgtttttgc
cacgagtggg
ccgaagaacg
cccgtgttga
tggttgagta
tatgcagtgc
tcggaggacc
ttgatcgttg
tgcctgcagc
cttcccggcea
gctcggecect
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac

cgcttcccga

tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tccggectggc
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc

agggagaaag

eolf-seql

acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
cctttttttc
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcgggct
gaactgagat

gcggacaggt

aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgcat
atcttacgga
acactgcggc
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagc
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacggeees
acctacagcg

atccggtaag
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tgctgaagat
gatccttgag
gctatgtggc
acactattct
tggcatgaca

caacttactt

gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctcccgtatc
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
ccttctagtg
cctcgectctg
cgggttggac
ttcgtgcaca
tgagctatga

cggcagggtc

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



ggaacaggag

gtcgggtttc
agcctatgga
tttgctcaca
tttgagtgag
gaggaagegsg
caccgcaatg
cactccgcta
tgacgcgccc
ctccgggagc
gcggtaaagc
gtccagctcg
gttaagggcg
catgggggta
tgaacatgcc
ggaccagaga
tccacagggt
tgacttccgc
tcaggtcgca
attctgctaa
gatcatgcgc
ggagatggceg
ccgcaagaat

gcttccattc

agcgcacgag
gccacctctg
aaaacgccag
tgttctttcc
ctgataccgc
aagagcgcct
gtgcactctc
tcgctacgtg
tgacgggctt
tgcatgtgtc
tcatcagcgt
ttgagtttct
gttttttcct
atgataccga
cggttactgg
aaaatcactc
agccagcagc
gtttccagac
gacgttttgc
ccagtaaggc
acccgtggcc
gacgcgatgg

tgattggctc

aggtcgaggt

ggagcttcca
acttgagcgt
caacgcggcc
tgcgttatcc
tcgccgcagc
gatgcggtat
agtacaatct
actgggtcat
gtctgctccc
agaggttttc
ggtcgtgaag
ccagaagcgt
gtttggtcac
tgaaacgaga
aacgttgtga
agggtcaatg
atcctgcgat
tttacgaaac
agcagcagtc
aaccccgcca
aggacccaac
atatgttctg

caattcttgg

ggcccggctc

eolf-seql

gggggaaacyg

cgatttttgt
tttttacggt
cctgattctg
cgaacgaccg
tttctcctta
gctctgatgc
ggctgecgcecc
ggcatccgct
accgtcatca
cgattcacag
taatgtctgg
tgatgcctcc
gaggatgctc
gggtaaacaa
ccagcgcttc
gcagatccgg
acggaaaccg

gcttcacgtt

gcctagecgg
gctgcccgag
ccaagggttg
agtggtgaat

catgcaccgc

cctggtatct
gatgctcgtc
tcctggectt
tggataaccg
agcgcagcga
cgcatctgtg
cgcatagtta
cgacacccgc
tacagacaag
ccgaaacgceg
atgtctgcct

cttctgataa

gtgtaagggg

acgatacggg

ctggcggtat
gttaatacag
aacataatgg
aagaccattc
cgctcgegta
gtcctcaacg
atgcgccgeg
gtttgcgcat
ccgttagcga

gacgcaacgc
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ttatagtcct
agegessces
ttgctggect
tattaccgcc
gtcagtgagc
cggtatttca
agccagtata
caacacccgc
ctgtgaccgt
cgaggcagct
gttcatccgc
agcgggccat
gatttctgtt
ttactgatga
ggatgcggceg
atgtaggtgt
tgcagggcgc
atgttgttgc
tcggtgattc
acaggagcac
tgcggctgcet
tcacagttct
ggtgccgecg

ggggagecag

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440



acaaggtata
gcataaatcg
agcgatcctt
aacgcgggca
cctcgegtcg
atggcctgct
gcgtgcaaga
cggtcctcgc
aagaagacag
actgggttga
cttacattaa
ctgcattaat
ggtttttctt
agagagttgc
ggtggttaac
gatatccgca
ctgatcgttg
ttgttgaaaa
attgcgagtg
tgggcccgct
tcgcgtaccg
aagaaataac
cagcggatag

tttacaggct

gggeggegcc
ccgtgacgat
gaagctgtcc
tcccgatgcc
cgaacgccag
tctcgccgaa
ttccgaatac
Ccgaaaatgac
tcataagtgc
aggctctcaa
ttgcgttgceg
gaatcggcca
ttcaccagtg
agcaagcggt
ggcgggatat
ccaacgcgca
gcaaccagca
ccggacatgg
agatatttat
aacagcgcga
tcttcatggg
gccggaacat
ttaatgatca

tcgacgccgc

tacaatccat
cagcggtcca
ctgatggtcg
gccggaageg
caagacgtag
acgtttggtg
cgcaagcgac
ccagagcgct
ggcgacgata
gggcatcggt
ctcactgccc
acgegegees
agacgggcaa
ccacgctggt
aacatgagct
gcccggactc
tcgcagtggg
cactccagtc
gccagccagc
tttgctggtg
agaaaataat
tagtgcaggc
gcccactgac

ttcgttctac

eolf-seql

gccaacccgt
atgatcgaag
tcatctacct
agaagaatca
cccagcgcegt
gcgggaccag
aggccgatca
gccggcacct
gtcatgcccc
cgagatcccg
gctttccagt
agaggcggtt
cagctgattg
ttgccccagc
gtcttcggta
ggtaatggceg
aacgatgccc
gcctteccecgt
cagacgcaga
acccaatgcg
actgttgatg
agcttccaca
gcgttgegeg

catcgacacc

tccatgtgct
ttaggctggt
gcctggacag
taatggggaa
cggccgeccat
tgacgaaggc
tcgtcgegcet
gtcctacgag
gcgeccaccg
gtgcctaatg
cgggaaacct
tgcgtattgg
cccttcaccg
aggcgaaaat
tcgtcgtatc
cgcattgcgc
tcattcagca
tccgctatcg
cgcgecgaga
accagatgct
ggtgtctggt
gcaatggcat
agaagattgt

accacgctgg
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cgccgaggceg
aagagccgcg
catggcctgc
ggccatccag
gccggecgata
ttgagcgagg
ccagcgaaag
ttgcatgata
gaaggagctg
agtgagctaa
gtcgtgccag
gcgecagggt
cctggeccectg
cctgtttgat
ccactaccga
ccagcgccat
tttgcatggt
gctgaatttg
cagaacttaa
ccacgcccag
cagagacatc
cctggtcatc
gcaccgecgce

cacccagttg

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880



atcggcgcga
ggtggcaacg
aatgtaattc
gctggecetgg
atcgtataac
tcatgccata
ccttatgcga
ccgeccgcaag
ctgccaccat
ccccatcggt
cggccacgat
<210>
<211>

<212>
<213>

104
DNA
<220>
<223>

<400> 104
gatctcgatc

tcccctctag
catgaacact
cctctgggca
cctgtgaaag
ggcaaccaga
tccaaataca

ggttcaaccg

6490

gatttaatcg
ccaatcagca
agctccgcca
ttcaccacgc
gttactggtt
ccgcgaaagg
ctcctgecatt
gaatggtgca
acccacgccg
gatgtcggeg

gcgtccggeg

Artificial

ccgcgaaatt
aaataatttt
ctgcccaatg
ttaacggtgg
ccattagctc
tcggtctgat
acgttaaagt

gttattcaac

ccgcgacaat
acgactgttt
tcgcecgettc
gggaaacggt
tcacattcac
ttttgcgcca
aggaagcagc
tgcaaggaga
aaacaagcgc
atataggcgc

tagaggatcg

Vector construct

aatacgactc
gtttaaactt
gctgaacaac
catgcactac
aggcaaaatc
cgagaacgat
tggtgactac

agcccctcat

eolf-seql

ttgcgacggc
gcccgcecagt
cactttttcc
ctgataagag
caccctgaat
ttcgatggtg
ccagtagtag
tggcgcccaa
tcatgagccc

cagcaaccgc

actatagggg
taagaaggag
tacaaaaaag
ggcgttgact
gtggaagccg
ggtgtgcacc
gtgaaagcag

ctgcacttcc

gcgtgeaggg
tgttgtgcca
cgcgttttcg
acaccggcat
tgactctctt
tccgggatct
gttgaggcceg
cagtcccccg
gaagtggcga

acctgtggcg

aattgtgagc
atatacatat
gctacggtta
tttttatgaa
gttggtcaaa
gccaatggta
gccagattat

aacgcatggt
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ccagactgga
cgeggttggg
cagaaacgtg
actctgcgac
ccgggcecgcta
cgacgctctc
ttgagcaccg
gccacgggsc
gcccgatctt

ccggtgatgc

ggataacaat
ggcagccaca
tggcccttac
catcggcacc
ctatggcggt
catgcacctg
cggctggtca

gaatagtttt

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6511

60

120

180

240

300

360

420

480



agtaattcta
ctggaagtta
caagaggcca
tataaagcag
aaaggtccgt
tatgatgagg
gaaaccgttt
tggggtgaaa
tgctaacaaa
ataacccctt
atccggatat
tccagggtga
tgactgcgtt
aagctgtcaa
ttataggtta
aatgtgcgcg
atgagacaat
caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
gcegggeaag
tcaccagtca

gccataacca

ccgctcaaga
gcaaagcagc
aacaaattgt
aacatgccag
ggaccggtca
tgcagaaatt
atatgccggt
tcaaagagct
gcccgaaagg
ggggcctcta
cccgcaagag
cggtgccgag
agcaatttaa
acatgagaat
atgtcatgat
gaacccctat
aaccctgata
gtgtcgccct
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca

tgagtgataa

tccgatgcca
aaccattaaa
gaaagcgacc
ctttaccgtg
tccgcaggca
tgatggccat
tcgtacctgg
ccgtcgtcegt
aagctgagtt
aacgggtctt
gcccggceagt
gatgacgatg
ctgtgataaa
taattcttga
aataatggtt
ttgtttattt
aatgcttcaa
tattcccttt
agtaaaagat
cagcggtaag
taaagttctg
tcgccgcata
tcttacggat

cactgcggcc

eolf-seql

ttcctgaaat
cagtccgatg
gattggaaac
accgcaccgg
ggcgtgcetgc
gtttgggtta
gatgcaaaaa
cgeccgteggc
ggctgectgcc
gaggggtttt
accggcataa
agcgcattgt
ctaccgcatt
agacgaaagg
tcttagacgt
ttctaaatac
taatattgaa
tttgcggcat
gctgaagatc
atccttgaga
ctatgtggcg
cactattctc
ggcatgacag

aacttacttc

ctgccggtta
ttaaacaaga
agaacaaaga
aaggcattat
agaaaggtca
gctgggaaac
ccggtaaagt
gtcgtcgtta
accgctgagc
ttgctgaaag
ccaagcctat
tagatttcat
aaagctagct
gcctcgtgat
caggtggcac
attcaaatat
aaaggaagag
tttgccttcc
agttgggtgc
gttttcgccc
cggtattatc
agaatgactt
taagagaatt

tgacaacgat
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tggtggcaaa
agtgaaaaaa
tggcatttgg
tacccgttat
gaccatcaaa
ctttgaaggt
gggtaaactg
aggatccggc
aataactagc
gaggaactat
gcctacagca
acacggtgcc
tatcgatgat
acgcctattt
ttttcgggga
gtatccgctc
tatgagtatt
tgtttttgct
acgagtgggt
cgaagaacgt
ccgtgttgac
ggttgagtac
atgcagtgct

cggaggaccg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



aaggagctaa
gaaccggagc
atggcaacaa
caattaatag
ccggetggcet
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg
tcttgagatc
ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gggagaaagsg
gagcttccag
cttgagcgtc
aacgcggcct
gcgttatccc
cgccgeagcec

atgcggtatt

ccgetttttt
tgaatgaagc
cgttgcgcaa
actggatgga
ggtttattgc
tggggccaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcgtt
ctttttttct
tttgtttgcc
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggctg
aactgagata
cggacaggta

ggggaaacgc

gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga

ttctccttac

gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg
gcgcgtaatc
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacc
aacgggggst
cctacagcgt
tccggtaagc
ctggtatctt
atgctcgtca
cctggecttt
ggataaccgt
gcgcagcgag

gcatctgtgc

eolf-seql

ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggtg
tcccgtatceg
cagatcgctg
tcatatatac
atcctttttg
tcagaccccg
tgctgcttgce
ctaccaactc
cttctagtgt
ctcgctctgc
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcg
tatagtcctg
ggeggecesa
tgctggectt
attaccgcct
tcagtgagcg

ggtatttcac

taactcgcct
acaccacgat
ttactctagc
cacttctgcg
agcgtgggtc
tagttatcta
agataggtgc
tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagctt
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa
ttgctcacat
ttgagtgagc
aggaagcgga

accgcaatgg
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tgatcgttgg
gcctgcagca
ttcccggcaa
ctcggccectt
tcgcggtatc
cacgacgggg
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcccgaa
gcgeacgagsg
ccacctctga
aaacgccagc
gttctttcct
tgataccgct
agagcgcctg

tgcactctca

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



gtacaatctg
ctgggtcatg
tctgctcccg
gaggttttca
gtcgtgaagc
cagaagcgtt
tttggtcact
gaaacgagag
acgttgtgag
gggtcaatgc
tcctgcgatg
ttacgaaaca
gcagcagtcg
accccgccag
ggacccaacg
tatgttctgc
aattcttgga
gcccggcetcc
acaatccatg
agcggtccaa
tgatggtcgt
ccggaagcga
aagacgtagc

cgtttggtgg

ctctgatgcc
gctgcgeccc
gcatccgctt
ccgtcatcac
gattcacaga
aatgtctggc
gatgcctccg
aggatgctca
ggtaaacaac
cagcgcttcg
cagatccgga
cggaaaccga
cttcacgttc
cctagccggg
ctgcccgaga
caagggttgg
gtggtgaatc
atgcaccgcg
ccaacccgtt
tgatcgaagt
catctacctg
gaagaatcat
ccagcgcecgtc

cgggaccagt

gcatagttaa
gacacccgcc
acagacaagc
cgaaacgcgc
tgtctgectg
ttctgataaa
tgtaagggss
cgatacgggt
tggcggtatg
ttaatacaga
acataatggt
agaccattca
gctcgecgtat
tcctcaacga
tgcgeccgegt
tttgcgcatt
cgttagcgag
acgcaacgcg
ccatgtgctc
taggctggta

cctggacagc

aatggggaag
ggccgccatg

gacgaaggct

eolf-seql

gccagtatac
aacacccgct
tgtgaccgtc
gaggcagctg
ttcatccgceg
gcgggecatg
atttctgttc
tactgatgat
gatgcggegg
tgtaggtgtt
gcagggegcet
tgttgttgct
cggtgattca
caggagcacg
gcggetgetg
cacagttctc
gtgccgecegg
gggaggcaga
gccgaggees
agagccgcga
atggcctgca
gccatccagc

ccggcgataa

tgagcgaggg

actccgctat
gacgcgccct
tccgggagct
cggtaaagct

tccagctcgt

ttaagggcgg

atgggggtaa

gaacatgccc
gaccagagaa
ccacagggta
gacttccgceg
caggtcgcag
ttctgctaac
atcatgcgca
gagatggcgg
cgcaagaatt
cttccattca
caaggtatag
cataaatcgc
gcgatccttg
acgcgggcat
ctcgcgtcgc
tggcctgett

cgtgcaagat
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cgctacgtga
gacgggcttg
gcatgtgtca
catcagcgtg
tgagtttctc
ttttttcctg
tgataccgat
ggttactgga
aaatcactca
gccagcagca
tttccagact
acgttttgca
cagtaaggca
cccgtggcca
acgcgatgga
gattggctcc
ggtcgaggtg
ggecggcegect
cgtgacgatc
aagctgtccc
cccgatgceccg
gaacgccagc
ctcgccgaaa

tccgaatacc

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



gcaagcgaca
cagagcgctg
gcgacgatag
ggcatcggtc
tcactgcccg
cgegeggesa
gacgggcaac
cacgctggtt
acatgagctg
cccggactcg
cgcagtggga
actccagtcg
ccagccagcc
ttgctggtga
gaaaataata
agtgcaggca
cccactgacg
tcgttctacc
cgcgacaatt
cgactgtttg
cgccgcttcec
ggaaacggtc
cacattcacc

tttgcgccat

ggccgatcat
ccggcacctg
tcatgccccg
gagatcccgg
ctttccagtc
gaggeggttt
agctgattgc
tgccccagca
tcttcggtat
gtaatggcgc
acgatgccct
ccttcccgtt
agacgcagac
cccaatgcga
ctgttgatgg
gcttccacag
cgttgcgcega
atcgacacca
tgcgacggceg
cccgeccagtt
actttttccc
tgataagaga
accctgaatt

tcgatggtgt

cgtcgcgctc
tcctacgagt
cgcccaccgg

tgcctaatga

gggaaacctg

gcgtattggg

ccttcaccgc
ggcgaaaatc
cgtcgtatcc
gcattgcgcc
cattcagcat
ccgctatcgg
gcgecgagac
ccagatgctc
gtgtctggtc
caatggcatc
gaagattgtg
ccacgctggc
cgtgcagggc
gttgtgccac
gcgttttcgc
caccggcata
gactctcttc

ccgggatctc

eolf-seql

cagcgaaagc
tgcatgataa
aaggagctga
gtgagctaac
tcgtgccagc
cgccagggtg
ctggccctga
ctgtttgatg
cactaccgag
cagcgccatc
ttgcatggtt
ctgaatttga
agaacttaat
cacgcccagt
agagacatca
ctggtcatcc
caccgccgct
acccagttga
cagactggag
gcggttggga
agaaacgtgg
ctctgcgaca
cgggcgctat

gacgctctcc

ggtcctcgcec
agaagacagt
ctgggttgaa
ttacattaat
tgcattaatg
gtttttcttt
gagagttgca
gtggttaacg
atatccgcac
tgatcgttgg
tgttgaaaac
ttgcgagtga
gggcccgcta
cgcgtaccgt
agaaataacg
agcggatagt
ttacaggctt
tcggcgcgag
gtggcaacgc
atgtaattca
ctggecctggt
tcgtataacg
catgccatac

cttatgcgac
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gaaaatgacc
cataagtgcg
ggctctcaag
tgcgttgcgc
aatcggccaa
tcaccagtga
gcaagcggtc
gcgggatata
caacgcgcag
caaccagcat
cggacatggc
gatatttatg
acagcgcgat
cttcatggga
ccggaacatt
taatgatcag
cgacgccgct
atttaatcgc
caatcagcaa
gctccgccat
tcaccacgcg
ttactggttt
cgcgaaaggt

tcctgcatta

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240



ggaagcagcc
gcaaggagat
aacaagcgct

tataggcgcc

agaggatcga

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

105
DNA
<220>
<223>

<400> 105
gatctcgatc

tcccctctag
catgaacact
cctctgggca
cctgtgaaag
ggcaaccaga
tccaaataca
ggttcaaccg
agtaattcta
ctggaagtta
caagaggcca
tataaagcag
aaaggtccgt

tatgatgagg

6502

cagtagtagg
ggcgcccaac
catgagcccg

agcaaccgca

Artificial

ccgcgaaatt
aaataatttt
ctgcccaatg
ttaacggtgg
ccattagctc
tcggtctgat
acgttaaagt
gttattcaac
ccgctcaaga
gcaaagcagc
aacaaattgt
aacatgccag

ggaccggtca

tgcagaaatt

ttgaggccgt
agtcccccgg
aagtggcgag

cctgtggcgc

Vector construct

aatacgactc
gtttaaactt
gctgaacaac
catgcactac
aggcaaaatc
cgagaacgat
tggtgactac
agcccctcat
tccgatgcca
aaccattaaa
gaaagcgacc
ctttaccgtg
tccgcaggca

tgatggccat

eolf-seql

tgagcaccgc
ccacggggcc
cccgatcttc

cggtgatgcc

actatagggg
taagaaggag
tacaaaaaag
ggcgttgact
gtggaagcceg
ggtgtgcacc
gtgaaagcag
ctgcacttcc
ttcctgaaat
cagtccgatg
gattggaaac
accgcaccgg
ggcgtgcetgc

gtttgggtta

cgccgcaagg
tgccaccata

cccatcggtg

ggccacgatg

aattgtgagc
atatacatat
gctacggtta
tttttatgaa
gttggtcaaa
gccaatggta
gccagattat
aacgcatggt
ctgccggtta
ttaaacaaga
agaacaaaga
aaggcattat

agaaaggtca

gctgggaaac
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aatggtgcat
cccacgccga
atgtcggcga

cgtccggcegt

ggataacaat
ggcagccaca
tggcccttac
catcggcacc
ctatggcggt
catgcacctg
cggctggtca
gaatagtttt
tggtggcaaa
agtgaaaaaa
tggcatttgg
tacccgttat
gaccatcaaa

ctttgaaggt

6300

6360

6420

6480

6490

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gaaaccgttt
tggggtgaaa
taaggatccg
gcaataacta
aggaggaact
atgcctacag
atacacggtg
cttatcgatg
atacgcctat
acttttcggg
atgtatccgc
agtatgagta
cctgtttttg
gcacgagtgg
cccgaagaac
tcccgtgttg
ttggttgagt
ttatgcagtg
atcggaggac
cttgatcgtt
atgcctgcag
gcttcccggc
cgctcggcecc

tctcgcggta

atatgccggt
tcaaagagct
gctgctaaca
gcataacccc
atatccggat
catccagggt
cctgactgcg
ataagctgtc
ttttataggt
gaaatgtgcg
tcatgagaca
ttcaacattt
ctcacccaga
gttacatcga
gttttccaat
acgccgggea
actcaccagt
ctgccataac
cgaaggagct
gggaaccgga
caatggcaac
aacaattaat
ttccggectgg

tcattgcagc

tcgtacctgg
cggtcgtaaa
aagcccgaaa
ttggggcctc
atcccgcaag
gacggtgeceg
ttagcaattt
aaacatgaga
taatgtcatg
cggaacccct
ataaccctga
ccgtgtcgcec
aacgctggtg
actggatctc
gatgagcact
agagcaactc
cacagaaaag
catgagtgat
aaccgctttt
gctgaatgaa
aacgttgcgc
agactggatg
ctggtttatt

actggggcca

eolf-seql

gatgcaaaaa
aaacgtcgtc
ggaagctgag
taaacgggtc
aggcccggea
aggatgacga
aactgtgata
attaattctt
ataataatgg
atttgtttat
taaatgcttc
cttattccct
aaagtaaaag
aacagcggta
tttaaagttc
ggtcgccgcea
catcttacgg
aacactgcgg
ttgcacaaca
gccataccaa
aaactattaa
gaggcggata
gctgataaat

gatggtaagc

ccggtaaagt
agcgtcgtcg
ttggctgctg
ttgaggggtt
gtaccggcat
tgagcgcatt
aactaccgca
gaagacgaaa
tttcttagac
ttttctaaat
aataatattg
tttttgecggce
atgctgaaga
agatccttga
tgctatgtgg
tacactattc
atggcatgac

ccaacttact

tgggggatca
acgacgagcg
ctggcgaact
aagttgcagg
ctggagccgg

cctcccgtat
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gggtaaactg
tccgectcag
ccaccgctga
ttttgctgaa
aaccaagcct
gttagatttc

ttaaagctag

gggectegtyg
gtcaggtggc
acattcaaat
aaaaaggaag
attttgcctt
tcagttgggt
gagttttcgc
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg
tgtaactcgc
tgacaccacg
acttactcta
accacttctg
tgagcgtggg

cgtagttatc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



tacacgacgg
gcctcactga
gatttaaaac
atgaccaaaa
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcccg
gagcgcacga
cgccacctct
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
ggtgcactct
atcgctacgt
ctgacgggct
ctgcatgtgt
ctcatcagcg

gttgagtttc

ggagtcaggc
ttaagcattg
ttcattttta
tcccttaacg
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgccag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgagcg
gcaacgeggc
ctgcgttatc
ctcgccgcag
tgatgcggta
cagtacaatc
gactgggtca
tgtctgctcc
cagaggtttt
tggtcgtgaa

tccagaagcg

aactatggat
gtaactgtca
atttaaaagg
tgagttttcg
tccttttttt
ggtttgtttg
agcgcagata
ctctgtagca
tggcgataag
gcggtegggce
cgaactgaga
ggcggacagg

agggggaaac

tcgatttttg
ctttttacgg
ccctgattct
ccgaacgacc
ttttctectt
tgctctgatg
tggctgcgcec
cggcatccgc
caccgtcatc
gcgattcaca

ttaatgtctg

eolf-seql

gaacgaaata
gaccaagttt
atctaggtga
ttccactgag
ctgcgcgtaa
ccggatcaag
Ccaaatactg
ccgcctacat
tcgtgtctta
tgaacgggsgs
tacctacagc
tatccggtaa
gcctggtatc
tgatgctcgt
ttcctggect
gtggataacc
gagcgceageg
acgcatctgt
ccgcatagtt
ccgacacccg
ttacagacaa
accgaaacgc
gatgtctgcc

gcttctgata

gacagatcgc
actcatatat
agatcctttt
cgtcagaccc
tctgctgett
agctaccaac
tccttctagt
acctcgctct
ccgggttgga
gttcgtgcac
gtgagctatg
gcggeagggt
tttatagtcc
caggeseecs
tttgctggcc
gtattaccgc
agtcagtgag
gcggtatttc
aagccagtat
ccaacacccg
gctgtgaccg
gcgaggeagce
tgttcatccg

aagcgggcca
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tgagataggt
actttagatt
tgataatctc
cgtagaaaag
gcaaacaaaa
tctttttccg
gtagccgtag
gctaatcctg
ctcaagacga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
acaccgcaat
acactccgct
ctgacgcgcc
tctccgggag
tgcggtaaag
cgtccagctc

tgttaagggc

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



ggttttttcc
aatgataccg
ccggttactg
aaaaatcact
tagccagcag
cgtttccaga
agacgttttg
accagtaagg
cacccgtggc
ggacgcgatg
ttgattggct
caggtcgagg
agggceggcsc
gccgtgacga
tgaagctgtc
atcccgatgc
gcgaacgcca
ttctcgccga
attccgaata
ccgaaaatga
gtcataagtg
aaggctctca
attgcgttgc

tgaatcggcc

tgtttggtca
atgaaacgag
gaacgttgtg
cagggtcaat
catcctgcga
ctttacgaaa
cagcagcagt
caaccccgcec
caggacccaa
gatatgttct
ccaattcttg
tggcccggcet
ctacaatcca
tcagcggtcc
cctgatggtc
cgccggaagc
gcaagacgta
aacgtttggt
ccgcaagcga
cccagagcgc
cggcgacgat
agggcatcgg

gctcactgcc

aacgcgegee

ctgatgcctc
agaggatgct
agggtaaaca
gccagcgctt
tgcagatccg
cacggaaacc
cgcttcacgt
agcctagccg
cgctgcccga
gccaagggtt
gagtggtgaa
ccatgcaccg
tgccaacccg
aatgatcgaa
gtcatctacc
gagaagaatc
gcccagegeg
ggcgggacca
caggccgatc
tgccggcacc
agtcatgccc
tcgagatccc

cgctttccag

gagaggcggt

eolf-seql

cgtgtaaggg
cacgatacgg
actggcggta
cgttaataca
gaacataatg
gaagaccatt
tcgctcgegt
ggtcctcaac
gatgcgccgc
ggtttgcgca
tccgttagceg
cgacgcaacg
ttccatgtgc
gttaggctgg
tgcctggaca
ataatgggga
tcggccgcca
gtgacgaagg
atcgtcgcgc
tgtcctacga
cgcgecccacc
ggtgcctaat
tcgggaaacc

ttgcgtattg

ggatttctgt
gttactgatg
tggatgcggc
gatgtaggtg
gtgcagggcg
catgttgttg
atcggtgatt
gacaggagca
gtgcggcetgc
ttcacagttc
aggtgccgcc
cgggegageca
tcgccgaggc
taagagccgc
gcatggcctg
aggccatcca
tgccggecgat
cttgagcgag
tccagcgaaa
gttgcatgat
ggaaggagct
gagtgagcta
tgtcgtgcca

ggcgecaggs
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tcatgggggt

atgaacatgc
gggaccagag
ttccacaggg
ctgacttccg
ctcaggtcgc
cattctgcta
cgatcatgcg
tggagatggc
tccgcaagaa
ggcttccatt
gacaaggtat
ggcataaatc
gagcgatcct
caacgcggsgc
gcctcecgegtc
aatggcctgc
ggcgtgcaag
gcggtcctceg
aaagaagaca
gactgggttg
acttacatta
gctgcattaa

tggtttttct

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160



tttcaccagt
cagcaagcgg
cggcgggata
accaacgcgc
ggcaaccagc
accggacatg
gagatattta
taacagcgcg
gtcttcatgg
cgccggaaca
gttaatgatc
ttcgacgccg
agatttaatc
gccaatcagc
cagctccgcc
gttcaccacg
cgttactggt
accgcgaaag
actcctgcat
ggaatggtgc
tacccacgcc
tgatgtcggc

tgcgtccggce

<210> 106

gagacgggca
tccacgctgg
taacatgagc
agcccggact
atcgcagtgg
gcactccagt
tgccagccag
atttgctggt
gagaaaataa
ttagtgcagg
agcccactga
cttcgttcta
gccgegacaa
aacgactgtt
atcgccgctt
cgggaaacgg
ttcacattca
gttttgcgcc
taggaagcag
atgcaaggag
gaaacaagcg
gatataggcg

gtagaggatc

acagctgatt
tttgccccag
tgtcttcggt
cggtaatggc
gaacgatgcc
cgccttcccg
ccagacgcag
gacccaatgc
tactgttgat
cagcttccac
cgcgttgcegc
ccatcgacac
tttgcgacgg
tgcccgccag
ccactttttc
tctgataaga
ccaccctgaa
attcgatggt
cccagtagta
atggcgccca
ctcatgagcc

ccagcaaccg

ga

eolf-seql

gcccttcacc
caggcgaaaa
atcgtcgtat
gcgecattgeg
ctcattcagc
ttccgctatc
acgcgccgag
gaccagatgc
gggtgtctgg
agcaatggca
gagaagattg
caccacgctg
cgcgtgeagg
ttgttgtgcc
ccgegttttc
gacaccggca
ttgactctct
gtccgggatc
ggttgaggcc
acagtccccc
cgaagtggcg

cacctgtggc

gcctggecect
tcctgtttga
cccactaccg
cccagcgceca
atttgcatgg
ggctgaattt
acagaactta
tccacgccca
tcagagacat
tcctggtcat
tgcaccgccg
gcacccagtt
gccagactgg
acgcggttgg
gcagaaacgt
tactctgcga
tccgggegcet
tcgacgctct
gttgagcacc
ggccacgges

agcccgatct

gccggtgatg

Page 140

gagagagttg
tggtggttaa
agatatccgc
tctgatcgtt
tttgttgaaa
gattgcgagt
atgggcccgc
gtcgcgtacc
caagaaataa
ccagcggata
ctttacaggc
gatcggegeg
aggtggcaac
gaatgtaatt
ggctggectg
catcgtataa
atcatgccat
cccttatgeg
gccgecgeaa
cctgccacca
tccccatcegg

ccggccacga

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6502



<211>
<212>
<213>

6130
DNA
Arti

<220>
<223>

<400> 106
gatctcgatc

tcccctctag
catgaacact
cctctgggca
cctgtgaaag
ggcaaccaga
tccaaataca
ggttcaaccg
agtaattcta
cgccagatca
tgctaacaaa
ataacccctt
atccggatat
tccagggtga
tgactgcgtt
aagctgtcaa
ttataggtta
aatgtgcgcg
atgagacaat

caacatttcc

ficial

ccgcgaaatt
aaataatttt
ctgcccaatg
ttaacggtgg
ccattagctc
tcggtctgat
acgttaaagt
gttattcaac
ccgctcaaga
aaatttggtt
gcccgaaagg
ggggcctcta
cccgcaagag
cggtgccgag
agcaatttaa
acatgagaat
atgtcatgat
gaacccctat
aaccctgata

gtgtcgccct

Vector construct

aatacgactc
gtttaaactt
gctgaacaac
catgcactac
aggcaaaatc
cgagaacgat
tggtgactac
agcccctcat
tccgatgcca
tcagaatcgt
aagctgagtt
aacgggtctt
gcccggceagt
gatgacgatg
ctgtgataaa
taattcttga
aataatggtt
ttgtttattt
aatgcttcaa

tattcccttt

eolf-seql

actatagggg
taagaaggag
tacaaaaaag
ggcgttgact
gtggaagcceg
ggtgtgcacc
gtgaaagcag
ctgcacttcc
ttcctgaaat
cgcatgaaat
ggctgectgcc
gaggggtttt
accggcataa
agcgcattgt
ctaccgcatt
agacgaaagg
tcttagacgt
ttctaaatac
taatattgaa

tttgcggcat

aattgtgagc
atatacatat
gctacggtta
tttttatgaa
gttggtcaaa
gccaatggta
gccagattat
aacgcatggt
ctgccggtta
ggaaaaaata
accgctgagc
ttgctgaaag
ccaagcctat
tagatttcat
aaagctagct
gcctcgtgat
caggtggcac
attcaaatat
aaaggaagag

tttgccttcc

Page 141

ggataacaat
ggcagccaca
tggcccttac
catcggcacc
ctatggcggt
catgcacctg
cggctggtca
gaatagtttt
tggtgagctc
aggatccggc
aataactagc
gaggaactat
gcctacagca
acacggtgcc
tatcgatgat
acgcctattt
ttttcgggga
gtatccgctc
tatgagtatt

tgtttttgct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



cacccagaaa
tacatcgaac
tttccaatga
gcegggeaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
caattaatag
ccggetggcet
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg
tcttgagatc
ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg

gggagaaagg

cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
ccgetttttt
tgaatgaagc
cgttgcgcaa
actggatgga
ggtttattgc
tggggccaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcgtt
ctttttttct
tttgtttgcc
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggctg

aactgagata

cggacaggta

agtaaaagat
cagcggtaag
taaagttctg
tcgccgcata
tcttacggat
cactgcggcc
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg
gcgcgtaatc
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacc
aacgggggst
cctacagcgt

tccggtaagc

eolf-seql

gctgaagatc
atccttgaga
ctatgtggcg
cactattctc
ggcatgacag

aacttacttc

ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggtg
tcccgtatceg
cagatcgctg
tcatatatac
atcctttttg
tcagaccccg
tgctgcttgce
ctaccaactc
cttctagtgt
ctcgctctgc
gggttggact
tcgtgcacac
gagctatgag

ggcagggtcg

agttgggtgc
gttttcgccc
cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgcct
acaccacgat
ttactctagc
cacttctgcg
agcgtgggtc
tagttatcta
agataggtgc
tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagctt

aaagcgccac

gaacaggaga
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acgagtgggt
cgaagaacgt
ccgtgttgac
ggttgagtac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgcagca
ttcccggcaa
ctcggccectt
tcgcggtatc
cacgacgggs
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagcgaacg

gcttcccgaa

gcgeacgags

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



gagcttccag
cttgagcgtc
aacgcggcct
gcgttatccc
cgccgeagcec
atgcggtatt
gtacaatctg
ctgggtcatg
tctgctcccg
gaggttttca
gtcgtgaagc
cagaagcgtt
tttggtcact
gaaacgagag
acgttgtgag
gggtcaatgc
tcctgcgatg
ttacgaaaca
gcagcagtcg
accccgccag
ggacccaacg
tatgttctgc
aattcttgga

gcccggcetcc

ggggaaacgc

gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
ttctccttac
ctctgatgcc
gctgcgeccc
gcatccgctt
ccgtcatcac
gattcacaga
aatgtctggc
gatgcctccg
aggatgctca
ggtaaacaac
cagcgcttcg
cagatccgga
cggaaaccga
cttcacgttc
cctagccggg
ctgcccgaga
caagggttgg
gtggtgaatc

atgcaccgcg

ctggtatctt
atgctcgtca
cctggecttt
ggataaccgt
gcgcagegag
gcatctgtgc
gcatagttaa
gacacccgcc
acagacaagc
cgaaacgcgc
tgtctgectg
ttctgataaa
tgtaagggss
cgatacgggt
tggcggtatg
ttaatacaga
acataatggt
agaccattca
gctcgecgtat
tcctcaacga
tgcgeccgegt
tttgcgcatt
cgttagcgag

acgcaacgcg

eolf-seql

tatagtcctg
ggeggecesa
tgctggectt
attaccgcct
tcagtgagcg
ggtatttcac
gccagtatac
aacacccgct
tgtgaccgtc
gaggcagctg
ttcatccgceg
gcgggccatg
atttctgttc
tactgatgat
gatgcggegg
tgtaggtgtt
gcagggegcet
tgttgttgct
cggtgattca
caggagcacg
gcggetgetg
cacagttctc
gtgccgecegg

gggaggcaga

tcgggtttcg
gcctatggaa
ttgctcacat
ttgagtgagc
aggaagcgga
accgcaatgg
actccgctat
gacgcgccct
tccgggagct
cggtaaagct

tccagctcgt

ttaagggcgg

atgggggtaa

gaacatgccc
gaccagagaa
ccacagggta
gacttccgceg
caggtcgcag
ttctgctaac
atcatgcgca
gagatggcgg
cgcaagaatt
cttccattca

caaggtatag
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ccacctctga
aaacgccagc
gttctttcct
tgataccgct
agagcgcctg
tgcactctca
cgctacgtga
gacgggcttg
gcatgtgtca
catcagcgtg
tgagtttctc
ttttttcctg
tgataccgat
ggttactgga
aaatcactca
gccagcagca
tttccagact
acgttttgca
cagtaaggca
cccgtggcca
acgcgatgga
gattggctcc
ggtcgaggtg

ggcggegect

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



acaatccatg
agcggtccaa
tgatggtcgt
ccggaagcga
aagacgtagc
cgtttggtgg
gcaagcgaca
cagagcgctg
gcgacgatag
ggcatcggtc
tcactgcccg
cgegeggesa
gacgggcaac
cacgctggtt
acatgagctg
cccggactcg
cgcagtggga
actccagtcg
ccagccagcc
ttgctggtga
gaaaataata
agtgcaggca
cccactgacg

tcgttctacc

ccaacccgtt
tgatcgaagt
catctacctg
gaagaatcat
ccagcgcecgtc
cgggaccagt
ggccgatcat
ccggcacctg
tcatgccccg
gagatcccgg
ctttccagtc
gaggeggttt
agctgattgc
tgccccagca
tcttcggtat
gtaatggcgc
acgatgccct
ccttcccgtt
agacgcagac
cccaatgcga
ctgttgatgg
gcttccacag
cgttgcgcega

atcgacacca

ccatgtgctc
taggctggta

cctggacagc

aatggggaag
ggccgccatg
gacgaaggct
cgtcgcgctc
tcctacgagt
cgcccaccgg

tgcctaatga

gggaaacctg

gcgtattggg

ccttcaccgc
ggcgaaaatc
cgtcgtatcc
gcattgcgcc
cattcagcat
ccgctatcgg
gcgecgagac
ccagatgctc
gtgtctggtc
caatggcatc
gaagattgtg

ccacgctggc

eolf-seql

gccgaggees
agagccgcga
atggcctgca
gccatccagc
ccggcgataa
tgagcgaggg
cagcgaaagc
tgcatgataa
aaggagctga
gtgagctaac
tcgtgccagc
cgccagggtg
ctggccctga
ctgtttgatg
cactaccgag
cagcgccatc
ttgcatggtt
ctgaatttga
agaacttaat
cacgcccagt
agagacatca
ctggtcatcc
caccgccgct

acccagttga

cataaatcgc
gcgatccttg
acgcgggcat
ctcgcgtcgc
tggcctgett
cgtgcaagat
ggtcctcgcec
agaagacagt
ctgggttgaa
ttacattaat
tgcattaatg
gtttttcttt
gagagttgca
gtggttaacg
atatccgcac
tgatcgttgg
tgttgaaaac
ttgcgagtga
gggcccgcta
cgcgtaccgt
agaaataacg
agcggatagt
ttacaggctt

tcggcgcgag
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cgtgacgatc
aagctgtccc
cccgatgcecg
gaacgccagc
ctcgccgaaa
tccgaatacc
gaaaatgacc
cataagtgcg
ggctctcaag
tgcgttgcgc
aatcggccaa
tcaccagtga
gcaagcggtc
gcgggatata
caacgcgcag
caaccagcat
cggacatggc
gatatttatg
acagcgcgat
cttcatggga
ccggaacatt
taatgatcag
cgacgccgct

atttaatcgc

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



cgcgacaatt
cgactgtttg
cgccgcttcec
ggaaacggtc
cacattcacc
tttgcgccat
ggaagcagcc
gcaaggagat
aacaagcgct

tataggcgcc

agaggatcga

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

107
DNA
<220>
<223>

<400> 107
gatctcgatc

tcccctctag
catgaacact
cctctgggca
cctgtgaaag
ggcaaccaga
tccaaataca

ggttcaaccg

6114

tgcgacggceg
cccgeccagtt
actttttccc
tgataagaga
accctgaatt
tcgatggtgt
cagtagtagg
ggcgcccaac
catgagcccg

agcaaccgca

Artificial

ccgcgaaatt
aaataatttt
ctgcccaatg
ttaacggtgg
ccattagctc
tcggtctgat
acgttaaagt

gttattcaac

cgtgcagggc
gttgtgccac
gcgttttcgc
caccggcata
gactctcttc
ccgggatctc
ttgaggccgt
agtcccccgg
aagtggcgag

cctgtggcegc

Vector construct

aatacgactc
gtttaaactt
gctgaacaac
catgcactac
aggcaaaatc
cgagaacgat
tggtgactac

agcccctcat

eolf-seql

cagactggag
gcggttggga
agaaacgtgg
ctctgcgaca
cgggcgctat
gacgctctcc
tgagcaccgc
ccacggggcc
cccgatcttc

cggtgatgcc

actatagggg
taagaaggag
tacaaaaaag
ggcgttgact
gtggaagcceg
ggtgtgcacc
gtgaaagcag

ctgcacttcc

gtggcaacgc
atgtaattca
ctggecctggt
tcgtataacg
catgccatac
cttatgcgac
cgccgcaagg
tgccaccata

cccatcggtg

ggccacgatg

aattgtgagc
atatacatat
gctacggtta
tttttatgaa
gttggtcaaa
gccaatggta
gccagattat

aacgcatggt
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caatcagcaa
gctccgccat
tcaccacgcg
ttactggttt
cgcgaaaggt
tcctgcatta
aatggtgcat
cccacgecga
atgtcggcga

cgtccggcegt

ggataacaat
ggcagccaca
tggcccttac
catcggcacc
ctatggcggt
catgcacctg
cggctggtca

gaatagtttt

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6130

60

120

180

240

300

360

420

480



agtaattcta
agctccgtcg
aaggaagctg
tctaaacggg
agaggcccgg
cgaggatgac
ttaactgtga
gaattaattc
tgataataat
ctatttgttt
gataaatgct
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgeceg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa

cagatggtaa

ccgctcaaga
tcgtcgecgt
agttggctgc
tcttgagggs
cagtaccggc
gatgagcgca
taaactaccg
ttgaagacga
ggtttcttag
atttttctaa
tcaataatat
cttttttgeg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc

gccctcecegt

tccgatgcca
cggecgtcegtc
tgccaccgct
ttttttgctg
ataaccaagc
ttgttagatt
cattaaagct
aagggcctcg
acgtcaggtg
atacattcaa
tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgceggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcgtg

atcgtagtta

eolf-seql

ttcctgaaat
gttaaggatc
gagcaataac
aaaggaggaa
ctatgcctac
tcatacacgg
agcttatcga
tgatacgcct
gcacttttcg
atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtgt
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgc
tagcttcccg
tgcgctcggce
ggtctcgegg

tctacacgac

ctgccggtta
cggctgctaa
tagcataacc
ctatatccgg
agcatccagg
tgcctgactg
tgataagctg
atttttatag
gggaaatgtg
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaatta
ccttccggcet

tatcattgca

ggggagtcag

Page 146

tggtgagctg
caaagcccga
ccttggggcc
atatcccgca
gtgacggtgc
cgttagcaat
tcaaacatga
gttaatgtca
cgcggaaccc
caataaccct
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta

gcactggggc

gcaactatgg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



atgaacgaaa
cagaccaagt
ggatctaggt
cgttccactg
ttctgcgegt
tgccggatca
taccaaatac
caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctc
ggttcctggc
ctgtggataa
ccgagcgcag
ttacgcatct
tgccgcatag
ccccgacacc
gcttacagac
tcaccgaaac
cagatgtctg

tggcttctga

tagacagatc
ttactcatat
gaagatcctt
agcgtcagac
aatctgctgc
agagctacca
tgtccttcta
atacctcgct
taccgggttg
gggttcgtgc
gcgtgagcta
aagcggceagg
tctttatagt
gtcagggess
cttttgctgg
ccgtattacc
cgagtcagtg
gtgcggtatt
ttaagccagt
cgccaacacc
aagctgtgac
gcgegaggea
cctgttcatc

taaagcgggc

gctgagatag
atactttaga
tttgataatc
cccgtagaaa
ttgcaaacaa
actctttttc
gtgtagccgt
ctgctaatcc
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtcgggt
cggagcctat
ccttttgctc
gcctttgagt
agcgaggaag
tcacaccgca
atacactccg
cgctgacgcg
cgtctccggg
gctgcggtaa
cgcgtccagc

catgttaagg

eolf-seql

gtgcctcact
ttgatttaaa
tcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggageg
ccacgcttcc
gagagcgcac
ttcgccacct
ggaaaaacgc
acatgttctt
gagctgatac
cggaagagcg
atggtgcact
ctatcgctac
ccctgacggg
agctgcatgt
agctcatcag
tcgttgagtt

gecggtttttt

gattaagcat
acttcatttt
aatcccttaa
atcttcttga
gctaccagcg
tggcttcagc
ccacttcaag
ggctgctgcec
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag
cagcaacgcg
tcctgcgtta
cgctcgecgc
cctgatgcgg
ctcagtacaa
gtgactgggt
cttgtctgct
gtcagaggtt
cgtggtcgtg
tctccagaag

cctgtttggt
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tggtaactgt
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cagcggtcgg
accgaactga
aaggcggaca

ccagggggaa

cgtcgatttt
gcctttttac
tcccctgatt
agccgaacga
tattttctcc
tctgctctga
catggctgcg
cccggcatcc
ttcaccgtca
aagcgattca
cgttaatgtc

cactgatgcc

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



tccgtgtaag
ctcacgatac
caactggcgg
ttcgttaata
cggaacataa
ccgaagacca
gttcgctcgc
cgggtcctca
gagatgcgcc
ttggtttgceg
aatccgttag
cgcgacgcaa
cgttccatgt
aagttaggct
cctgecctgga
tcataatggg
cgtcggecegc
cagtgacgaa
tcatcgtcgc
cctgtcctac
cccgegecca
ccggtgecta

agtcgggaaa

gtttgcgtat

ggggatttct
gggttactga
tatggatgcg
cagatgtagg
tggtgcaggg
ttcatgttgt
gtatcggtga
acgacaggag
gcgtgeggcet
cattcacagt
cgaggtgccg
cgcgesggags
gctcgecgag
ggtaagagcc
cagcatggcc
gaaggccatc
catgccggceg
ggcttgageg
gctccagcga
gagttgcatg
ccggaaggag
atgagtgagc
cctgtcgtgc

tgggcgccag

gttcatgggg

tgatgaacat
gegggaccag
tgttccacag
cgctgacttc
tgctcaggtc
ttcattctgc
cacgatcatg
gctggagatg
tctccgcaag
ccggcttcca
cagacaaggt
gcggcataaa
gcgagcgatc
tgcaacgcgg
cagcctcgcg
ataatggcct
agggcgtgca
aagcggtcct
ataaagaaga
ctgactgggt
taacttacat
cagctgcatt

ggtggttttt

eolf-seql

gtaatgatac
gcccggttac
agaaaaatca
ggtagccagc
cgcgtttcca
gcagacgttt
taaccagtaa
cgcacccgtg
gcggacgega
aattgattgg
ttcaggtcga
atagggcggc
tcgeccgtgac
cttgaagctg
gcatcccgat
tcgcgaacgc
gcttctcgec
agattccgaa
cgccgaaaat
cagtcataag
tgaaggctct
taattgcgtt
aatgaatcgg

cttttcacca

cgatgaaacg
tggaacgttg
ctcagggtca
agcatcctgc
gactttacga
tgcagcagca
ggcaaccccg
gccaggaccc
tggatatgtt
ctccaattct
ggtggcecegg
gcctacaatc
gatcagcggt
tccctgatgg
gccgecggaa
cagcaagacg
gaaacgtttg
taccgcaagc
gacccagagc
tgcggcgacg
caagggcatc
gcgctcactg
ccaacgcgceg

gtgagacggg
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agagaggatg
tgagggtaaa
atgccagcgc
gatgcagatc
aacacggaaa
gtcgcttcac
ccagcctagc

aacgctgccc

ctgccaaggg
tggagtggtg
ctccatgcac
catgccaacc
ccaatgatcg
tcgtcatcta
gcgagaagaa
tagcccagcg
gtggcgggac
gacaggccga
gctgccggca
atagtcatgc
ggtcgagatc
cccgctttcc
gggagagecsg

caacagctga

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



ttgcccttca
agcaggcgaa
gtatcgtcgt
gcgecgeattg
ccctcattca
cgttccgcta
agacgcgccg
gcgaccagat
atgggtgtct
acagcaatgg
gcgagaagat
accaccacgc
ggcgegtgcea
agttgttgtg
tcccgegttt
gagacaccgg
aattgactct
gtgtccggga
taggttgagg
caacagtccc
cccgaagtgg
cgcacctgtg
<210>

<211>
<212>

108
6126
DNA

ccgecctggcec
aatcctgttt
atcccactac
cgcccagegc
gcatttgcat
tcggctgaat
agacagaact
gctccacgcc
ggtcagagac
catcctggtc
tgtgcaccgc
tggcacccag
gggccagact
ccacgcggtt
tcgcagaaac
catactctgc
cttccgggeg
tctcgacgct
ccgttgagca
ccggecacgg
cgagcccgat

gcgecggtga

ctgagagagt
gatggtggtt
cgagatatcc
catctgatcg
ggtttgttga
ttgattgcga
taatgggccc
cagtcgcgta
atcaagaaat
atccagcgga
cgctttacag
ttgatcggcg
ggaggtggca
gggaatgtaa
gtggctggcec
gacatcgtat
ctatcatgcc
ctcccttatg
ccgeegecge
ggcctgccac
cttccccatc

tgccggccac

eolf-seql

tgcagcaagc
aacggeggsga
gcaccaacgc
ttggcaacca
aaaccggaca
gtgagatatt
gctaacagcg
ccgtcttcat
aacgccggaa
tagttaatga
gcttcgacgc
cgagatttaa
acgccaatca
ttcagctccg
tggttcacca
aacgttactg
ataccgcgaa
cgactcctgc
aaggaatggt
catacccacg
ggtgatgtcg

gatgcgtccg

ggtccacgct
tataacatga
gcagcccgga
gcatcgcagt
tggcactcca
tatgccagcc
cgatttgctg
gggagaaaat
cattagtgca
tcagcccact
cgcttcgttc
tcgccgcegac
gcaacgactg
ccatcgccgc
cgcgggaaac
gtttcacatt
aggttttgcg
attaggaagc
gcatgcaagg
ccgaaacaag

gcgatatagg

gcgtagagga
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ggtttgcccc
gctgtcttcg
ctcggtaatg
gggaacgatg
gtcgccttcc
agccagacgc
gtgacccaat
aatactgttg
ggcagcttcc
gacgcgttgc
taccatcgac
aatttgcgac
tttgcccgcec
ttccactttt
ggtctgataa
caccaccctg
ccattcgatg
agcccagtag
agatggcgcc
cgctcatgag
cgccagcaac

tcga

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6114



<213>

<220>
<223>

<400> 108
gatctcgatc

tcccctctag
catgaacact
cctctgggca
cctgtgaaag
ggcaaccaga
tccaaataca
ggttcaaccg
agtaattcta
agctcggtcg
aacaaagccc
ccccttgggg
ggatatcccg
gggtgacggt
tgcgttagca
tgtcaaacat
aggttaatgt
tgcgcggaac
gacaataacc
atttccgtgt

cagaaacgct

Artificial

ccgcgaaatt
aaataatttt
ctgcccaatg
ttaacggtgg
ccattagctc
tcggtctgat
acgttaaagt
gttattcaac
ccgctcaaga
taaaaaacgt
gaaaggaagc
cctctaaacg
caagaggccc
gccgaggatg
atttaactgt
gagaattaat
catgataata
ccctatttgt
ctgataaatg
cgcccttatt

ggtgaaagta

Vector construct

aatacgactc
gtttaaactt
gctgaacaac
catgcactac
aggcaaaatc
cgagaacgat
tggtgactac
agcccctcat
tccgatgcca
cgtcagcgtc
tgagttggct
ggtcttgagg
ggcagtaccg
acgatgagcg
gataaactac
tcttgaagac
atggtttctt
ttatttttct
cttcaataat
cccttttttg

aaagatgctg

eolf-seql

actatagggg
taagaaggag
tacaaaaaag
ggcgttgact
gtggaagcceg
ggtgtgcacc
gtgaaagcag
ctgcacttcc
ttcctgaaat
gtcgtccgcc
gctgccaccg
ggttttttgc
gcataaccaa
cattgttaga

cgcattaaag

gaaagggcct
agacgtcagg
aaatacattc
attgaaaaag
cggcattttg

aagatcagtt

aattgtgagc
atatacatat
gctacggtta
tttttatgaa
gttggtcaaa
gccaatggta
gccagattat
aacgcatggt
ctgccggtta
tcagtaagga
ctgagcaata
tgaaaggagg
gcctatgect
tttcatacac
ctagcttatc
cgtgatacgc
tggcactttt
aaatatgtat
gaagagtatg
ccttecctgtt

gggtgcacga

Page 150

ggataacaat
ggcagccaca
tggcccttac
catcggcacc
ctatggcggt
catgcacctg
cggctggtca
gaatagtttt
tggtgagctg
tccggctget
actagcataa
aactatatcc
acagcatcca
ggtgcctgac
gatgataagc
ctatttttat
cggggaaatg
ccgctcatga
agtattcaac
tttgctcacc

gtgggttaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccgc
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgca
agaactctgt
ccagtggcga
cgcagcggtc
acaccgaact
gaaaggcgga

ttccaggggsg

tctcaacagc
cacttttaaa
actcggtcgc
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggcg
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgttccac
ttttctgcgc
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg

aaacgcctgg

ggtaagatcc
gttctgctat
cgcatacact

acggatggca

gcggccaact
aacatggggsg
ccaaacgacg
ttaactggcg
gataaagttg
aaatctggag
aagccctccc
aatagacaga
gtttactcat
gtgaagatcc
tgagcgtcag
gtaatctgct
caagagctac
actgtccttc
acatacctcg

cttaccgggt

gggggttcgt
cagcgtgagc
gtaagcggca

tatctttata

eolf-seql

ttgagagttt
gtggcgeggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgagceg
gtatcgtagt
tcgctgagat
atatacttta
tttttgataa
accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctctgctaat
tggactcaag
gcacacagcc
tatgagaaag
gggtcggaac

gtcctgtcgg

tcgccccgaa
attatcccgt
tgacttggtt
agaattatgc
aacgatcgga
tcgccttgat
cacgatgcct
tctagcttcc
tctgcgctceg
tgggtctcgc
tatctacacg
aggtgcctca
gattgattta
tctcatgacc
aaagatcaaa
aaaaaaacca
tccgaaggta
gtagttaggc
cctgttacca
acgatagtta
cagcttggag
cgccacgctt
aggagagcgc

gtttcgccac
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gaacgttttc
gttgacgccg
gagtactcac
agtgctgcca
ggaccgaagsg
cgttgggaac
gcagcaatgg
cggcaacaat
gcccttcegg
ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatccctt
ggatcttctt
ccgctaccag
actggcttca
caccacttca
gtggctgcetg
ccggataagg
cgaacgacct
cccgaaggga
acgagggagc

ctctgacttg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



agcgtcgatt
cggecttttt
tatcccctga
gcagccgaac
ggtattttct
aatctgctct
gtcatggctg
ctcccggcat
ttttcaccgt
tgaagcgatt
agcgttaatg
gtcactgatg
cgagagagga
tgtgagggta
caatgccagc
gcgatgcaga
gaaacacgga
cagtcgcttc
cgccagccta
ccaacgctgc
ttctgccaag
cttggagtgg
ggctccatgc

tccatgccaa

tttgtgatgc
acggttcctg
ttctgtggat
gaccgagcgc
ccttacgcat
gatgccgcat
cgccccgaca
ccgcttacag
catcaccgaa
cacagatgtc
tctggettct
cctccgtgta
tgctcacgat
aacaactggc
gcttcgttaa
tccggaacat
aaccgaagac
acgttcgctc
gccgggtcect
ccgagatgceg
ggttggtttg
tgaatccgtt
accgcgacgc

cccgttccat

tcgtcagggg

gcecttttgcet
aaccgtatta
agcgagtcag
ctgtgcggta
agttaagcca
cccgccaaca
acaagctgtg
acgcgcgagg
tgcctgttca
gataaagcgg

agggggattt

acgggttact
ggtatggatg
tacagatgta
aatggtgcag
cattcatgtt
gcgtatcggt
caacgacagg
ccgegtgegg
cgcattcaca
agcgaggtgc
aacgcgggga

gtgctcgecg

eolf-seql

ggcggagect
ggccttttgc
ccgcctttga
tgagcgagga
tttcacaccg
gtatacactc
cccgctgacg
accgtctccg
cagctgcggt
tccgegtcca
gccatgttaa
ctgttcatgg
gatgatgaac
cggegggacc
ggtgttccac
ggcgctgact
gttgctcagg
gattcattct
agcacgatca
ctgctggaga
gttctccgca

cgeccggcettc

ggcagacaag

aggcggcata

atggaaaaac
tcacatgttc
gtgagctgat
agcggaagag
caatggtgca
cgctatcgct
cgccctgacg
ggagctgcat
aaagctcatc
gctcgttgag
gggeggtttt
gggtaatgat
atgcccggtt
agagaaaaat
agggtagcca
tccgegtttc
tcgcagacgt
gctaaccagt
tgcgcacccg
tggcggacgc
agaattgatt
cattcaggtc

gtatagggcg

aatcgccgtg
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gccagcaacg
tttcctgegt
accgctcgcc
cgcctgatgc
ctctcagtac
acgtgactgg
ggcttgtctg
gtgtcagagg
agcgtggtceg
tttctccaga
ttcctgtttg
accgatgaaa
actggaacgt
cactcagggt
gcagcatcct
cagactttac
tttgcagcag
aaggcaaccc
tggccaggac
gatggatatg
ggctccaatt
gaggtggcecec
gcgcctacaa

acgatcagcg

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



gtccaatgat
ggtcgtcatc
aagcgagaag
cgtagcccag
tggtggcegss
gcgacaggcc
gcgetgecegg
cgatagtcat
tcggtcgaga
tgcccgettt
cggggagagsg
ggcaacagct
ctggtttgcc
gagctgtctt
gactcggtaa
gtgggaacga
cagtcgcctt
ccagccagac
tggtgaccca
ataatactgt
caggcagctt
ctgacgcgtt
tctaccatcg

acaatttgcg

cgaagttagg
tacctgcctg
aatcataatg
cgecgtcggcc
accagtgacg
gatcatcgtc
cacctgtcct
gceceegegec
tccecggtgcec
ccagtcggga
cggtttgegt
gattgccctt
ccagcaggcg
cggtatcgtc
tggcgcgcat
tgccctcatt
cccgtteccgc
gcagacgcgc
atgcgaccag
tgatgggtgt
ccacagcaat
gcgcgagaag

aCaccaccac

acggcgecgtg

ctggtaagag
gacagcatgg
gggaaggceca
gccatgccgg
aaggcttgag
gcgctccagc
acgagttgca
caccggaagg
taatgagtga
aacctgtcgt
attgggcgcc
caccgcctgg
aaaatcctgt
gtatcccact
tgcgcccagc
cagcatttgc
tatcggctga
cgagacagaa
atgctccacg
ctggtcagag
ggcatcctgg
attgtgcacc

gctggcaccc

cagggccaga

eolf-seql

ccgcgagega
cctgcaacgc
tccagcctcg
cgataatggc
cgagggegtg
gaaagcggtc
tgataaagaa
agctgactgg
gctaacttac
gccagctgca
agggtggttt
ccctgagaga
ttgatggtgg
accgagatat
gccatctgat
atggtttgtt
atttgattgc
cttaatgggc
cccagtcgcg
acatcaagaa
tcatccagceg
gccgctttac
agttgatcgg

ctggaggtgg

tccttgaagc
gggcatcccg
cgtcgcgaac
ctgcttctcg
caagattccg
ctcgccgaaa
gacagtcata
gttgaaggct
attaattgcg
ttaatgaatc
ttcttttcac
gttgcagcaa
ttaacggcgg
ccgcaccaac
cgttggcaac
gaaaaccgga
gagtgagata
ccgctaacag
taccgtcttc
ataacgccgg
gatagttaat
aggcttcgac
cgcgagattt

caacgccaat
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tgtccctgat
atgccgccgg
gccagcaaga
ccgaaacgtt
aataccgcaa
atgacccaga
agtgcggcga
ctcaagggca

ttgcgctcac

ggccaacgeg
cagtgagacg
gcggtccacg
gatataacat
gcgcagececg
cagcatcgca
catggcactc
tttatgccag
cgcgatttgc
atgggagaaa
aacattagtg
gatcagccca
gccgcttegt
aatcgccgcg

cagcaacgac

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580



tgtttgcccg
gcttccactt
acggtctgat
ttcaccaccc
cgccattcga
gcagcccagt
ggagatggceg
agcgctcatg
ggcgccagea

gatcga

ccagttgttg
tttcccgegt
aagagacacc
tgaattgact
tggtgtccgg
agtaggttga
cccaacagtc
agcccgaagt

accgcacctg

tgccacgcegg
tttcgcagaa
ggcatactct
ctcttccggg
gatctcgacg
ggccgttgag
cceccggecac
ggcgagececg

tggcgccggt

eolf-seql

ttgggaatgt
acgtggctgg
gcgacatcgt
cgctatcatg
ctctccctta
caccgccgcec

ggggcctgcc

atcttcccca

gatgccggcc

aattcagctc
cctggttcac
ataacgttac
ccataccgcg
tgcgactcct
gcaaggaatg
accataccca
tcggtgatgt

acgatgcgtc
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cgccatcgcc
cacgcgggaa
tggtttcaca
aaaggttttg
gcattaggaa
gtgcatgcaa
cgccgaaaca

cggcgatata

cggcgtagag

5640

5700

5760

5820

5880

5940

6000

6060

6120

6126



