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BACKGROUND
[0002] Cell therapy is a rapidly developing field for addressing difficult to treat diseases, such as cancer,
persistent infections and certain diseases that are refractory to other forms of treatment. Cell therapy often
utilizes cells that are engineered ex vivo and administered to an organism to correct deficiencies within the
body. An effective and reliable system for manipulation of a cell’s genome is crucial, in the sense that when
the engineered cell is administered into an organism, it functions optimally and with prolonged efficacy.
Likewise, reliable mechanisms of genetic manipulation form the cornerstone in the success of gene therapy.
However, severe deficiencies exist in methods for delivering nucleic acid cargo (e.g., large cargo) in a
therapeutically safe and effective manner. Viral delivery mechanisms are frequently used to deliver large
nucleic acid cargo in a cell but are tied to safety issues and cannot be used to express the cargo in some cell
types. Additionally, subjecting a cell to repeated gene manipulation can affect cell health, induce alterations
of cell cycle and render the cell unsuitable for therapeutic use. Advancements are continually sought in the
area for efficacious delivery and stabilization of an exogenously introduced genetic material for therapeutic

purposes.

SUMMARY
[0002a] In one aspect, provided herein is a composition comprising one or more exogenous RNA
molecules, wherein the one or more exogenous RNA moleculescomprise: (a) an RNA sequence encoding
an exogenous human therapeutic polypeptide or an RNA sequence that is the reverse complement of a
sequence encoding the exogenous human therapeutic polypeptide, and (b)an RNA sequence encoding an
ORF2p polypeptide comprising a reverse transcription (RT) domain, and wherein the ORF2p polypeptide
does not have endonuclease activity, and (c) a sequence encoding a CRISPR-Cas protein comprising an
endonuclease domain, and (d) a guide RNA or a polynucleotide encoding the guide RNA, wherein the

guide RNA targets a target site of a genome of a target human cell.



[0002b] In another aspect, provided herein is a method of expressing an exogenous human therapeutic
polypeptide from a genomically integrated DNA sequence of a target human cell population, the method
comprising:(a) contacting one or more exogenous RNA molecules to the target human cell population,
wherein the one or more exogenous RNA molecules comprise: (i) an RNA sequence that (I) encodes the
human therapeutic polypeptide or (II) and RNA sequence that is the reverse complement of a DNA
sequence encoding the exogenous human therapeutic polypeptide, (ii) an RNA sequence encoding
an ORF2p polypeptide comprising a reverse transcription (RT) domain, and wherein the ORF2p
polypeptide does not have endonuclease activity, (iii) an RNA sequence encoding a CRISPR-Cas protein
comprising an endonuclease domain, and (iv) a guide RNA or a polynucleotide encoding the guide RNA,
wherein the guide RNA targets a target site of the genome.

[0002¢] In another aspect, provided herein is use of the composition as described herein in the manufacture
of a medicament for treating a disease or condition in a human subject.

[0002d] In another aspect, provided herein is the composition as described herein for use in therapy.
[0003] Provided herein are compositions and methods for stable, non-viral transfer and integration of
genetic material into a cell. In one aspect, the genetic material is a self-integrating polynucleotide. The
genetic material can be stably integrated in the genome of the cell. The cell may be a human cell. The
method is designed for a safe and reliable integration of a genetic material into the genome of a cell.
[0004] In one aspect, provided herein are compositions and methods that allow integration of genetic
material into the genome of a cell, wherein the genetic material that can be integrated is not specifically
restricted by size. In some aspects, the method described herein provides a one-step, single polynucleotide-
mediated delivery and integration of genetic "cargo" in the genome of a cell. The genetic material may
comprise a coding sequence, e.g., a sequence encoding a transgene, a peptide, a recombinant protein, or an
antibody or fragments thereof, wherein the method and compositions ensure stable expression of the
transcribed product encoded by the coding sequence. The genetic material may comprise a non-coding
sequence, for example, a regulatory RNA sequences, e.g., a regulatory small inhibitory RNA (siRNA),

microRNA (miRNA), long non-coding RNA (IncRNA), or one or more transcription regulators such as a
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Claims

What is claimed is:

1. A composition comprising one or more exogenous RNA molecules, wherein the one or more exogenous

RNA molecules comprise:

(a) an RNA sequence encoding an exogenous human therapeutic polypeptide or an RNA sequence that
is the reverse complement of a sequence encoding the exogenous human therapeutic polypeptide, and

(b) an RNA sequence encoding an ORF2p polypeptide comprising a reverse transcription (RT) domain,
and wherein the ORF2p polypeptide does not have endonuclease activity, and

(c) a sequence encoding a CRISPR-Cas protein comprising an endonuclease domain, and

(d) a guide RNA or a polynucleotide encoding the guide RNA, wherein the guide RNA targets a target

site of a genome of a target human cell.

2. A method of expressing an exogenous human therapeutic polypeptide from a genomically integrated
DNA sequence of a target human cell population, the method comprising:
(a) contacting one or more exogenous RNA molecules to the target human cell population, wherein the
one or more exogenous RNA molecules comprise:

(i) an RNA sequence that (I) encodes the human therapeutic polypeptide or (II) an RNA sequence that
is the reverse complement of a DNA sequence encoding the exogenous human therapeutic
polypeptide,

(i) an RNA sequence encoding an ORF2p polypeptide comprising a reverse transcription (RT) domain,
and wherein the ORF2p polypeptide does not have endonuclease activity,

(iii) an RNA sequence encoding a CRISPR-Cas protein comprising an endonuclease domain, and

(iv) a guide RNA or a polynucleotide encoding the guide RNA, wherein the guide RNA targets a target
site of the genome.

3. The composition of claim 1 or the method of claim 2, wherein the one or more RNA molecules further
comprise a sequence having homology to the target site.

4.  The method of claim 2, wherein the method comprises expressing the exogenous human therapeutic
polypeptide solely from the sequence integrated into the genomic DNA in the target human cell.

5. The composition of claim 3 or the method of claims 2 or 4, wherein the exogenous human therapeutic
polypeptide is expressed in at least 2% of the cells in the human cell population.

6. The composition of claim 1, 3 or 5 or the method of claim 2 4, or 5, wherein the RNA molecule is an in
vitro transcribed RNA molecule, a synthetic RNA molecule, a purified RNA molecule, or an isolated

RNA molecule.
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10.

11.

12.

13.

14.

15.

16.

17.

The composition of any one of claims 1, 3 and 5-6 or the method of any one of claims 2 and 4-6, wherein
the one or more exogenous RNA molecules comprise an mRNA molecule.

The composition of any one of claims 1, 3 and 5-7 or the method of any one of claims 2 and 4-7, wherein
the ORF2p polypeptide comprises a human ORF2p.

The composition of claim 8 or the method of claim 8, wherein the one or more exogenous RNA molecules
comprise a sequence encoding a human ORF1p.

The composition of claim 9 or the method of claim 9, wherein the one or more exogenous RNA molecules
comprise a first RNA molecule and a second RNA molecule, wherein the first RNA molecule comprises
the sequence encoding a human ORF1p, and the second RNA molecule encodes the human ORF2p, and
wherein the ratio of the first RNA molecule to the second RNA molecule in the composition is (a) at least
2:1, (b) at most 5:1, or (c) about 3:1.

The composition of claim 10 or the method of claim 10, wherein the first RNA molecule comprises a first
number of copies of a sequence encoding the human ORF1p or functional fragment thereof and the second
RNA molecule comprises a second number of copies of a sequence encoding the human ORF2p or
functional fragment thereof, wherein the ratio of the first number of copies to the second number of copies
is at least 2:1.

The composition of any one of claims 8-11 or the method of any one of claims 8-11, wherein the ORF2p
polypeptide comprises a sequence with at least 90% sequence identity to SEQ ID NO: 55.

The composition of any one of claims 1, 3, 5-12 or the method of any one of claims 2 and 4-12, wherein
the ORF2p polypeptide comprises a nuclear localization signal (NLS).

The composition of any one of claims 1, 3, 5-13 or the method of any one of claims 2 and 4-13, wherein
the human cell is an immune cell selected from the group consisting of a T cell, a B cell, a myeloid cell,
a monocyte, a macrophage and a dendritic cell.

The method of any one of claims 2 and 4-14, wherein the method comprises translating the RNA sequence
of (ii) and the RNA sequence of (iii);

reverse transcribing the RNA sequence of (i), thereby producing the DNA sequence encoding the
exogenous human therapeutic polypeptide;

integrating the DNA sequence encoding the exogenous human therapeutic polypeptide into the genome;
and

expressing the exogenous human therapeutic polypeptide from the genomically integrated DNA
sequence.

The method of any claim 15, wherein integrating comprises integrating the sequence encoding the
exogenous human therapeutic polypeptide into the genomic DNA at a locus that is not a ribosomal DNA
(rDNA) locus.

The composition of any one of claims 1, 3, and 5-14or the method of any one of claims 2 and 4-16,

wherein the exogenous human therapeutic polypeptide is a ligand, an antibody, a receptor, an enzyme, a
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18.

19.

20.

21.

22.

23.

24.

25.

transport protein, a structural protein, a hormone, a contractile protein, a storage protein, a transcription

factor, a chimeric antigen receptor (CAR) or a T cell receptor (TCR).

The composition of any one of claims 1, 3, 5-14, and 17or the method of any one of claims 2 and 4-17,

wherein the RNA molecule comprises a 5> UTR sequence, a 3° UTR sequence and a poly A sequence;

wherein:

(i) the 5 UTR sequence is upstream of the sequence of the RNA sequence encoding the ORF2p
polypeptide,

(i1)) the 3’ UTR sequence is downstream of the sequence encoding the exogenous human therapeutic
polypeptide; and

(iii) the 3° UTR is upstream of the poly A sequence; and

wherein the 5° UTR sequence, the 3° UTR sequence or the poly A sequence comprises a binding site for

the ORF2p polypeptide.

The composition of any one of claims 1, 3, 5-14, 17, and 18 or the method of any one of claims 2 and 4-

18, wherein the RNA molecule comprises a 5> UTR sequence and a 3’ UTR sequence, wherein

(a) the 5> UTR comprises a 5' UTR from LINE-1; and/or

(b) the 3° UTR comprises a 3' UTR from LINE-1.

The composition of any one of claims 1, 3, 5-14, and 17-19 or the method of any one of claims 2 and 4-

19, wherein the CRISPR-Cas protein comprises a Cas9 protein.

The composition of claim 20 or the method of claim 20, wherein the Cas9 is a Cas9 nickase.

The composition of any one of claims 1, 3, 5-14, and 17-21 or the method of any one of claims 2 and 4-

21, wherein the ORF2p polypeptide comprises an endonuclease (EN) domain and wherein the EN domain

comprises a mutation that inactivates the endonuclease activity of the ORF2p polypeptide.

The composition of claim 22 or the method of claim 22, wherein the mutation is a D205 mutation, a S228

mutation, a D145 mutation, or a H230 mutation.

Use of the composition of any one of claims 1, 3, 5-14, and 17-23 in the manufacture of a medicament

for treating a disease or condition in a human subject.

The composition of any one of claims 1, 3, 5-14, and 17-23 for use in therapy.
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<160> 85

<170> PatentIn version 3.5
<210> 1

<211> 116

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 1
Glu Ile Gln Leu Val Gln Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Val Arg Ile Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Thr His Thr Gly Glu Pro Thr Tyr Ala Asp Ser Phe
50 55 60

Lys Gly Arg Phe Thr Phe Ser Leu Asp Asp Ser Lys Asn Thr Ala Tyr
65 70 75 80



Leu Gln Ile Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Phe Cys

85

90

95

Thr Arg Arg Gly Tyr Asp Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr

100

Thr Val Thr Val

<210> 2
<211> 107
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 2
Asp Ile Gln Met

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Arg

Ser

Arg

50

Gly

Asp

Phe

<210> 3

<211> 46

115

Val

Trp

35

Ala

Ser

Phe

Gly

<212> PRT
<213> Artificial Sequence

Thr

20

Phe

Asn

Gly

Gly

Gly
100

Thr

5

Ile

Gln

Arg

Thr

Ile

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Thr

Ser

Cys

Lys

Glu

55

Tyr

Tyr

Lys

Pro

Arg

Pro

40

Ser

Thr

Cys

Leu

105

Sequence: Synthetic

Ser

Ala

25

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Glu

110

Ser

Asn

30

Thr

Phe

Leu

Ser

Val

15

Ser

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Tyr

80

Trp



<220>
<223> Description of Artificial
polypeptide

<400> 3
Leu Tyr Cys Arg Arg Leu Lys Ile
1 5

Ser Tyr Glu Lys Ser Asp Gly Val
20

Gln Glu Thr Tyr Glu Thr Leu Lys
35 40

<210> 4

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 4
Tyr Glu Asp Met Arg Gly Ile Leu
1 5

Ile Arg Gly Gln Pro Gly Pro Asn
20

Glu Asn Met
35

<210> 5

<211> 62

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 5

Sequence: Synthetic

Gln Val Arg Lys Ala Ala Ile Thr
10 15

Tyr Thr Gly Leu Ser Thr Arg Asn
25 30

His Glu Lys Pro Pro Gln
45

Sequence: Synthetic

Tyr Ala Ala Pro Gln Leu Arg Ser
10 15

His Glu Glu Asp Ala Asp Ser Tyr
25 30

Sequence: Synthetic

Lys Lys Val Ala Lys Lys Pro Thr Asn Lys Ala Pro His Pro Lys Gln

1 5

10 15



Glu Pro Gln Glu Ile Asn Phe Pro Asp Asp Leu Pro Gly Ser Asn Thr
20 25 30

Ala Ala Pro Val Gln Glu Thr Leu His Gly Cys Gln Pro Val Thr Gln
35 40 45

Glu Asp Gly Lys Glu Ser Arg Ile Ser Val Gln Glu Arg Gln
50 55 60

<210> 6

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 6
Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu
1 5 10 15

Ser Leu Val Ile Thr
20

<210> 7

<211> 62

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 7
Ala Leu Ser Asn Ser Ile Met Tyr Phe Ser His Phe Val Pro Val Phe
1 5 10 15

Leu Pro Ala Lys Pro Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro
20 25 30

Ala Pro Thr Ile Ala Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys
35 40 45

Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg Gly Leu Asp
50 55 60



<210> 8
<211> 130
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 8
Asp Ile Gln Met

1

Asp

Val

Tyr

Ser

65

Glu

Thr

Ser

Val

Arg

Ala

Ser

50

Arg

Asp

Phe

Gly

Glu
130

<210> 9
<211> 108
<212> PRT
<213> Artificial Sequence

<220>

Val

Trp

35

Ala

Ser

Phe

Gly

Ser
115

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Gly

Thr

5

Ile

Gln

Phe

Thr

Thr

85

Gly

Lys

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Pro

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Gly

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Ser
120

Sequence: Synthetic

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Gly

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Glu

Leu

Gln

Ala

Pro

Ile

75

His

Lys

Gly

Ser

Asp

Pro

Ser

60

Ser

Tyr

Arg

Ser

Ala

Val

Lys

45

Arg

Ser

Thr

Thr

Glu
125

Ser

Asn

30

Leu

Phe

Leu

Thr

Gly

110

Val

Val

15

Thr

Leu

Ser

Gln

Pro

95

Ser

Gln

Gly

Ala

Ile

Gly

Pro

80

Pro

Thr

Leu



<223> Description of Artificial

Sequence: Synthetic

Ala

Ala

30

Ala

Ala

Phe

Ser

15

Pro

Tyr

Asp

Glu

Tyr
95

15

Gly

Gly

Thr

Thr

Asp

80

Ala

polypeptide
<400> 9
Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala
1 5 10
Phe Asn Ile Lys Asp Thr Tyr Ile His Trp Val Arg Gln
20 25
Lys Gly Leu Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn
35 40 45
Arg Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser
50 55 60
Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg
65 70 75
Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly
85 90
Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val
100 105
<210> 10
<211> 17
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 10
Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
1 5 10
Ser
<210> 11
<211> 7
<212> PRT

<213> Artificial Sequence



<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 11
Ser Gly Gly Gly Gly Ser Gly
1 5

<210> 12

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 12
Ser Gly Gly Gly
1

<210> 13

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 13
Gly Ser Gly Ser
1

<210> 14
<211> 432
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 14
Met Trp Leu Gln Ser Leu Leu Leu Leu Gly Thr Val Ala Cys Ser Ile
1 5 10 15

Ser Glu Ile Gln Leu Val Gln Ser Gly Gly Gly Leu Val Lys Pro Gly
20 25 30



Gly

Tyr

Met

65

Phe

Tyr

Cys

Thr

Ser

145

Leu

Gln

Ala

Pro

Ile
225

Ser

Gly

50

Gly

Lys

Leu

Thr

Thr

130

Gly

Ser

Asp

Pro

Ser

210

Ser

Val

35

Met

Trp

Gly

Gln

Arg

115

Val

Gly

Ala

Ile

Lys

195

Arg

Ser

Arg

Asn

Ile

Arg

Ile

100

Arg

Thr

Gly

Ser

Asn

180

Thr

Phe

Leu

Ile

Trp

Asn

Phe

85

Asn

Gly

Val

Gly

Val

165

Ser

Leu

Ser

Gln

Ser

Val

Thr

70

Thr

Ser

Tyr

Ser

Ser

150

Gly

Tyr

Ile

Gly

Tyr
230

Cys

Arg

55

His

Phe

Leu

Asp

Ser

135

Asp

Asp

Leu

Tyr

Ser

215

Glu

Ala

40

Gln

Thr

Ser

Arg

Trp

120

Gly

Ile

Arg

Ser

Arg

200

Gly

Asp

Ala

Ala

Gly

Leu

Ala

105

Tyr

Gly

Gln

Val

Trp

185

Ala

Ser

Phe

Ser

Pro

Glu

Asp

90

Glu

Phe

Gly

Met

Thr

170

Phe

Asn

Gly

Gly

Gly

Gly

Pro

75

Asp

Asp

Asp

Gly

Thr

155

Ile

Gln

Arg

Thr

Ile
235

Tyr

Lys

60

Thr

Ser

Thr

Val

Ser

140

Gln

Thr

Gln

Leu

Asp

220

Tyr

Thr

45

Gly

Tyr

Lys

Ala

Trp

125

Gly

Ser

Cys

Lys

Glu

205

Tyr

Tyr

Phe

Leu

Ala

Asn

Val

110

Gly

Gly

Pro

Arg

Pro

190

Ser

Thr

Cys

Thr

Glu

Asp

Thr

95

Tyr

Gln

Gly

Ser

Ala

175

Gly

Gly

Leu

Gln

Asn

Trp

Ser

80

Ala

Phe

Gly

Gly

Ser

160

Ser

Lys

Val

Thr

Gln
240



Tyr

Lys

Phe

Pro

Leu

305

His

Cys

Leu

Asp

Thr

385

Met

Gln

<210> 15

Asp

Ser

Ser

Ala

290

Ser

Thr

Gly

Lys

Gly

370

Leu

Arg

Pro

Glu

Gly

His

275

Pro

Leu

Arg

Val

Ile

355

Val

Lys

Gly

Gly

<211> 436
<212> PRT
<213> Artificial Sequence

<220>

Ser

Gly

260

Phe

Arg

Arg

Gly

Leu

340

Gln

Tyr

His

Ile

Pro
420

Pro

245

Gly

Val

Pro

Pro

Leu

325

Leu

Val

Thr

Glu

Leu

405

Asn

Trp

Gly

Pro

Pro

Glu

310

Asp

Leu

Arg

Gly

Lys

390

Tyr

His

Thr

Ser

Val

Thr

295

Ala

Ile

Ser

Lys

Leu

375

Pro

Ala

Glu

Phe

Gly

Phe

280

Pro

Cys

Tyr

Leu

Ala

360

Ser

Pro

Ala

Glu

Gly

Ala

265

Leu

Ala

Arg

Ile

Val

345

Ala

Thr

Gln

Pro

Asp
425

Gly

250

Leu

Pro

Pro

Pro

Trp

330

Ile

Ile

Arg

Gly

Gln

410

Ala

Gly

Ser

Ala

Thr

Ala

315

Ala

Thr

Thr

Asn

Ser

395

Leu

Asp

Thr

Asn

Lys

Ile

300

Ala

Pro

Leu

Ser

Gln

380

Arg

Ser

Lys

Ser

Pro

285

Ala

Gly

Leu

Tyr

Tyr

365

Glu

Ser

Ser

Tyr

Leu

Ile

270

Thr

Ser

Gly

Ala

Cys

350

Glu

Thr

Tyr

Ile

Glu
430

Glu

255

Met

Thr

Gln

Ala

Gly

335

Arg

Lys

Tyr

Glu

Arg

415

Asn

Ile

Tyr

Thr

Pro

Val

320

Thr

Arg

Ser

Glu

Asp

400

Gly

Met



<223> Description of Artificial
polypeptide

<400> 15

Met Trp Leu Gln

1

Ser

Gly

Ala

Ile

65

Gly

Pro

Pro

Thr

Leu

145

Leu

Trp

Tyr

Asp

Asp

Val

50

Tyr

Ser

Glu

Thr

Ser

130

Val

Ser

Val

Pro

Ile

Arg

35

Ala

Ser

Arg

Asp

Phe

115

Gly

Glu

Cys

Arg

Thr
195

Gln

20

Val

Trp

Ala

Ser

Phe

100

Gly

Ser

Ser

Ala

Gln

180

Asn

Ser

Met

Thr

Tyr

Ser

Gly

85

Ala

Gln

Gly

Gly

Ala

165

Ala

Gly

Leu

Thr

Ile

Gln

Phe

70

Thr

Thr

Gly

Lys

Gly

150

Ser

Pro

Tyr

Leu

Gln

Thr

Gln

55

Leu

Asp

Tyr

Thr

Pro

135

Gly

Gly

Gly

Thr

Leu

Ser

Cys

40

Lys

Tyr

Phe

Tyr

Lys

120

Gly

Leu

Phe

Lys

Arg
200

Sequence: Synthetic

Leu

Pro

25

Pro

Ser

Thr

Cys

105

Val

Ser

Val

Asn

Gly

185

Tyr

Gly

10

Ser

Ala

Gly

Gly

Leu

90

Gln

Glu

Gly

Gln

Ile

170

Leu

Ala

Thr

Ser

Ser

Lys

Val

75

Thr

Gln

Ile

Glu

Pro

155

Lys

Glu

Asp

10

Val

Leu

Gln

Ala

60

Pro

Ile

His

Lys

Gly

140

Gly

Asp

Trp

Ser

Ala

Ser

Asp

45

Pro

Ser

Ser

Tyr

Arg

125

Ser

Gly

Thr

Val

Val
205

Cys

Ala

30

Val

Lys

Arg

Ser

Thr

110

Thr

Glu

Ser

Tyr

Ala

190

Lys

Ser

15

Ser

Asn

Leu

Phe

Leu

95

Thr

Gly

Val

Leu

Ile

175

Arg

Gly

Ile

Val

Thr

Leu

Ser

80

Gln

Pro

Ser

Gln

Arg

160

His

Ile

Arg



Phe

Asn

225

Gly

Val

Ser

Pro

Ala

305

Gly

Leu

Tyr

Tyr

Glu

385

Ser

Thr

210

Ser

Gly

Thr

Ile

Thr

290

Ser

Gly

Ala

Cys

Glu

370

Thr

Tyr

Ile

Leu

Asp

Val

Met

275

Thr

Gln

Ala

Gly

Arg

355

Tyr

Glu

Ser

Arg

Gly

Ser

260

Tyr

Thr

Pro

Val

Thr

340

Arg

Ser

Glu

Asp

Ala

Ala

Phe

245

Ser

Phe

Pro

Leu

His

325

Cys

Leu

Asp

Thr

Met
405

Asp

Glu

230

Tyr

Ser

Ser

Ala

Ser

310

Thr

Gly

Lys

Gly

Leu

390

Arg

Thr

215

Asp

Ala

Gly

His

Pro

295

Leu

Arg

Val

Ile

Val

375

Lys

Gly

Ser

Thr

Met

Gly

Phe

280

Arg

Arg

Gly

Leu

Gln

360

Tyr

His

Ile

Lys

Ala

Asp

Gly

265

Val

Pro

Pro

Leu

Leu

345

Val

Thr

Glu

Leu

Asn

Val

Val

250

Gly

Pro

Pro

Glu

Asp

330

Leu

Arg

Gly

Lys

Tyr
410

Thr

Tyr

235

Trp

Ser

Val

Thr

Ala

315

Ile

Ser

Lys

Leu

Pro

395

Ala

11

Ala

220

Gly

Gly

Phe

Pro

300

Cys

Tyr

Leu

Ala

Ser

380

Pro

Ala

Tyr

Cys

Gln

Ala

Leu

285

Ala

Arg

Ile

Val

Ala

365

Thr

Gln

Pro

Leu

Ser

Gly

Leu

270

Pro

Pro

Pro

Trp

Ile

350

Ile

Arg

Gly

Gln

Gln

Arg

Thr

255

Ser

Ala

Thr

Ala

Ala

335

Thr

Thr

Asn

Ser

Leu
415

Met

Trp

240

Leu

Asn

Lys

Ile

Ala

320

Pro

Leu

Ser

Gln

Gly

400

Arg



Ser Ile Arg Gly Gln Pro Gly Pro Asn His Glu Glu Asp Ala Asp Ser

Tyr

420

Glu Asn Met
435

<210> 16
<211> 454
<212> PRT

<213>

<220>

<223>

polypeptide

<400> 16

Met

1

Ser

Gly

Tyr

Met

65

Phe

Tyr

Cys

Thr

Trp Leu Gln

Glu Ile Gln
20

Ser Val Arg
35

Gly Met Asn
50

Gly Trp Ile

Lys Gly Arg

Leu Gln Ile
100

Thr Arg Arg
115

Thr Val Thr
130

Ser

Leu

Ile

Trp

Asn

Phe

85

Asn

Gly

Val

Leu

Val

Ser

Val

Thr

70

Thr

Ser

Tyr

Ser

Artificial Sequence

Leu

Gln

Cys

Arg

55

His

Phe

Leu

Asp

Ser
135

Description of Artificial

Leu

Ser

Ala

40

Gln

Thr

Ser

Arg

Trp

120

Gly

425

Sequence: Synthetic

Leu

Gly

25

Ala

Ala

Gly

Leu

Ala

105

Tyr

Gly

Gly

10

Gly

Ser

Pro

Glu

Asp

90

Glu

Phe

Gly

Thr

Gly

Gly

Gly

Pro

75

Asp

Asp

Asp

Gly

12

Val

Leu

Tyr

Lys

60

Thr

Ser

Thr

Val

Ser
140

Ala

Val

Thr

45

Gly

Tyr

Lys

Ala

Trp

125

Gly

430

Cys

Lys

30

Phe

Leu

Ala

Asn

Val

110

Gly

Gly

Ser

15

Pro

Thr

Glu

Asp

Thr

95

Tyr

Gln

Gly

Ile

Gly

Asn

Trp

Ser

80

Ala

Phe

Gly

Gly



Ser

145

Leu

Gln

Ala

Pro

Ile

225

Tyr

Lys

Phe

Pro

Leu

305

His

Cys

Lys

Gly

Ser

Asp

Pro

Ser

210

Ser

Asp

Ser

Ser

Ala

290

Ser

Thr

Gly

Ile

Gly

Ala

Ile

Lys

195

Arg

Ser

Glu

Gly

His

275

Pro

Leu

Arg

Val

Gln
355

Gly

Ser

Asn

180

Thr

Phe

Leu

Ser

Gly

260

Phe

Arg

Arg

Gly

Leu

340

Val

Gly

Val

165

Ser

Leu

Ser

Gln

Pro

245

Gly

Val

Pro

Pro

Leu

325

Leu

Arg

Ser

150

Gly

Tyr

Ile

Gly

Tyr

230

Trp

Gly

Pro

Pro

Glu

310

Asp

Leu

Lys

Asp

Asp

Leu

Tyr

Ser

215

Glu

Thr

Ser

Val

Thr

295

Ala

Ile

Ser

Ala

Ile

Arg

Ser

Arg

200

Gly

Asp

Phe

Gly

Phe

280

Pro

Cys

Tyr

Leu

Ala
360

Gln

Val

Trp

185

Ala

Ser

Phe

Gly

Ala

265

Leu

Ala

Arg

Ile

Val

345

Ile

Met

Thr

170

Phe

Asn

Gly

Gly

Gly

250

Leu

Pro

Pro

Pro

Trp

330

Ile

Thr

Thr

155

Ile

Gln

Arg

Thr

Ile

235

Gly

Ser

Ala

Thr

Ala

315

Ala

Thr

Ser

13

Gln

Thr

Gln

Leu

Asp

220

Tyr

Thr

Asn

Lys

Ile

300

Ala

Pro

Leu

Tyr

Ser

Cys

Lys

Glu

205

Tyr

Tyr

Lys

Ser

Pro

285

Ala

Gly

Leu

Tyr

Glu
365

Pro

Arg

Pro

190

Ser

Thr

Cys

Leu

Ile

270

Thr

Ser

Gly

Ala

Cys

350

Lys

Ser

Ala

175

Gly

Gly

Leu

Gln

Glu

255

Met

Thr

Gln

Ala

Gly

335

Arg

Ser

Ser

160

Ser

Lys

Val

Thr

Gln

240

Ile

Tyr

Thr

Pro

Val

320

Thr

Leu

Asp



Gly

Leu

385

Asn

Asp

His

Ser

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

Val

370

Lys

Lys

Asp

Gly

Val
450

<220>

<223>

<400> 17

17
17
PRT
Artificial Sequence

Tyr

His

Ala

Leu

Cys

435

Gln

Thr

Glu

Pro

Pro

420

Gln

Glu

peptide

Gly

Lys

His

405

Gly

Pro

Arg

Leu

Pro

390

Pro

Ser

Val

Gln

Ser

375

Pro

Lys

Asn

Thr

Thr

Gln

Gln

Thr

Gln
440

Arg

Lys

Glu

Ala

425

Glu

Asn

Lys

Pro

410

Ala

Asp

Gln

Val

395

Gln

Pro

Gly

Glu

380

Ala

Glu

Val

Lys

Thr

Lys

Ile

Gln

Glu
445

Description of Artificial Sequence: Synthetic

Tyr

Asn

Glu
430

Ser

Glu

Pro

Phe

415

Thr

Arg

Thr

Thr

400

Pro

Leu

Ile

Met Trp Leu Gln Ser Leu Leu Leu Leu Gly Thr Val Ala Cys Ser Ile

1

Ser

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

<220>

<223>

<400>

18
27
PRT
Artificial Sequence

peptide

18

5

10

14

Description of Artificial Sequence: Synthetic

15



Phe Trp Val Leu Val Val Val Gly Gly Val Leu Ala Cys Tyr Ser Leu
1 5 10 15

Leu Val Thr Val Ala Phe Ile Ile Phe Trp Val
20 25

<210> 19

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 19
Ile Leu Leu Pro Leu Ile Ile Gly Leu Ile Leu Leu Gly Leu Leu Ala
1 5 10 15

Leu Val Leu Ile Ala Phe Cys Ile Ile
20 25

<210> 20

<211> 45

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 20
Leu Tyr Cys Arg Leu Lys Ile Gln Val Arg Lys Ala Ala Ile Thr Ser
1 5 10 15

Tyr Glu Lys Ser Asp Gly Val Tyr Thr Gly Leu Ser Thr Arg Asn Gln
20 25 30

Glu Thr Tyr Glu Thr Leu Lys His Glu Lys Pro Pro Gln
35 40 45

<210> 21

<211> 219

<212> PRT

<213> Artificial Sequence

<220>

15



<223> Description of Artificial
polypeptide

<400> 21

Gln Arg Trp Lys

1

Pro

Pro

Phe

Pro

65

Pro

Pro

Gln

Asn

Ser

145

Arg

Arg

Asp

Glu

Asn

Ser

50

Gly

Tyr

Ile

Ser

Val

130

Asp

Glu

Arg

Leu

Lys

Pro

35

Pro

Asp

Gln

Pro

Leu

115

Pro

His

Ala

Glu

Leu
195

Glu

20

Ser

Val

Cys

Gly

Asn

100

Asp

Pro

Glu

Gln

Ala

180

Gly

Ser

Gly

Phe

Pro

Pro

Ala

85

Pro

Thr

Leu

Ile

Tyr

165

Thr

Cys

Lys

Glu

Ser

Ser

Asn

70

Asp

Leu

Asp

Arg

Asp

150

Ser

Leu

Leu

Leu

Leu

Pro

Ser

55

Phe

Pro

Gln

Asp

Trp

135

Arg

Met

Glu

Glu

Tyr

Glu

Thr

40

Thr

Ala

Ile

Lys

Pro

120

Lys

Leu

Leu

Leu

Asp
200

Sequence: Synthetic

Ser

Gly

25

Pro

Phe

Ala

Leu

Trp

105

Ala

Glu

Glu

Ala

Leu

185

Ile

Ile

10

Thr

Gly

Thr

Pro

Ala

90

Glu

Thr

Phe

Leu

Thr

170

Gly

Glu

Val

Thr

Phe

Ser

Arg

75

Thr

Asp

Leu

Val

Gln

155

Trp

Arg

Glu

16

Cys

Thr

Thr

Ser

60

Arg

Ala

Ser

Tyr

Arg

140

Asn

Arg

Val

Ala

Gly

Lys

Pro

45

Ser

Glu

Leu

Ala

Ala

125

Arg

Gly

Arg

Leu

Leu
205

Lys

Pro

30

Thr

Thr

Val

Ala

His

110

Val

Leu

Arg

Arg

Arg

190

Cys

Ser

15

Leu

Leu

Tyr

Ala

Ser

95

Lys

Val

Gly

Cys

Thr

175

Asp

Gly

Thr

Ala

Gly

Thr

Pro

80

Asp

Pro

Glu

Leu

Leu

160

Pro

Met

Pro



Ala Ala Leu Pro Pro Ala Pro Ser Leu Leu Arg

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

210

<220>

<223>

<400> 22

22
171
PRT
Artificial Sequence

polypeptide

Pro Leu Cys Leu

1

Lys

Ala

Asp

Ala

65

Ser

Val

Ser

Glu

Glu
145

Ala

Pro

Arg

50

Ser

Pro

Cys

Thr

Gln

130

Thr

Arg

Ser

35

Arg

Gly

Gly

Ser

Met

115

Val

Pro

Gly

20

Ser

Ala

Ala

Gly

Ser

100

Gly

Pro

Glu

Gln

5

Thr

Ser

Pro

Gly

His

85

Ser

Asp

Phe

Thr

Arg

Gln

Ser

Thr

Glu

70

Asp

Thr

Ser

Leu
150

215

Glu

Gly

Ser

Arg

55

Ala

Thr

His

Asp

Lys

135

Leu

Description of Artificial

Ala

Pro

Ser

40

Asn

Arg

Gln

Ser

Ser

120

Glu

Gly

Sequence: Synthetic

Lys

Glu

25

Leu

Gln

Ala

Val

Ser

105

Ser

Glu

Ser

Val

10

Gln

Glu

Pro

Ser

Asn

90

Gln

Pro

Cys

Thr

Pro

Gln

Ser

Gln

Thr

75

Val

Cys

Ser

Ala

Glu
155

17

His

His

Ser

Ala

60

Gly

Thr

Ser

Glu

Phe

140

Glu

Leu

Leu

Ala

45

Pro

Ser

Cys

Ser

Ser

125

Arg

Lys

Pro

Leu

30

Ser

Gly

Ser

Ile

Gln

110

Pro

Ser

Pro

Ala

15

Ile

Ala

Val

Asp

Val

95

Ala

Lys

Gln

Leu

Asp

Thr

Leu

Glu

Ser

80

Asn

Ser

Asp

Leu

Pro
160



Leu Gly Val Pro Asp Ala Gly Met Lys Pro Ser

<210> 23

<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 23

165

Met Ser Asn Gly Tyr

1

Cys

Asp

Thr

Thr

65

Glu

Pro

Glu

Leu

Thr
145

Phe

Tyr

Val

50

Leu

Ala

Glu

Tyr

Leu

130

Ile

Arg

Leu

35

Ala

Glu

Leu

Leu

Leu

115

Val

Glu

Ala

20

Thr

Thr

Lys

Arg

Thr

100

Gln

Asp

5

Arg

Phe

Ser

Gly

Arg

85

Asp

Leu

Asp

Arg

Ser

Val

Leu

Gly

Val

70

Thr

Leu

Leu

Val

Asn
150

Thr

Lys

Pro

Asn

55

Trp

Gly

Pro

Asn

Leu

135

Arg

Asp

Met

Ala

40

Met

His

Ser

Ser

Leu

120

Asp

Ile

170

Sequence: Synthetic

Glu

Tyr

25

Glu

Gln

Leu

Pro

Pro

105

Leu

Lys

Ala

Asn

10

Ile

Val

Ala

Gly

Leu

90

Ser

Gln

Cys

Ala

Phe

Gln

Lys

Val

Trp

75

Ala

Phe

Pro

Met

Ala
155

18

Arg

Val

Glu

Glu

60

Thr

Ala

Glu

Thr

Glu

140

Glu

Tyr

Glu

Gln

45

Leu

Arg

Arg

Asn

Leu

125

Glu

Asn

Leu

Pro

30

Ile

Leu

Glu

Tyr

Ala

110

Val

Glu

Asn

Ile

15

Val

Gln

Leu

Phe

Met

95

His

Asp

Leu

Gly

Ser

Leu

Arg

Ser

Val

80

Asn

Asp

Lys

Leu

Asn
160



Glu Ser Gly Val Arg Glu Leu Leu

165

Trp Phe Ser Ala Phe Leu Asn Val

180

Leu Val Gln Glu Leu Thr Gly Ser

195

Ile Glu Asn

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

210

<220>

<223>

24
607
PRT
Artificial Sequence

polypeptide

<400> 24
Met Trp Leu Gln

1

Ser

Gly

Tyr

Met

65

Phe

Tyr

Glu

Ser

Gly

50

Gly

Lys

Leu

Ile

Val

35

Met

Trp

Gly

Gln

Gln

20

Arg

Asn

Ile

Arg

Ile
100

Ser

Leu

Ile

Trp

Asn

Phe

85

Asn

Leu

Val

Ser

Val

Thr

70

Thr

Ser

Leu

Gln

Cys

Arg

55

His

Phe

Leu

200

Description of Artificial

Leu

Ser

Ala

40

Gln

Thr

Ser

Arg

Lys Arg Ile Val Gln

170

Leu Arg Gln Thr Gly

185

Asp Cys Ser Glu Ser

205

Sequence: Synthetic

Leu

Gly

25

Ala

Ala

Gly

Leu

Ala
105

Gly

10

Gly

Ser

Pro

Glu

Asp

90

Glu

Thr

Gly

Gly

Gly

Pro

75

Asp

Asp

19

Val

Leu

Tyr

Lys

60

Thr

Ser

Thr

Ala

Val

Thr

45

Gly

Tyr

Lys

Ala

Lys

Asn

190

Asn

Cys

Lys

30

Phe

Leu

Ala

Asn

Val
110

Glu
175

Asn

Ala

Ser
15

Pro

Thr

Glu

Asp

Thr

95

Tyr

Asn

Glu

Glu

Ile

Gly

Asn

Trp

Ser

80

Ala

Phe



Cys

Thr

Ser

145

Leu

Gln

Ala

Pro

Ile

225

Tyr

Lys

Phe

Pro

Leu
305

Thr

Thr

130

Gly

Ser

Asp

Pro

Ser

210

Ser

Asp

Ser

Ser

Ala

290

Ser

Arg

115

Val

Gly

Ala

Ile

Lys

195

Arg

Ser

Glu

Gly

His

275

Pro

Leu

Arg

Thr

Gly

Ser

Asn

180

Thr

Phe

Leu

Ser

Gly

260

Phe

Arg

Arg

Gly

Val

Gly

Val

165

Ser

Leu

Ser

Gln

Pro

245

Gly

Val

Pro

Pro

Tyr

Ser

Ser

150

Gly

Tyr

Ile

Gly

Tyr

230

Trp

Gly

Pro

Pro

Glu
310

Asp

Ser

135

Asp

Asp

Leu

Tyr

Ser

215

Glu

Thr

Ser

Val

Thr

295

Ala

Trp

120

Gly

Ile

Arg

Ser

Arg

200

Gly

Asp

Phe

Gly

Phe

280

Pro

Cys

Tyr

Gly

Gln

Val

Trp

185

Ala

Ser

Phe

Gly

Ala

265

Leu

Ala

Arg

Phe

Gly

Met

Thr

170

Phe

Asn

Gly

Gly

Gly

250

Leu

Pro

Pro

Pro

Asp

Gly

Thr

155

Ile

Gln

Arg

Thr

Ile

235

Gly

Ser

Ala

Thr

Ala
315

20

Val

Ser

140

Gln

Thr

Gln

Leu

Asp

220

Tyr

Thr

Asn

Lys

Ile

300

Ala

Trp

125

Gly

Ser

Cys

Lys

Glu

205

Tyr

Tyr

Lys

Ser

Pro

285

Ala

Gly

Gly

Gly

Pro

Arg

Pro

190

Ser

Thr

Cys

Leu

Ile

270

Thr

Ser

Gly

Gln

Gly

Ser

Ala

175

Gly

Gly

Leu

Gln

Glu

255

Met

Thr

Gln

Ala

Gly

Gly

Ser

160

Ser

Lys

Val

Thr

Gln

240

Ile

Tyr

Thr

Pro

Val
320



His

Cys

Lys

Gly

Leu

385

Tyr

Arg

Phe

Ser

Gly

465

Arg

Asp

Leu

Asp

Thr

Gly

Ile

Val

370

Lys

Ser

Val

Leu

Gly

450

Val

Thr

Leu

Leu

Val
530

Arg

Val

Gln

355

Tyr

His

Thr

Lys

Pro

435

Asn

Trp

Gly

Pro

Asn

515

Leu

Gly

Leu

340

Val

Thr

Glu

Asp

Met

420

Ala

Met

His

Ser

Ser

500

Leu

Asp

Leu

325

Leu

Arg

Gly

Lys

Glu

405

Tyr

Glu

Gln

Leu

Pro

485

Pro

Leu

Lys

Leu

Lys

Leu

Pro

390

Asn

Ile

Val

Ala

Gly

470

Leu

Ser

Gln

Cys

Ile

Ser

Ala

Ser

375

Pro

Phe

Gln

Lys

Val

455

Trp

Ala

Phe

Pro

Met
535

Tyr

Leu

Ala

360

Thr

Gln

Arg

Val

Glu

440

Glu

Thr

Ala

Glu

Thr

520

Glu

Ile

Val

345

Ile

Arg

Gly

Tyr

Glu

425

Gln

Leu

Arg

Arg

Asn

505

Leu

Glu

Trp

330

Ile

Thr

Asn

Ser

Leu

410

Pro

Ile

Leu

Glu

Tyr

490

Ala

Val

Glu

Ala

Thr

Ser

Gln

Gly

395

Ile

Val

Gln

Leu

Phe

475

Met

His

Asp

Leu

21

Pro

Leu

Tyr

Glu

380

Ser

Ser

Leu

Arg

Ser

460

Val

Asn

Asp

Lys

Leu
540

Leu

Tyr

Glu

365

Thr

Met

Cys

Asp

Thr

445

Thr

Glu

Pro

Glu

Leu

525

Thr

Ala

Cys

350

Lys

Tyr

Ser

Phe

Tyr

430

Val

Leu

Ala

Glu

Tyr

510

Leu

Ile

Gly

335

Arg

Ser

Glu

Asn

Arg

415

Leu

Ala

Glu

Leu

Leu

495

Leu

Val

Glu

Thr

Leu

Asp

Thr

Gly

400

Ala

Thr

Thr

Lys

Arg

480

Thr

Gln

Arg

Asp



Arg Asn Arg Ile Ala

545

Arg Glu Leu Leu Lys

565

Phe Leu Asn Val Leu

580

Leu Thr Gly Ser Asp

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

<220>

<223>

<400> 25

25
615
PRT
Artificial Sequence

595

polypeptide

Met Trp Leu Gln

1

Ser

Gly

Tyr

Met

65

Phe

Tyr

Glu

Ser

Gly

50

Gly

Lys

Leu

Ile

Val

35

Met

Trp

Gly

Gln

Gln

20

Arg

Asn

Ile

Arg

Ile
100

Ser

Leu

Ile

Trp

Asn

Phe

85

Asn

Ala Ala Glu

550

Arg Ile Val

Arg Gln Thr

Cys Ser Glu

Leu

Val

Ser

Val

Thr

70

Thr

Ser

Leu

Gln

Cys

Arg

55

His

Phe

Leu

600

Description of Artificial

Leu

Ser

Ala

40

Gln

Thr

Ser

Arg

Asn

Gln

Gly

585

Ser

Asn

Lys

570

Asn

Asn

Gly

555

Glu

Asn

Ala

Asn

Asn

Glu

Glu

Glu

Trp

Leu

Ile
605

Sequence: Synthetic

Leu

Gly

25

Ala

Ala

Gly

Leu

Ala
105

Gly

10

Gly

Ser

Pro

Glu

Asp

90

Glu

Thr

Gly

Gly

Gly

Pro

75

Asp

Asp

22

Val

Leu

Tyr

Lys

60

Thr

Ser

Thr

Ala

Val

Thr

45

Gly

Tyr

Lys

Ala

Ser

Phe

Val

590

Glu

Cys

Lys

30

Phe

Leu

Ala

Asn

Val
110

Gly

Ser

575

Gln

Asn

Ser
15

Pro

Thr

Glu

Asp

Thr

95

Tyr

Val
560

Ala

Glu

Ile

Gly

Asn

Trp

Ser

80

Ala

Phe



Cys

Thr

Ser

145

Leu

Gln

Ala

Pro

Ile

225

Tyr

Lys

Phe

Pro

Leu
305

Thr

Thr

130

Gly

Ser

Asp

Pro

Ser

210

Ser

Asp

Ser

Ser

Ala

290

Ser

Arg

115

Val

Gly

Ala

Ile

Lys

195

Arg

Ser

Glu

Gly

His

275

Pro

Leu

Arg

Thr

Gly

Ser

Asn

180

Thr

Phe

Leu

Ser

Gly

260

Phe

Arg

Arg

Gly

Val

Gly

Val

165

Ser

Leu

Ser

Gln

Pro

245

Gly

Val

Pro

Pro

Tyr

Ser

Ser

150

Gly

Tyr

Ile

Gly

Tyr

230

Trp

Gly

Pro

Pro

Glu
310

Asp

Ser

135

Asp

Asp

Leu

Tyr

Ser

215

Glu

Thr

Ser

Val

Thr

295

Ala

Trp

120

Gly

Ile

Arg

Ser

Arg

200

Gly

Asp

Phe

Gly

Phe

280

Pro

Cys

Tyr

Gly

Gln

Val

Trp

185

Ala

Ser

Phe

Gly

Ala

265

Leu

Ala

Arg

Phe

Gly

Met

Thr

170

Phe

Asn

Gly

Gly

Gly

250

Leu

Pro

Pro

Pro

Asp

Gly

Thr

155

Ile

Gln

Arg

Thr

Ile

235

Gly

Ser

Ala

Thr

Ala
315

23

Val

Ser

140

Gln

Thr

Gln

Leu

Asp

220

Tyr

Thr

Asn

Lys

Ile

300

Ala

Trp

125

Gly

Ser

Cys

Lys

Glu

205

Tyr

Tyr

Lys

Ser

Pro

285

Ala

Gly

Gly

Gly

Pro

Arg

Pro

190

Ser

Thr

Cys

Leu

Ile

270

Thr

Ser

Gly

Gln

Gly

Ser

Ala

175

Gly

Gly

Leu

Gln

Glu

255

Met

Thr

Gln

Ala

Gly

Gly

Ser

160

Ser

Lys

Val

Thr

Gln

240

Ile

Tyr

Thr

Pro

Val
320



His

Cys

Lys

Gly

Leu

385

Ser

Gly

Phe

Pro

Pro

465

Ala

Pro

Thr

Leu

Thr

Gly

Ile

Val

370

Lys

Lys

Glu

Ser

Ser

450

Asn

Asp

Leu

Asp

Arg
530

Arg

Val

Gln

355

Tyr

His

Leu

Leu

Pro

435

Ser

Phe

Pro

Gln

Asp

515

Trp

Gly

Leu

340

Val

Thr

Glu

Tyr

Glu

420

Thr

Thr

Ala

Ile

Lys

500

Pro

Lys

Leu

325

Leu

Arg

Gly

Lys

Ser

405

Gly

Pro

Phe

Ala

Leu

485

Trp

Ala

Glu

Asp

Leu

Lys

Leu

Pro

390

Ile

Thr

Gly

Thr

Pro

470

Ala

Glu

Thr

Phe

Ile

Ser

Ala

Ser

375

Pro

Val

Thr

Phe

Ser

455

Arg

Thr

Asp

Leu

Val
535

Tyr

Leu

Ala

360

Thr

Gln

Cys

Thr

Thr

440

Ser

Arg

Ala

Ser

Tyr

520

Arg

Ile

Val

345

Ile

Arg

Gly

Gly

Lys

425

Pro

Ser

Glu

Leu

Ala

505

Ala

Arg

Trp

330

Ile

Thr

Asn

Ser

Lys

410

Pro

Thr

Thr

Val

Ala

490

His

Val

Leu

Ala

Thr

Ser

Gln

Gly

395

Ser

Leu

Leu

Tyr

Ala

475

Ser

Lys

Val

Gly

24

Pro

Leu

Tyr

Glu

380

Ser

Thr

Ala

Gly

Thr

460

Pro

Asp

Pro

Glu

Leu
540

Leu

Tyr

Glu

365

Thr

Gln

Pro

Pro

Phe

445

Pro

Pro

Pro

Gln

Asn

525

Ser

Ala

Cys

350

Lys

Tyr

Arg

Glu

Asn

430

Ser

Gly

Tyr

Ile

Ser

510

Val

Asp

Gly

335

Arg

Ser

Glu

Trp

Lys

415

Pro

Pro

Asp

Gln

Pro

495

Leu

Pro

His

Thr

Leu

Asp

Thr

Lys

400

Glu

Ser

Val

Cys

Gly

480

Asn

Asp

Pro

Glu



Ile

545

Tyr

Thr

Cys

Pro

<210> 26

Asp

Ser

Leu

Leu

Ala
610

Arg

Met

Glu

Glu

595

Pro

<211> 567
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 26

Leu

Leu

Leu

580

Asp

Ser

Met Trp Leu Gln

1

Ser

Gly

Tyr

Met

65

Phe

Glu

Ser

Gly

50

Gly

Lys

Ile

Val

35

Met

Trp

Gly

Gln

20

Arg

Asn

Ile

Arg

Glu

Ala

565

Leu

Ile

Leu

Ser

Leu

Ile

Trp

Asn

Phe
85

Leu

550

Thr

Gly

Glu

Leu

Leu

Val

Ser

Val

Thr

70

Thr

Gln

Trp

Arg

Glu

Arg
615

Leu

Gln

Cys

Arg

55

His

Phe

Asn

Arg

Val

Ala
600

Leu

Ser

Ala

40

Gln

Thr

Ser

Gly Arg Cys Leu Arg

555

Arg Arg Thr Pro Arg

570

Leu Arg Asp Met Asp

585

Leu Cys Gly Pro Ala

605

Sequence: Synthetic

Leu

Gly

25

Ala

Ala

Gly

Leu

Gly

10

Gly

Ser

Pro

Glu

Asp
90

Thr

Gly

Gly

Gly

Pro

75

Asp

25

Val

Leu

Tyr

Lys

60

Thr

Ser

Ala

Val

Thr

45

Gly

Tyr

Lys

Glu

Arg

Leu

590

Ala

Cys

Lys

30

Phe

Leu

Ala

Asn

Ala

Glu

575

Leu

Leu

Ser

15

Pro

Thr

Glu

Asp

Thr
95

Gln

560

Ala

Gly

Pro

Ile

Gly

Asn

Trp

Ser

80

Ala



Tyr

Cys

Thr

Ser

145

Leu

Gln

Ala

Pro

Ile

225

Tyr

Lys

Phe

Pro

Leu

Thr

Thr

130

Gly

Ser

Asp

Pro

Ser

210

Ser

Asp

Ser

Ser

Ala
290

Gln

Arg

115

Val

Gly

Ala

Ile

Lys

195

Arg

Ser

Glu

Gly

His

275

Pro

Ile

100

Arg

Thr

Gly

Ser

Asn

180

Thr

Phe

Leu

Ser

Gly

260

Phe

Arg

Asn

Gly

Val

Gly

Val

165

Ser

Leu

Ser

Gln

Pro

245

Gly

Val

Pro

Ser

Tyr

Ser

Ser

150

Gly

Tyr

Ile

Gly

Tyr

230

Trp

Gly

Pro

Pro

Leu

Asp

Ser

135

Asp

Asp

Leu

Tyr

Ser

215

Glu

Thr

Ser

Val

Thr
295

Arg

Trp

120

Gly

Ile

Arg

Ser

Arg

200

Gly

Asp

Phe

Gly

Phe

280

Pro

Ala

105

Tyr

Gly

Gln

Val

Trp

185

Ala

Ser

Phe

Gly

Ala

265

Leu

Ala

Glu

Phe

Gly

Met

Thr

170

Phe

Asn

Gly

Gly

Gly

250

Leu

Pro

Pro

Asp

Asp

Gly

Thr

155

Ile

Gln

Arg

Thr

Ile

235

Gly

Ser

Ala

Thr

26

Thr

Val

Ser

140

Gln

Thr

Gln

Leu

Asp

220

Tyr

Thr

Asn

Lys

Ile
300

Ala

Trp

125

Gly

Ser

Cys

Lys

Glu

205

Tyr

Tyr

Lys

Ser

Pro

285

Ala

Val

110

Gly

Gly

Pro

Arg

Pro

190

Ser

Thr

Cys

Leu

Ile

270

Thr

Ser

Tyr

Gln

Gly

Ser

Ala

175

Gly

Gly

Leu

Gln

Glu

255

Met

Thr

Gln

Phe

Gly

Gly

Ser

160

Ser

Lys

Val

Thr

Gln

240

Ile

Tyr

Thr

Pro



Leu

305

His

Cys

Lys

Gly

Leu

385

Gln

Thr

Ser

Pro

Gly

465

His

Ser

Asp

Ser

Thr

Gly

Ile

Val

370

Lys

Arg

Gln

Ser

Thr

450

Glu

Gly

Asp

Thr

Leu

Arg

Val

Gln

355

Tyr

His

Glu

Gly

Ser

435

Arg

Ala

Thr

His

Asp
515

Arg

Gly

Leu

340

Val

Thr

Glu

Ala

Pro

420

Ser

Asn

Arg

Gln

Ser

500

Ser

Pro

Leu

325

Leu

Arg

Gly

Lys

Lys

405

Glu

Leu

Gln

Ala

Val

485

Ser

Ser

Glu

310

Asp

Leu

Lys

Leu

Pro

390

Val

Gln

Glu

Pro

Ser

470

Asn

Gln

Pro

Ala

Ile

Ser

Ala

Ser

375

Pro

Pro

Gln

Ser

Gln

455

Thr

Val

Cys

Ser

Cys

Tyr

Leu

Ala

360

Thr

Gln

His

His

Ser

440

Ala

Gly

Thr

Ser

Glu
520

Arg

Ile

Val

345

Ile

Arg

Gly

Leu

Leu

425

Ala

Pro

Ser

Cys

Ser

505

Ser

Pro

Trp

330

Ile

Thr

Asn

Ser

Pro

410

Leu

Ser

Gly

Ser

Ile

490

Gln

Pro

Ala

315

Ala

Thr

Ser

Gln

Gly

395

Ala

Ile

Ala

Val

Asp

475

Val

Ala

Lys

27

Ala

Pro

Leu

Tyr

Glu

380

Ser

Asp

Thr

Leu

Glu

460

Ser

Asn

Ser

Asp

Gly

Leu

Tyr

Glu

365

Thr

Pro

Lys

Ala

Asp

445

Ala

Ser

Val

Ser

Glu
525

Gly

Ala

Cys

350

Lys

Tyr

Leu

Ala

Pro

430

Arg

Ser

Pro

Cys

Thr

510

Gln

Ala

Gly

335

Arg

Ser

Glu

Cys

Arg

415

Ser

Arg

Gly

Gly

Ser

495

Met

Val

Val

320

Thr

Leu

Asp

Thr

Leu

400

Gly

Ser

Ala

Ala

Gly

480

Ser

Gly

Pro



Phe Ser Lys Glu Glu Cys Ala Phe
530 535

Thr Leu Leu Gly Ser Thr Glu Glu
545 550

Asp Ala Gly Met Lys Pro Ser
565

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

27
42
PRT
Artificial Sequence

<220>
<223> Description of Artificial

polypeptide

<400> 27
Arg Leu Lys Ile Gln Val Arg Lys
1 5

Ser Asp Gly Val Tyr Thr Gly Leu
20

Glu Thr Leu Lys His Glu Lys Pro
35 40

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

28
42
PRT
Artificial Sequence

<220>
<223> Description of Artificial

polypeptide

<400> 28
Arg Leu Lys Ile Gln Val Arg Lys
1 5

Ser Asp Gly Val Tyr Thr Gly Leu
20

Arg Ser Gln Leu Glu Thr Pro Glu
540

Lys Pro Leu Pro Leu Gly Val Pro
555 560

Sequence: Synthetic

Ala Ala Ile Thr Ser Tyr Glu Lys
10 15

Ser Thr Arg Asn Gln Glu Thr Tyr
25 30

Pro Gln

Sequence: Synthetic

Ala Ala Ile Thr Ser Tyr Glu Lys
10 15

Ser Thr Arg Asn Gln Glu Thr Tyr
25 30

28



Glu Thr Leu Lys His Glu Lys Pro Pro Gln

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

<220>

<223>

<400> 29

29
24
PRT
Artificial Sequence

35

peptide

40

Description of Artificial Sequence: Synthetic

Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu

1

5

Ser Leu Val Ile Thr Leu Tyr Cys

<210> 30
<211> 86

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 30

20

Ala Leu Ser Asn

1

Leu

Ala

Arg

Ile

65

Val

Pro

Pro

Pro

50

Trp

Ile

Ala

Thr

35

Ala

Ala

Thr

Lys

20

Ile

Ala

Pro

Leu

Ser

Pro

Ala

Gly

Leu

Tyr
85

Ile

Thr

Ser

Gly

Ala

70

Cys

Met

Thr

Gln

Ala

55

Gly

Tyr

Thr

Pro

40

Val

Thr

10

Sequence: Synthetic

Phe

Pro

25

Leu

His

Cys

Ser

10

Ala

Ser

Thr

Gly

His

Pro

Leu

Arg

Val
75

29

Phe

Arg

Arg

Gly

60

Leu

Val

Pro

Pro

45

Leu

Leu

Pro

Pro

30

Glu

Asp

Leu

15

Val

15

Thr

Ala

Ile

Ser

Phe

Pro

Cys

Tyr

Leu
80



<210> 31
<211> 83
<212> PRT
<213> Artificial Sequence

<220>

<223> Description of Artificial
polypeptide

<400> 31

Ala Leu Ser Asn Ser Ile Met Tyr

1 5

Leu Pro Ala Lys Pro Thr Thr Thr

20
Ala Pro Thr Ile Ala Ser Gln Pro
35 40
Arg Pro Ala Ala Gly Gly Ala Vval
50 55

Ile Trp Ala Pro Leu Ala Gly Thr

65 70

Val Ile Thr

<210> 32

<211> 255

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 32
Asp Ile Gln Met Thr Gln Ser Pro

1

5

Sequence: Synthetic

Phe Ser
10

Pro Ala

25

Leu Ser

His Thr

Cys Gly

His Phe Val Pro Val
15

Pro Arg Pro Pro Thr
30

Leu Arg Pro Glu Ala
45

Arg Gly Leu Asp Ile
60

Val Leu Leu Leu Ser
75

Sequence: Synthetic

Phe

Pro

Cys

Tyr

Leu
80

Ser Ser Leu Ser Ala Ser Val Gly

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn Thr Ala

20

25

30

30



Val

Tyr

Ser

65

Glu

Thr

Ser

Val

Gly

145

Ala

Ala

Gly

Ala

Ala

225

Phe

Ala

Ser

50

Arg

Asp

Phe

Gly

Glu

130

Gly

Ser

Pro

Tyr

Asp

210

Glu

Tyr

Trp

35

Ala

Ser

Phe

Gly

Ser

115

Ser

Ser

Gly

Gly

Thr

195

Thr

Asp

Ala

Tyr

Ser

Gly

Ala

Gln

100

Gly

Ser

Leu

Phe

Lys

180

Arg

Ser

Thr

Met

Gln

Phe

Thr

Thr

85

Gly

Lys

Gly

Val

Asn

165

Gly

Tyr

Lys

Ala

Asp
245

Gln

Leu

Asp

70

Tyr

Thr

Pro

Gly

Gln

150

Ile

Leu

Ala

Asn

Val

230

Val

Lys

Tyr

55

Phe

Tyr

Lys

Gly

Gly

135

Pro

Lys

Glu

Asp

Thr

215

Tyr

Trp

Pro

40

Ser

Thr

Cys

Val

Ser

120

Gly

Gly

Asp

Trp

Ser

200

Ala

Tyr

Gly

Gly

Gly

Leu

Gln

Glu

105

Gly

Ser

Gly

Thr

Val

185

Val

Tyr

Cys

Gln

Lys

Val

Thr

Gln

90

Ile

Glu

Gly

Ser

Tyr

170

Ala

Lys

Leu

Ser

Gly
250

Ala

Pro

Ile

75

His

Lys

Gly

Gly

Leu

155

Ile

Arg

Gly

Gln

Arg

235

Thr

31

Pro

Ser

60

Ser

Tyr

Arg

Ser

Gly

140

Arg

His

Ile

Arg

Met

220

Trp

Leu

Lys

45

Arg

Ser

Thr

Thr

Glu

125

Gly

Leu

Trp

Tyr

Phe

205

Asn

Gly

Val

Leu

Phe

Leu

Thr

Gly

110

Val

Ser

Ser

Val

Pro

190

Thr

Ser

Gly

Thr

Leu

Ser

Gln

Pro

95

Ser

Gln

Gly

Cys

Arg

175

Thr

Ile

Leu

Asp

Val
255

Ile

Gly

Pro

80

Pro

Thr

Leu

Gly

Ala

160

Gln

Asn

Ser

Arg

Gly
240



<210> 33

<211> 240
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 33

Glu Ile Gln Leu

1

Ser

Gly

Gly

Lys

65

Leu

Thr

Thr

Gly

Ser

145

Asp

Val

Met

Trp

50

Gly

Gln

Arg

Val

Gly

130

Ala

Ile

Arg

Asn

35

Ile

Arg

Ile

Arg

Thr

115

Gly

Ser

Asn

Ile

20

Trp

Asn

Phe

Asn

Gly

100

Val

Gly

Val

Ser

Val

5

Ser

Val

Thr

Thr

Ser

85

Tyr

Ser

Ser

Gly

Tyr
165

Gln

Cys

Arg

His

Phe

70

Leu

Asp

Ser

Asp

Asp

150

Leu

Ser

Ala

Gln

Thr

55

Ser

Arg

Trp

Gly

Ile

135

Arg

Ser

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

Gly

120

Gln

Val

Trp

Sequence: Synthetic

Gly

Ser

25

Pro

Glu

Asp

Glu

Phe

105

Gly

Met

Thr

Phe

Gly

10

Gly

Gly

Pro

Asp

Asp

90

Asp

Gly

Thr

Ile

Gln
170

Leu

Tyr

Lys

Thr

Ser

75

Thr

Val

Ser

Gln

Thr

155

Gln

32

Val

Thr

Gly

Tyr

60

Lys

Ala

Gly

Ser
140

Lys

Lys

Phe

Leu

45

Ala

Asn

Val

Gly

Gly

125

Pro

Arg

Pro

Pro

Thr

30

Glu

Asp

Thr

Tyr

Gln

110

Gly

Ser

Ala

Gly

Gly

15

Asn

Trp

Ser

Ala

Phe

95

Gly

Gly

Ser

Ser

Lys
175

Gly

Tyr

Met

Phe

Tyr

80

Cys

Thr

Ser

Leu

Gln

160

Ala



Pro Lys Thr Leu Ile Tyr Arg Ala
180

Ser Arg Phe Ser Gly Ser Gly Ser
195 200

Ser Ser Leu Gln Tyr Glu Asp Phe
210 215

Asp Glu Ser Pro Trp Thr Phe Gly
225 230

<210> 34
<211> 26
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
peptide

<400> 34
Ile Tyr Leu Ile Ile Gly Ile Cys
1 5

Phe Val Ala Leu Leu Val Phe Tyr
20

<210> 35

<211> 1075

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial
polynucleotide

<400> 35
taatacgact cactataggg agaaagacgc

ggggaattcc aagacacaat ccgctagccc
tactgagcag tcctggatgg aaaacgactt

atccaactat tcagaactcc gcgaagatat

Asn Arg Leu Glu Ser Gly Val Pro
185 190

Gly Thr Asp Tyr Thr Leu Thr Ile
205

Gly Ile Tyr Tyr Cys Gln Gln Tyr
220

Gly Gly Thr Lys Leu Glu Ile Lys
235 240

Sequence: Synthetic

Gly Gly Gly Ser Leu Leu Met Val
10 15

Ile Thr
25

Sequence: Synthetic

caccatgggc aagaagcaaa atcgcaagac
accacctaaa gagcgttcta gctcccctgce
cgatgaactc cgggaagagg gatttaggcg

ccagacaaag gggaaggaag tcgagaattt

33

60

120

180

240



cgagaagaac
actcatggaa
caggtgtgac
aagagagggc
ttgggattac
aaacgggact
ggctcggcaa
tcggcgtgcec
gatgctgcga
gacggttgac
tatcctgaag
ctccgagggt
tcgcccagcet
tcaacccttg
<210> 36

<211> 5751
<212> DNA

ctcgaggagt
cttaagacaa
cagctcgagg
aaattcaggg
gtcaagaggc
aaactggaga
gctaatgtgc
acccctaggc
gccgeteggg
cttagcgccg
gagaagaact
gagattaagt
ctcaaggaac

cagaaccacg

gcatcacccg

aagccaggga
agcgcgtgag
agaagcgcat
ctaacctgcg
atacacttca
aaatccaaga
atattatcgt
aaaagggaag
agacactcca
tccagccacg
atttcatcga
tgctcaaaga

caaagatgga

<213> Artificial Sequence

<220>

tatcacaaac
gcttcgagag
cgcgatggaa
taagaggaac
gttgatcggc
agacatcatt
gatccaacgc
gcgctttact
ggtgactttg
ggcacgceegsg
aatctcttac
taaacagatg
ggctcttaat

ttataaggat

actgagaaat
gagtgtcgga
gacgagatga
gaacagagtc
gtccccgaga
caagaaaatt
acaccccagc
aaggtggaga
aagggcaaac
gaatggggcc
cctgcaaagt
ctgcgagact
atggagcgca

gacgatgata

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 36
taatacgact

gattctcact
ctggataaag
ggacacccat
aaagaaggct
caaacgggac
gactatcctg

gagtgacctt

cactataggg
ctgaatataa
tctcaagacc
cggctgaaaa
ggggtggcga
aaagagggcc
aatatttatg

caacgcgacc

agaaagacgc
atgggctgaa
cctcagtgtg
taaaaggctg
tacttgtaag
attacatcat
cacctaatac

tcgactccca

caccatgaca
ttctgcaatt
ctgtattcag
gcggaagatc
cgataaaaca
ggtaaagggt
tggagccccc

cactctgatc

34

ggttcaaata
aaacggcaca
gaaacgcatc
taccaagcca
gactttaaac
agtattcaac
agattcataa

atgggagact

gtctcaaaga
gtctgagatc
acgagatgaa
tgcaggagat
gcgacgtaga
ttccaaacct
ggtatagctc
tgaaagagaa
ctattcggct
ccatctttaa
tgagttttat
tcgtgacaac
ataatagata

aatga

gtcacattac
ggcttgcecttc
tcacgtgcag
atggaaaaca
caactaagat
aagaggagct
agcaagtgtt

ttaacacccc

300

360

420

480

540

600

660

720

780

840

900

960

1020

1075

60

120

180

240

300

360

420

480



gctgtccact
cagtgctctc
agaatatacc
gagtaaagcc
ccacagtgca
atggaaactg
aataaagatg
cgctttcaaa
ggaaagatcc
aactcatagc
aattgagaca
catcaacaaa
aatcgacact
aaccatacgc
ggatacattc
gaatcggcct
gtcacccgga
gcccttcecttg
ttatgaggca
ttttcgacca
tcggattcag
tatgcaaggt
caaagacaag
acaacccttc
catcagagcc
agcattcccc

catcgtgttg

ctcgacagat
caccaagcgg
ttcttttcag
cttctctcca
ataaaacttg
aacaatctcc
ttctttgaga
gcagtgtgtc
aaaatagaca
aaagctagcc
cagaaaaccc
atcgataggc
ataaagaatg
gaatactaca
ctcgacacgt
atcacgggga
cctgatggat
ctgaaacttt
tccatcattc
atctcattga
cagcacataa
tggttcaata
aaccacatga
atgctgaaaa
atatatgaca
ttgaaaaccg

gaagttcttg

ctactagaca
accttatcga
cccctcacca
aatgtaaacg
aattgcgaat
tcttgaatga
ccaacgaaaa
gaggaaaatt
ccctgactag
gtcgccaaga
tgcaaaagat
cacttgctcg
ataaaggcga
aacacctcta
acacccttcc
gtgaaatagt
tcaccgccga
tccaaagtat
tgatcccgaa
tgaacattga
agaagctgat
tacgaaaatc
ttattagtat
cattgaataa
aaccaacagc
gcacacggca

cccgecgcaat

gaaagtcaac
catctacaga
cacctattcc
gaccgaaatt
taagaatctc
ctactgggtg
caaagacacc
tattgcactg
ccaacttaaa
aattacgaaa
aaatgaaagc
ccttatcaag
tataaccacc
cgccaataaa
caggctgaac
agctatcatc
attctaccag
tgagaaagag
geeeggeagsg
tgcaaagatc
ccaccatgat
aatcaatgtt
cgatgctgag
gctgggaatt
aaatatcatt

gggttgccct

ccggcaggaa

35

aaggatacac
acactccacc
aaaattgacc
atcactaact
actcaaagta
cataacgaaa
acgtaccaga
aatgcttaca
gaactggaaa
atcagagctg
cgcagctggt
aagaaaaggg
gatcccacag
ctcgaaaatc
caggaagaag
aattcactcc
agatacatgg
ggaatacttc
gacacgacca
ctcaataaaa
caagtaggct
atccagcata
aaagcctttg
gatggcacct
ctgaatggtc
ctgtcaccac

aaggaaatca

aggaactgaa
ccaaaagcac
acattgtggg
atctctccga
gatccacgac
tgaaggctga
atctctggga
agcggaagca
agcaagagca
aactgaagga
tctttgaacg
agaagaatca
aaattcaaac
tcgaggaaat
ttgaatcact
ctaccaagaa
aagaactggt
caaactcatt
agaaagagaa
tactggcaaa
tcatccccgg
taaaccgggc
acaaaataca
acttcaaaat
agaaattgga
tcctcttcaa

agggcattca

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



actgggcaaa
aaaccccata
tgggtacaaa
tgagtctcaa
ggggattcaa
caaggaaatc
gatcaatatc
catcaagctc
gaaccagaaa
aatcacactc
ctggtaccaa
tcatatatac
tagtctgttt
ggatccattc
gaaacccaaa
ggtgggaaag
caaatgggat
gaaccgacaa
gatttccagg
aaagaaatgg
gaaacacatg
aatgagatat
gtgctggcegt
cgttcaacca
atttgaccca
taaagacacc

CCaacCcCcCaaa

gaggaagtta
gttagtgcac
atcaatgtgc
atcatgggcg
ttgactcgtg
aaagaggaca
gtcaaaatgg
cccatgacat
cgtgccagga
ccagacttca
aacagggata
aactatctga
aataaatggt
ttgacgcctt
acaattaaaa
gacttcatgt
ctcataaaac
ccgaccactt
atctacaatg
gccaaggaca
aagaaatgca
catctcacac
ggttgcggag
ctgtggaagt
gccatccctc
tgcacaagga

tgtccgacta

aattgagcct
aaaatctgct
aaaagagcca
aactcccctt
atgtgaagga
caaacaaatg
ccatcctgcc
tcttcacaga
ttgctaaatc
aactttacta
tagatcaatg
tctttgacaa
gctgggaaaa
atacaaagat
ccctcgagga
ccaaaacccc
ttaagtcatt
gggagaaaat
aattgaaaca
tgaacagaca
gctcttcact
ccgtcagaat
aaatcggtac
ctgtgtggcg
tcctgggtat
tgtttattgc

tgattgactg

gtttgcagac
gaagttgatc
agctttcttg
cgtgattgca
cctcttcaag
gaagaacatt
caaggtaatt
acttgaaaag
tattctctcc
caaggcgacc
gaaccgaacg
accggagaag
ctggctcgcea
aaattcccga
aaacctgggt
aaaagcgatg
ttgcacagct
cttcgcaaca
aatttacaag
cttctctaag
ggcaatcagg
ggccatcatt
tctccttcac
gttcctcaga
atacccgaat
agctctcttc

gattaagaag

36

gacatgatcg
agtaatttct
tacaccaaca
tccaagcgga
gagaactaca
ccatgctctt
tacaggttca
acgacgctga
caaaagaaca
gtgacgaaaa
gagcccagceg
aacaagcaat
atctgtagga
tggattaaag
attacgattc
gcaaccaaag
aaagaaacga
tacagttctg
aagaagacga
gaagacattt
gaaatgcaaa
aagaagagcg
tgttggteges
gatctggaac
gagtataaat
acaatcgcga

atgtggcaca

tctatttgga
ccaaagtgag
acaggcaaac
tcaaatacct
aacccctgct
gggtgggaag
atgctatacc
agttcatttg
aagctggegg
cggcttggta
aaattatgcc
ggggaaagga
agctgaaact
atctcaacgt
aggacattgg
acaaaatcga
caattagggt
acaaaggcct
acaaccctat
atgcagccaa
tcaaaacaac
gaaacaaccg
actgtaaact
tcgaaatccc
cctgectgcta
agacgtggaa

tatacactat

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



ggaatactat
actcgaaacc
ttccctgatc
agagacacaa
aagtcagatg
ctcagtggta
tgcggccgcet
actccagcag
tgctcaggta
ggtagtggtc
ccttgatgcc
actccagctt
tgcggttcac
cgtccttgaa
agtcgtgctg
tggtcacgag
tcagcttgcc
ttacgtcgcc
tgctcaccat
ccaccgtaca
aaagtcccgt
tggaaatccc
caccatggta
ggtcatgtac
cgtacttggc
cacccattga

tgacgtcaat

gctgcgatca
atcatactct

ggtgggaatt

aaaattccaa
ctcaaggggc
tttgtgagcc
ttacttgtac
gaccatgtga
gtggttgtcg
ggcgagctgc
gttcttctgc
gtgccccagg
cagggtgtcg
gaagatggtg
cttcatgtgg
ggtgggccag
gtaggtggca
gtccagctcg
ggtggcggga
cgcctaccgc
tgattttggt
cgtgagtcaa
atagcgatga
tgggcataat
atatgataca

cgtcaatgga

gggcgggest

agaacgatga
ctaaattgag
agctacaaag
cacactattg
ttcatgatgt
agggcattgg
agctcgtcca
tcgecgecttct
ggcagcagca
acgctgccgt
ttgtcggcca
atgttgccgt
ccctcgaact

cgctcctgga

tcggggtagce
ggcacgggea
tcgccctcge
accaggatgg
tctgacggtt
ccatttgcegt
gccaaaacaa
accgctatcc
ctaatacgta
gccaggeges
cttgatgtac

aagtccctat

cgttgggegg

gttcatatca
tcaagaacag
acgatgacga
caatgaaaat
ccccataatt
ccttctgata
tgccgagagt
cgttgggsgtc

cggggccgtc

cctcgatgtt
tgatatagac
cctccttgaa
tcacctcggc
cgtagccttc
ggctgaagca
gcttgeccggt
cctcgccgga
gcaccacccc
cactaaacca
caatggggcg
actcccattg
acgcccattg
gatgtactgc
ccatttaccg
tgccaagtgg
tggcgttact

tcagccaggc

37

tttgtgggca
aaaactaaac
caaggaccat
aaatttcctt
tttggcagag
ggcagcctgc
gatcccggeg
tttgctcagg
gccgatgggg
gtggcggatc
gttgtggctg
gtcgatgccc
gcgggtcttg
gggcatggeg
ctgcacgccg
ggtgcagatg
cacgctgaac
ggtgaacagc
gctctgctta
gagttgttac
acgtcaatgg
atgtactgcc
caagtaggaa
tcattgacgt
gcagtttacc
atgggaacat

gggccattta

catggatgaa
accgtatatt
ggagacggtg
tattagccag
ggaaaaagat
acctgaggag
gcggtcacga
gcggactggg
gtgttctgct
ttgaagttca
ttgtagttgt
ttcagctcga
tagttgccgt
gacttgaaga
taggtcaggg
aacttcaggg
ttgtggccgt
tcctcgecect
tatagacctc
gacattttgg
ggtggagact
aaaaccgcat
agtcccataa
caataggggg
gtaaatactc
acgtcattat

ccgtaagtta

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



tgtaacgacg
ctggggactg
gctagatgac
aacctgcaca
gctagcttga
gatgagtttg
tgtgatgcta
<210>
<211>

<212>
<213>

37
18285
DNA

<220>
<223>
polyn

<400> 37
cggccgeges

gcgtgagcega
cactagggag
aagcagggcg
agtcaaagaa
cgcttttcag
gagggtccta
caaggcggca
caaagcagca
cctctgtagg
ctgcagactt
cagctggaga
ccgagcagcc

ggtattccaa

tctcagctga
tggtggggtc
acattagtgg
atgtgcacat
ctgactgaga
gacaaaccac

ttgctttatt

ucleotide

gggaggagec
cgcagaagac
tgccagacag
aggcattgcc
aggggtgacg
accggcttaa
cgcccacgga
acgaggctgg
gggaagctcg
ctccacctct
aagtgtccct
tctgagaacg
taactgggag

cagacctgca

caatgagatc

g8888agges
gtgcagcgca
gtaccctaaa
tacagcgtac
aactagaatg

tgtaaccatt

Artificial Sequence

aagatggccg
ggtgatttct
tgggcgcagg
tcacctggga
gacgcacctg
gaaacggcgc
atctcgctga
gg88agesecs
aactgggtgg
gggggcages
gtctgacagc
ggcagactgc
gcacccccca

gctgagggtc

acatggacac
ggagggatag
ccagcatggc
acttagagta
cttcagctca
cagtgaaaaa

ataagctgca

aataggaaca
gcatttccat
ccagtgtgtg
agcgcaaggs
gaaaatcggg
accacgagac
ttgctagcac
cccgccattg
agcccaccac
cacagacaaa
tttgaagaga
ctcctcaagt

gcaggggeac

ctgtctgtta

38

aggaagggea

cattgggaga
acatgtatac
taatggatcc
cagacatgat
aatgctttat

ataaacaagt

Description of Artificial Sequence: Synthetic

gctccggtct
ctgaggtacc
tgcgcaccgt
gtcagggagt
tcactcccac
tatatcccac
agcagtctga
cccaggcttg
agctcaagga
caaaaagaca
gcagtggttc
gggtccctga
actgacacct

gaaggaaaac

atatcacact
tatacctaat
atatgtaact
gcaggcctct
aagatacatt
ttgtgaaatt

t

acagctccca
gggttcatct
gcgegagecg
tccctttecg
ccgaatattg
acctggctcg
gatcaaactg
cttaggtaaa
ggcctgectg
gcagtaacct
tcccagcacg
cccctgaccc
cacacggcag

taacaaccag

5400

5460

5520

5580

5640

5700

5751

60

120

180

240

300

360

420

480

540

600

660

720

780

840



aaaggacatc
taaaaccaca
cgcctctect
gaatgatttt
ggaggacatt
tataactaga
ggctcgagaa
aagggtatca
aaaaagaata
aaatctacgt
cactctgcag
gattcaggaa
cataattgtc
gaaaggtcgg
aaccctacaa
tcaacccaga
ctttatagac
cctgaaggaa
caaaatgtaa
agctaacatc
tggactaaat
atcagtgtgc
aaaaggatgg
cctagtctct
ttacataatg
acccaataca

agactcccac

tacaccgaaa
aagatgggga
cctccaaagg
gatgagctga
caaaccaaag
ataaccaata
ctacgtgaag
gcaatggaag
aaaagaaatg
ctgattggtg
gatattatcc
atacagagaa
agattcacca
gttaccctca
gccagaagag
atttcatatc
aagcaaatgt
gcgctaaaca
agaccatcaa
ataatgacag
tctgcaatta
tgtattcagg
aggaagatct
gataaaacag
gtaaagggat
ggagcaccca

acattaataa

acccatctgt
aaaaacagaa
aacgcagttc
gagaagaagg
gcaaagaagt
cagagaagtg
aatgcagaag
atgaaatgaa
agcaaagcct
tacctgaaag
aggagaactt
cgccacaaag
aagttgaaat
aaggaaagcc
agtgggggcc
cagccaaact
tgagagattt
tggaaaggaa

gactaggaag

gatcaacttc
aaagacacag
aaacccatct
accaagccaa
actttaaacc
caattcaaca
gattcataaa

tgggagactt

acatcaccat
cagaaaaact
ctcaccagca
cttcagacga
tgaaaacttt
cttaaaggag
cctcaggagc
tgaaatgaag
Cccaagaaata
tgatgtggag
ccccaatcta
atactcctcg
gaaggaaaaa
catcagacta
aatattcaac
aagcttcata
tgtcaccacc
caaccggtac
aaactgcatc
acacataaca
actggcaagt
cacgtgcaga
tggaaaacaa
aacaaagatc
agaggagcta
gcaagtcctc

taacacccca

39

catcaaagac
ggaaactcta
acagaacaaa
tcaaattact
gaaaaaaatt
ctgatggagc
cgatgcgatc
cgagaaggga
tgggactatg
aatggaacca
gcaaggcagsg
agaagagcaa
atgttaaggg
acagcggatc
attcttaaag
agtgaaggag
aggcctgccc
cagccgctgc
aactaatgag
atattaactt
tggataaaga
gacacacata
aaaaaggcag
aaaagagaca
actatcctaa
agtgacctac

ctgtcaacat

Caaaagtaga
aaacgcagag
gctggatgga
ctgagctacg
tagaagaatg
tgaaaaccaa
aactggaaga
agtttagaga
tgaaaagacc
agttggaaaa
ccaacgttca
ctccaagaca
cagccagaga
tctcggcaga
aaaagaattt
aaataaaata
taaaagagct
aaaatcatgc
caaaatcacc
taaatataaa
gtcaagaccc
ggctcaaaat
gggttgcaat
aagaaggcca
atatttatgc
aaagagactt

tagacagatc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



aacgagacag
cctaatagac
accacaccac
atgtaaaaga
actcaggatt
cctgaatgac
caacgagaac
agggaaattt
cctaacatca
aaggcaagaa
tcaaaaaatc
gctagcaaga
taaaggggat
acacctctac
cactctccca
tgaaattgtg
cacagccgaa
ccaatcaata
gataccaaag
gaacattgat
aaagcttatc
acgcaaatca
tatctcaata
tctcaataaa
acccacagcc
cacaagacag

cagggcaatc

aaagtcaaca
atctacagaa
acctattcca
acagaaatta
aagaatctca
tactgggtac
aaagacacca
atagcactaa
caattaaaag
ataactaaaa
aatgaatcca
ctaataaaga
atcaccaccg
gcaaataaac
agactaaacc
gcaataatca

ttctaccaga

gaaaaagagg
ccgggeagasg
gcaaaaatcc
caccatgatc
ataaatgtaa
gatgcagaaa
ttaggtattg
aatatcatac

ggatgccctc

aggcaggaga

aggataccca
ctctccaccc
aaattgacca
taacaaacta
ctcaaagccg
ataacgaaat
cataccagaa
atgcctacaa
aactagaaaa
tcagagcaga
ggagctggtt
aaaaaagaga
atcccacaga
tagaaaatct
aggaagaagt
atagtttacc
ggtacaagga
gaatcctccc
acacaaccaa
tcaataaaat
aagtgggctt
tccagcatat
aagcctttga
atgggacgta
tgaatgggca
tctcaccgct

aggaaataaa

ggaattgaac
caaatcaaca
catagttgga
tctctcagac
ctcaactaca
gaaggcagaa
tctctgggac
gagaaagcag
gcaagagcaa
actgaaggaa
ttttgaaagg
gaagaatcaa
aatacaaact
agaagaaatg
tgaatctctg
aaccaaaaag
ggaactggta
taactcattt
aaaagagaat
actggcaaac
catccctggg
aaacagagcc
caaaattcaa
tttcaaaata
aaaactggaa
cctattcaac

gggtattcaa

40

tcagctctgc
gaatatacat
agtaaagctc
cacagtgcaa
tggaaactga
ataaagatgt
gcattcaaag
gaaagatcca
acacattcaa
atagagacac
atcaacaaaa
atagacacaa
accatcagag
gatacattcc
aatcgaccaa
agtccaggac
ccattccttc
tatgaggcca
tttagaccaa
cgaatccagc
atgcaaggct
aaagacaaaa
caacccttca
ataagagcta
gcattccctt
atagtgttgg

ttaggaaaag

accaagcaga
ttttttcagc
tcctcagcaa
tcaaactaga
acaacctgct
tctttgaaac
cagtgtgtag
aaattgacac
aagctagcag
aaaaaaccct
ttgatagacc
taaaaaatga
aatactacaa
tcgacacata
taacaggctc
cagatggatt
tgaaactatt
gcatcattct
tatccttgat
agcacatcaa
ggttcaatat
accacatgat
tgctaaaaac
tctatgacaa
tgaaaaccgg
aagttctggc

aggaagtcaa

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



attgtccctg
aaatctcctt
aaaatcacaa
actcccattc
tgtgaaggac
aaacaaatgg
catactgccc
cttcacagaa
tgccaagtca
actatactac
agatcaatgg
ctttgacaaa
ctgggaaaac
tacaaaaatc
cctagaagaa
caaaacacca
aaagagcttc
ggagaaaatt
actcaaacaa
gaacagacac
atcatcactg
agttagaatg
aataggaaca
agtgtggcga
actgggtata
gtttattgcg

gatagactgg

tttgcagacg
aagctgataa
gcattcttat
acaattgctt
ctcttcaagg
aagaacattc
aaggtaattt
ttggaaaaaa
atcctaagcc
aaggctacag
aacagaacag
cctgagaaaa
tggctagcca
aattcaagat
aacctaggca
aaagcaatgg
tgcacagcaa
tttgcaacct
atttacaaga
ttctcaaaag
gccatcagag
gcaatcatta
cttttacact
ttcctcaggg
tacccaaatg
gcactattca

attaagaaaa

acatgattgt
gcaacttcag
acaccaacaa
caaagagaat
agaactacaa
catgctcatg
acagattcaa
ctactttaaa
aaaagaacaa
taaccaaaac
agccctcaga
acaagcaatg
tatgtagaaa
ggattaaaga
ttaccattca
caacaaaaga
aagaaactac
actcatctga
aaaaaacaaa
aagacattta
aaatgcaaat
aaaagtcagg
gttggtggga
atctagaact
agtataaatc
caatagcaaa

tgtggcacat

ttatctagaa
caaagtctca
cagacaaaca
aaaataccta
accactgctc
ggtaggaaga
tgccatcccc
gttcatatgg
agctggaggc
agcatggtac
aataatgccg
gggaaaggat
gctgaaactg
tttaaacgtt
ggacataggc
caaaattgac
catcagagtg
caaagggcta
caaccccatc
tgcagccaaa
caaaaccact
aaacaacagg
ctgtaaacta
agaaatacca
atgctgctat
gacttggaac

atacaccatg

M

aaccccatcg
ggatacaaaa
gagagccaaa
ggaatccaac
aaggaaataa
atcaatatcg
atcaagctac
aaccaaaaaa
atcacactac
tggtaccaaa
catatctaca
tccctattta
gatcccttcc
aaacctaaaa
gtgggcaagg
aaatgggatc
aacaggcaac
atatccagaa
aaaaagtggg
aaacacatga
atgagatatc
tgctggagag
gttcaaccat
tttgacccag
aaagacacat
caacccaaat

gaatactatg

tctcagccca
tcaatgtaca
tcatgggtga
ttacaaggga
aagaggagac
tgaaaatggc
caatgacttt
gagcccgcat
ctgacttcaa
acagagatat
actatctgat
ataaatggtg
ttacacctta
ccataaaaac
acttcatgtc
taattaaact
ctacaacatg
tctacaatga
cgaaggacat
agaaatgctc
atctcacacc
gatgcggaga
tgtggaagtc
ccatcccatt
gcacacgtat
gtccaacaat

cagccataaa

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700



aaatgatgag
taaactatcg

aacaatgaga

tcgggggags
gggtgcageg
aacaaacgac
gaactcgtca
aagcacgagg
caacgctatg
tgatcccggc
ctttgctcag
cgccgatggg
actgttgcct
gtgtgagctg
ctgagaccca
actttgactt
cggtagaaag
gaggcaggac
aaagtgggga
cacatataaa
gcaaagtatg
gtcagctctg
ttcagcctac
cagtgactag
gctttgaggg
gaggccaggc

aacagctgca

ttcatatcct
caagaacaaa
tcacatggac
ggggagggat
caccagcatg
ccaacacccg
agaaggcgat
aagcggtcag
tcctgatagc
ggcggtcacg
ggcggactgg
ggtgttctgc
ttagtctcga
tttgaagata
gtggcaatgt
tgagaaaaga
aactttcatc
aagtatggtc
actttggtgg

atgctgctaa

tccaggggtsg
tgtgtgtgtg
agcatacagg
tgctgcaaga
aagttaacat
tggagctctc

cgctgecgtc

ttgtagggac
aaaccaaaca
acaggaaggg
agcattggga
gcacatgtat
tgcgttttat
agaaggcgat
cccattcgcc
ggtcggecegce
aactccagca
gtgctcaggt
tggtagtggt
ggcaacttag
ctggggttgg
tttagggcct
gaggtggaaa
tttcccctat
attaaaaaga
ccaaacatac
tgcttcatta
aggaacaatt
tgtgtgtgtg
gttcatggtg
agaacaacta
aggcttgatt
agctcactat

ctcgatgttg

atggatgaaa
ccgcatattc
gaatatcaca
gatataccta
acggatccga
tctgtctttt
gcgctgcgaa
gccaagctct
tttacttgta
ggaccatgtg
agtggttgtc
cggccaggtg
acaactgagt
gggtgaagaa
aaggaatgcc
tgaggaaaat
ttttgttatt
tgcaggcaga
attgctaagg
caaacttata
gaaacatttg
tgtgtgagag
gcaagaagat
cctgcattta
ctgggtggaa
gggttcatct

tggcggatct
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ttggaaacca
tcactcatag
ctctggggac
atgctagatg
attctcgacg
tattgccgat
tcgggagegg
tcagcaatat
cagctcgtcc
atcgcgcttc
gggcagcagc
agtccaggag
attgatctga
actgcagagg
tctgaaaatc
gacttttctt
cgttttaaaa
aggcatatat
ctattcctat
tcctttaatt
ggctggagta
cgtgtgtttc
aacaagattt
atgggaaagc
gctgggtgtg
ttattgtctc

tgaagttcac

tcattctcag

gtgggaattg
tgtggtgges
acacattagt
gatcgatccg
cccctcagaa

cgataccgta

cacgggtagc
atgccgagag
tcgttgggst
acggggeegt
atgtttcagc
gcacagcagg
actaactggg
tagatggaca
tattagattt
catctatctg
tggctcagtc
atcagctgga
ccagatgggg
gattttgaaa
ttttaacgtt
aaattatggc
aaaatctcag
tagttatctg
ctttcatctc

cttgatgccg

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320



ttcttctgct
tgccccagga
agggtgtcgc
aagatggtgc
ttcatgtggt
gtgggccagg
taggtggcat
tccagctcga
gtggcgaatt
ttcactaaac
gtcaatgggg
aaactcccat
ccacgcccat
tagatgtact
ggccatttac
actgccaagt
attggcgtta
ggtcagccag
tgaactaatg
cattgatgag
aatttgtgat
caacaattgc
caagtaaaac
ggtgatgacg
taagcggatg
cggggcegeag

aacctgacta

tgtcggccat
tgttgccgtc
cctcgaactt
gctcctggac
cggggtagceg
gcacgggceag
cgccctcegcec
ccaggatggg
cgaagcttga
cagctctgct
cggagttgtt
tgacgtcaat
tgatgtactg
gccaagtagg
cgtcattgac
gggcagttta
ctatgggaac
gcgggcecatt
accccgtaat
tttggacaaa
gctattgcett
attcatttta
ctctacaaat
gtgaaaacct
ccgggageag
ccatgaggtc

cgacatctct

gatatagacg
ctccttgaag
cacctcggcg
gtagccttcg
gctgaagcac
cttgccggtg
ctcgccggac
caccaccccg
gctcgagatc
tatatagacc
acgacatttt
ggggtggaga
ccaaaaccgc
aaagtcccat
gtcaataggg
ccgtaaatac
atacgtcatt
taccgtaagt
tgattactat
ccacaactag
tatttgtaac
tgtttcaggt
gtggtatggc
ctgacacatg
acaagcccgt
gatcgactct

gccccttcett

ttgtggctgt
tcgatgccct
cgggtcttgt
ggcatggegg
tgcacgccgt
gtgcagatga
acgctgaact
gtgaacagct
tgagtccggt
tcccaccgta
ggaaagtccc
cttggaaatc
atcaccatgg
aaggtcatgt
ggcgtacttg
tccacccatt
attgacgtca
tatgtaacgc
tagcccgggsg
aatgcagtga
cattataagc
tcagggggag
tgattatgat
cagctcccgg
cagggcgcgt
agaggatcga

cgcggegsgcag
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tgtagttgta
tcagctcgat
agttgccgtc
acttgaagaa
aggtcagggt
acttcagggt
tgtggccgtt
cctcgecectt
agcgctagceg
cacgcctacc
gttgattttg
cccgtgagtc
taatagcgat
actgggcata
gcatatgata
gacgtcaatg
atgggcggss
ggaactccat
gatccagaca
aaaaaatgct
tgcaataaac
gtgtgggagg
ccggctgect
agacggtcac
cagcgggtgt
tcccegceccc

tgcatgtaat

ctccagcttg
gecggttcacc
gtccttgaag
gtcgtgctgc
ggtcacgagg
cagcttgccg
tacgtcgccg
gctcaccatg
gatctgacgg
gcccatttgce
gtgccaaaac
aaaccgctat
gactaatacg
atgccaggcg
cacttgatgt
gaaagtccct
gtcgttgggc
atatgggcta
tgataagata
ttatttgtga
aagttaacaa
ttttttaaag
cgegegtttc
agcttgtctg
tggcgggtsgt
ggacgaacta

cccttcagtt

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940



ggttggtaca
caaaggggtt
ctgagtggct
tttatgtgta
gggceccagga
cgataagcgg
ctaaacgggt
caatagcata
cctaaggaac
aggattccac
gcgggeagtg
agaataactg
aggtgacgcc
accaatataa
tgaatatctt
atctcacacg
ttattaagat
tgtaacaagg
acccccgaaa
actctttttt
gttttggact
cggtcaaacc
ggtgggcgesg
tgcgcctgag
cggtgggcta
atcctaatct

atcctaatct

acttgccaac
ctctgactgt
ttcatcctgg
actcttggct
agactacggg
accctcaaga
agcatatgct
tgttacccaa
agcgatatct
gagggtagtg
aactctcctg
ctgagttgtg
cccagaataa
ccctcacaaa
taacaataga
aatttatggc
gtgtcccagg
ggaaagagasg
attaaacggg
ttgaaattgt
gtaaaataag
acttgcccac
ccaagatagg
cgccaagcac
atgttgccat
atatctgggt

atatctgggt

tgggccctgt
agttgacatc
agcagacttt
gaagctctta
aggctacacc
gggcattagc
tcccgggtag
cgggaagcat
cccaccccat
aaccatttta
aatcttcgcc
aacagtaagg
aatttggacg
ccccttgggce
aatccatggg
tatgggcaac
cagggaccaa
tggacgccga
gctccacgcec
ggagtgggss
ggtgtaataa
aaaaccacta
ggcgegattg
agggttgttg
gggtagcata
agcataggct

agtatatgct

tccacatgtg
cttataaatg
gcagtctgtg
caccaatgct
aacgtcaatc
aatagtgttt
tagtatatac
atgctatcga
gagctgtcac
gtcacaaggg
tgcttcttca
tgtatgtgag
gggggttcag
aataaatact
gtggggacaa
acataatcct
gacaggtgaa
cagcagcgga
aatggggccc
cacgcgtcag
cttggctgat
atggcacccc
ctgcgatctg
gtcctcatat
tactacccaa
atcctaatct

atcctaattt
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acacgggess
gatgtgcaca
gactgcaaca
gggggacatg

agaggggect

ataaggcccc
tatccagact
attagggtta
ggttttattt
cagtggctga
ttctccttcg
gtgctcgaaa
tggtggcatt
agtgtaggaa
gccgtaaaga
agtgcaatat
ccatgttgtt
ctccactggt
ataaacaaag
cccccacacg
tgtaaccccg
ggggaatacc
gaggacaaat
tcacgaggtc
atatctggat
atatctgggt

atatctgggt

ggaccaaaca
tttgccaaca
caacattgcc
tacctcccag
gtgtagctac
cttgttaacc
aaccctaatt
gtaaaagggt
acatggggtc
agatcaagga
tttagctaat
acaaggtttc
gtgctatgac
tgaaacattc
ctggatgtcc
gatactgggg
acactctatt
tgtctctaac
acaagtggcc
ccgccctgeg
ctaaccactg
tgcataagta
tacacacact
gctgagagca
agcatatgct
agcatatgct

agcataggct

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560



atcctaatct
atcctaatct
atcctaattt
taatctatat
taatctatat
taatttatat
taatctatat
tcatgcatat
tatgccgcca
gttgctccca
gctcaccagg
agtgacgtga
aagacagatg
tagtgcgggg
actcctgccc
caccctccgc
cgtcaaagct
ggtccttaat
aataacagac
Caaaggggasg
gccttaggtt
ttccttegtc
caatgttctc
cttttttgcg
ggtcatctgc
caccttcttg

tacctggagg

atatctgggt
gtatccgggt
atatctgggt
ctgggtagca
ctgggtagca
ctgggtagca
ctgggtagta
acagtcagca
cctcccaagg
ttcttaggtg
taaatgtcgc
caacatgggt
gccagaaata
gaatacacgg
ttcctcaccc
ggcagcccct
gcacacagtc
cgcatccttc
aatggactcc
acgactcaat
gtaaagggag
ggtagtcctt
aaatttcggg
cctgcctcca

ggggccctgc

gtggtattca

gggectgegce

agcatatgct
agcatatgct
agcatatact
tatgctatcc
tatgctatcc
taggctatcc
tatgctatcc
tatgataccc
gggcgtgaat
aatttaagga
taatgttttc
atgcccaatt
caccaacagc
cttttaatac
tcatctccat
tccaccatag
accctgatat
aaaacctcag
cttagcgggc
ggtgtaagac
gtcttactac
tctacgtgac
ttggaacctc
tcaccctgac
tctatcgctc

aaataatcgg

ggtggagacc

atcctaatct
atcctaatag
acccaaatat
taatctatat
taatctatat
taatctatat
taatctgtat
agtagtagag
tttcgctgcet
ggccaggcta
caacgcgaga
gccccatgtt
acgcatgatg
gattgagggc
cacctccttc
gtggaaacca
tgcaggtagg
caaatatatg
caggttgtgg
gacattgtgg
ctccatatac
tcctagccag

cttgaccacg

cccggggtcec

ccgggggcac

cttcccctac

cggatgatga
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atatctgggt
agattagggt
ctggatagca
ctgggtagca
ctgggtagta

ctgggtagca

ccgggtagca
tgggagtgct
tgtccttttc
aagccgtcgc
aggtgttgag
gggaggacga
tctactgggg
gtctcctaac
atctccgtca
gggaggcaaa
agcgggcettt
agtttgtaaa
gccgggtcca
aatagcaagg
gaacacaccg
gagagctctt
atgctttcca
agtgcttggg
gtcaggctca

agggtggaaa

tgactgacta

agtatatgct
agtatatgct
tatgctatcc
taggctatcc
tatgctatcc
tatgctatcc
tatgctatcc
atcctttgca
ctgcatgctg
atgtctgatt
cgcggagcetg
aaatggtgac
atttattctt
aagttacatc
tctccgtcat
tctactccat
gtcataacaa
aagaccatga
ggggccattc
gcagttcctc
gcgacccaag
aaaccttctg
aaccaccctc
ccttctcctg
ccatctgggc
aatggccttc

ctgggactcc

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180



tgggcctctt
tggctctttc
tacctcctcg
cccctectge
ctcctgceccc
ctcctgctcc
ctgcccctcc
ctcctgceccc
ctcctgctcc
cccctectcec
ctgcccctcc
ctcctectge
cccctectge
ctgcccctcc
ctcctgctcc
agccaatgca
atcctgagcc
ctcgtccatg
cagatgtgtc
acatgattca
agggagtgca
ctgtcagaca
ccaattactc
tcaagccagg
cgggacccct

gaaaagctgg

attcttgaag

ttctccacgt
acgtcctcta
accccggcct
tcctgcccect
tcctgctect
tgcccctect
tgcccctect
tcctgctect
tgcccctect
tgctcctgcec
tcctgctect
tcctgcccect
ccctcctgcec
tgcccctect
tgcccctcecc
acttggacgt
gcceggggcet
gttatcaccc
tcccttetct
cactaaaaga
gactcctgcc
gatccaggtc
gcagcccgga
cctcaaattc
cctcttcectc
gtgcggectg

acgaaagggc

ccacgacctc
cccecggeggc
ccactgcctc
cctcctgctc
gcccctectg
gcccctcectc
gctcctgcecc
gcccctectg
gctcctgecc
cctcctgecc
gcccctcectc
cctgcccctc
cctcctcectg
gcccctcectc
gctcctgcetc
ttttggggtc
cctggtcttc
cctcttcettt
cctaggccat
gatcaataga
ccctccaaca
tgaaaattcc
aaactcccgc
ctcgtccccc
ttcaaggtca
tgaggatcag

ctcgtgatac

tcccecctggce
ctccactacc
ctcgaccccg
ctgcccctcc
cccctcctgce
ctgctcctgce
ctcctgcccc
ctcctgcccc
ctcctgcccc
ctcctgcccc
ctgctcctgce
ctcctgctcc
ctcctgcccc
ctgctcctgce
ctgctcctgt
tccggacacc
cgcctectceg
gaggtccact
ttccaggtcc
catctttatt
gcccccccac
ccatcctccg
tgaacatcct
tttttgctgg
ccagacagag
cttatcgatg

gcctattttt
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tctttcacga
tcctcgaccc
gcctccacct
tgcccctect
tcctgcccct
ccctcctgcec
tcctgctcect
tcctgcccct
tcctgcccect
tcctcctgcet
ccctectgcec
tgcccctect
tcctcctgcet
ccctectect
tccaccgtgg
atctctatgt
tcctcgtect
geegeeggasg
tgtacctggc
agacgacgct
cctcatcccc
aaccatcctc
caagatttgc
acggtaggga
atgctactgg
ataagctgtc

ataggttaat

cttccccccc
cggcctccac
cctgctcectg
gctcctgcecc
cctgcccctc
cctcctgctc
gcccctectg
cctgcccctc
cctgctcectg
cctgcccctc
cctcctgecc
cctgctcectg
cctgcccctc
gctcctgcecc
gtccctttgc
cttggccctg
cttccccgtc
ccttctggtc
ccctcgtcag
cagtgaatac
ttcatggtcg
gtcctcatca
gtcctgagcc
tggggattct
ggcaacggaa
aaacatgaga

gtcatgataa

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800



taatggtttc
gtttattttt
tgcttcaata
ttcccttttt
taaaagatgc
gcggtaagat
aagttctgct
gccgcataca
ttacggatgg
ctgcggccaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc
aggtgaagat
actgagcgtc
gcgtaatctg
atcaagagct
atactgtcct
ctacatacct
gtcttaccgg

cggggggttc

tacagcgtga

ttagacgtca
ctaaatacat
atattgaaaa
tgcggcattt
tgaagatcag
ccttgagagt
atgtggcgcg
ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt
cctttttgat
agaccccgta
ctgcttgcaa
accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag

gctatgagaa

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

agcgccacgc

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

ttcccgaagg
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tgtgcgcgga
gagacaataa
acatttccgt
cccagaaacg
catcgaactg
tccaatgatg
cgggcaagag
accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacg
attaatagac
ggctggctgg
tgcagcactg
tcaggcaact
gcattggtaa
tttttaattt
ttaacgtgag
ttgagatcct
agcggtggtt
cagcagagcg
caagaactct
tgccagtggc
ggcgeagegs
ctacaccgaa

gagaaaggcyg

acccctattt
ccctgataaa
gtcgccctta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gecttttttgce
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaaaggatct
ttttcgttcc
ttttttctgce
tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc

gacaggtatc

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420



cggtaagcegg
ggtatcttta
gctcgtcagg
tggccttttg
ataaccgtat
gcagcgagtc
atctgtgcgg
catagttaag
cagcaggcag
ccccaggctc
tagtcccgcc
cgccccatgg
agctattcca
catgcctgca
acccctcaca
ccgcgacgac
cacgcgccac
cttcctcacg
ggtggeggtc
cccgecgcatg
cctggegecg
cgaccaccag
gegegeeges
gcggetegge
catgacccgc
gagcgcacga

ccgecccccga

cagggtcgga
tagtcctgtc
ggggcegagce
ctggecctttt
taccgccttt
agtgagcgag
tatttcacac
ccagctgtgg
aagtatgcaa
cccagcaggc
cctaactccg
ctgactaatt
gaagtagtga
ggtcggecege
aggagacgac
gtcccccggg
accgtcgacc
cgecgtegggc
tggaccacgc
gccgagttga
caccggccca
ggcaagggtc
gtgcccgect
ttcaccgtca
aagcccggtg
ccccatggcet

ggcccaccga

acaggagagc
gggtttcgcc
ctatggaaaa
gctcacatgt
gagtgagctg
gaagcggaag
cgcatatggt
aatgtgtgtc
agcatgcatc
agaagtatgc
cccatcccgc
ttttttattt
ggaggctttt
cacgaccggt
cttccatgac
ccgtacgcac
cggaccgcca
tcgacatcgg
cggagagcgt
gcggttcccg
aggagcccgc
tgggcagegc
tcctggagac
ccgccgacgt
cctgacgccc
ccgaccgaag

ctctagagga

gcacgaggga
acctctgact
acgccagcaa
tctttcctgce
ataccgctcg
agcgcctgat
gcactctcag
agttagggtg
tcaattagtc
aaagcatgca
ccctaactcc
atgcagaggc
ttggaggcct
gccgecacca
cgagtacaag
cctcgecgcec
catcgagcgg
caaggtgtgg
cgaagcgess
gctggecegeg
gtggttcctg
cgtcgtgctc
ctccgcegecc
cgaggtgccc
gccccacgac

ccgacccggg

tcataatcag
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gcttccaggg
tgagcgtcga
cgecggecttt
gttatcccct
ccgcagccga
gcggtatttt
tacaatctgc
tggaaagtcc
agcaaccagg
tctcaattag
gcccagttcc
cgaggccgcec
aggcttttgc
tcccctgacc
cccacggtgc
gcgttcgecg
gtcaccgagc
gtcgeggacg
gcggtgttcg
cagcaacaga
gccaccgtcg
cccggagtgg
cgcaacctcc
gaaggaccgc
ccgcagcegcec
cggcececgcec

ccataccaca

ggaaacgcct
tttttgtgat
ttacggttcc
gattctgtgg
acgaccgagc
ctccttacgc
tctgatgccg
ccaggctccc
tgtggaaagt
tcagcaacca
gcccattctc
tcggectctg
aaaaagcttg
cacgcccctg
gcctcgcecac
actaccccgc
tgcaagaact
acggecgecgce
ccgagatcgg
tggaaggcct
gecgtctcgec
aggeggecega
ccttctacga
gcacctggtg
cgaccgaaag
gaccccgcac

tttgtagagg

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040



ttttacttgc
caattgttgt
tcacaaattt
tcatcaatgt
actcgtccga
acaataccgg
tgttgggtcg
cccaccgaga
cccaagttcg
agccactggc
ggggttatta
ccatggtttt
cgtctgtggc
caagctagtc
ttgcattgct
ctgctagcaa
atgtcgagtt
atagagaacg
tccctatcag
gtcgagttta
aggcctatat
<210>
<211>

<212>
<213>

38
7264
DNA

<220>
<223>

tttaaaaaac
tgttaacttg
cacaaataaa
atcttatcat
gggcaaagga
aaggaacccg
tttgttcata
ccccattggg
ggtgaaggcc
cccgtgggtt
ttttgggcegt
tggatggcct
tgccaaacac
gaccaattct
gcaggcegeasg
gcttgctagc
tactccctat
tatgtcgagt
tgatagagaa
ctccctatca

aagcagagct

polynucleotide

<400> 38

ctcccacacc
tttattgcag
gcattttttt
gtctggatca
ataggggaga
cgctatgacg
aacgcggggt
gccaatacgc
cagggctcgc
agggacgegss
tgcgtgggst
gggcatggac
cceccgacccc
catgtttgac
aactggtagg
ggceggcetceg
cagtgataga
ttactcccta
cgtatgtcga
gtgatagaga

cgtttagtga

Artificial Sequence

tccccctgaa
cttataatgg
cactgcattc
ctcgccgata
tgggggagsc
gcaataaaaa
tcggtcccag
ccgegtttct
agccaacgtc
tcccccatgg
ctggtccacg
cgcatgtact
caaaaaccac
agcttatcat
tatggaagat
agtttactcc
gaacgatgtc
tcagtgatag
gtttatccct
acgtatgtcg

accgtcagat

cctgaaacat
ttacaaataa
tagttgtggt
gtggaaaccg
taactgaaac
gacagaataa
ggctggcact
tccttttccc
ggggcegecag
ggaatggttt
actggactga
ggcgegacac
cgcgeggatt
cgcagatccg
ctctagaagc
ctatcagtga
gagtttactc
agaacgtatg
atcagtgata
aggtaggcegt

cgeccg

Description of Artificial Sequence: Synthetic

aaaatgaatg
agcaatagca
ttgtccaaac
acgccccagc
acggaaggag
aacgcacggg
ctgtcgatac
caccccaccc
gccctgcecat
atggttcgtg
gcagacagac
gaacaccggg
tctggcgtgc
ggcaacgttg
tgggtaccag
tagagaacgt
cctatcagtg
tcgagtttac
gagaacgtat

gtacggtggg

taatacgact cactataggg agaagtactg ccaccatggg caagaagcaa aatcgcaaga
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17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18285

60



cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga
ccaggtgtga
aaagagagesg
tttgggatta
aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
agaaactgca
tctaactcac
cgccatcggc
acccacctga
caggcgaacg
ttcaagccca
atacagcagg
tttatcaaac
ggtgatttca

gacacgcaag

caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca
ccagctcgag
caaattcagg
cgtcaagagg
taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
tcaactaatg
atatcaccat
tggccagctg
cctgtagaga
gtaagcagaa
ccaaaattaa
aagaacttac
aggtcctgtc
atacaccatt

agctcaatag

tccgctagcec
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg
gagcgcgtga
gagaagcgca
cctaacctgc
aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgt
agcaaaatca
ccttacactt
gatcaaatca
tactcaccgc
gaaagccgga
gcgtgataag
catattgaac
cgatctgcag
gagcaccctg

cgcactgcat

caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga
gcgcgatgga
ttaagaggaa
ggttgatcgg
aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gagacagccg
ccagctaaca
aacattaacg
caggatccaa
ctcaagatca
gtcgcaattc
gaaggtcact
atctacgcgc
cgagatctgg
gatcgcagca

caggcagatc
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agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg
agacgagatg
cgaacagagt
cgtccccgag
tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatggggc
ccctgcaaag
gctgcgagac
tatggagcgc
tcagaccatc
tcatagtata
gcctcaactc
gcgtttgttg
agggatggceg
tggtctcaga
atattatggt
caaacaccgg
attctcatac
ccaggcaaaa

tcattgatat

agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat
aacgagatga
ctgcaggaga
agcgacgtag
tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
aagactagga
catgaccggc
agctatcaag
catccaagag
aaagatttat
caagacggat
gaaaggcagc
cgcacctcgc
gttgattatg
ggtaaataaa

ttatcgcact

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



cttcatccta
atcgatcata
acaaattacc
cagagccgga
aatgagatga
tatcaaaacc
gcctataaaa
ttggagaaac
cgcgeccgagt
agttggttct
aagcgcgaaa
ccgaccgaga
gagaacctgg
gaggaagtcg
tccctgecga
tatatggaag
atcttgccca
accacaaaga
aacaagattc
gtggggttta
caacacatta
gcattcgata
ggaacatatt
aacggccaaa
tcccegettt
gagattaaag

atgattgtgt

agagtaccga
tcgtcggctc
tgtcagatca
gtaccacttg
aggcagagat
tttgggatgc
gaaaacaaga
aggaacagac
tgaaagagat
tcgagcggat
agaaccagat
tccagaccac
aagagatgga
agtccctcaa
caaagaaatc
agcttgtacc
attccttcta
aggaaaactt
tcgccaacag
tacctggcat
atagagctaa
agattcagca
ttaagattat
agctcgaggc
tgtttaatat
ggatacagct

acctggagaa

gtacacattc
aaaggctctg
tagcgcgatc
gaagcttaat
taaaatgttc
ctttaaggcc
gagatctaag
ccactccaag
cgaaacccaa
taataagata
tgataccatc
tattcgggag
cacttttctg
ccgcccaatt
tcctggtccg
gtttctgctc
cgaagcttct
ccggecccatt
aatccaacaa
gcagggcetgg
ggataagaat
gccatttatg
tcgcgcaatt
ctttccgctc
tgtactcgag
cgggaaggaa

tcctattgtg

ttcagcgccc
ctgtcaaagt
aagctcgagc
aacctgctgc
ttcgaaacaa
gtctgcagag
atcgatactc
gcgtcaagac
aagactcttc
gacagacctc
aagaacgaca
tattataagc
gatacctata
acaggaagcg
gacgggttta
aagctctttc
ataatactta
agtctcatga
catattaaga
tttaacatcc
catatgatca
ctcaagactc
tacgataagc
aagactggaa
gtgctggcta
gaggtcaagc

tctgctcaga
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cacatcatac
gcaagcgcac
tgagaatcaa
tcaacgatta
atgagaataa
gcaagttcat
tcacctctca
ggcaggagat
agaaaattaa
tggcacgact
agggcgacat
atttgtatgc
ctctgccacg
agattgtggc
cagctgagtt
agtctataga
ttcccaaacc
atatcgacgc
aattgataca
ggaagagtat
tctctataga
tgaacaaact
cgactgctaa
cccgccaagg
gggctattcg
tttccttgtt

accttcttaa

atactcaaag
agagataatt
gaacctgacc
ttgggtccac
ggatactacc
cgccctcaac
gctgaaggag
cacaaagatt
cgagtctcgt
gattaagaag
cactactgac
taacaagctt
gcttaatcaa
cataattaac

ttatcaacgg

aaaggaaggc
aggacgcgat
taaaatattg
tcacgaccag
taacgtcatt
cgcggaaaag
cggcatcgac
cattatcctt
ctgtcccctc
tcaagagaaa
cgccgatgat

acttatttct

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



aactttagca
acaaataatc
aaaaggataa
aattacaagc
tgttcatggg
cgctttaacg
acccttaaat
aagaataagg
actaagacag
ccatcagaga
aaacagtggg
tgccggaaac
atcaaggact
acaatacaag
actaaggata
gagaccacga
tcatcagata
aaaacgaata
gatatctacg
atgcagatta
aaatctggca
tggtgggatt
ctcgagcttg
tacaagagct
atagctaaga
tggcatattt

gttgggacct

aggtcagcgg
gacagaccga
agtatctcgg
ctctcctgaa
ttggcagaat
ccatcccaat
ttatatggaa
ccggtgggat
cctggtattg
taatgcccca
gcaaagacag
tcaagctcga
tgaatgtcaa
atataggcgt
agattgataa
tcagagttaa
aggggttgat
atcccatcaa
ccgcgaagaa
agacgaccat
ataatagatg
gcaagctggt
agattccctt
gttgttacaa
cgtggaatca
ataccatgga

ggatgaagct

ctataagatt
atcccagata
aatccagctg
agagattaag
caacatagtg
taaactgcct
tcaaaagaga
tactttgcct
gtatcagaat
catctataat
cctcttcaac
cccctttctt
gccaaagact
cggcaaagat
gtgggacctt
taggcagccc
aagcagaata
gaagtgggca
gcatatgaag
gcgataccac
ttggcgggsc
gcagccgctt
cgatcccgca
ggatacgtgt
gcctaagtgc
gtattacgca

ggagactatt

aacgtccaga
atgggtgagc
acacgagacg
gaagatacta
aagatggcaa
atgaccttct
gcaagaatag
gattttaagt
agagacatcg
taccttatat
aagtggtgtt
acaccctaca
ataaagacac
tttatgtcaa
attaagctca
actacatggg
tataacgagc
aaagatatga
aagtgtagtt
cttaccccag
tgtggcgaga
tggaaatcag
attcccttgc
acccggatgt
cccacaatga
gcaattaaga

attctgagca
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aatctcaggc
ttccgtttgt
ttaaagattt
ataagtggaa
tacttcctaa
ttacggagct
cgaagtccat
tgtattataa
accagtggaa
tcgataagcc
gggagaattg
ctaaaatcaa
tggaagagaa
agacgcccaa
aaagcttctg
aaaagatttt
tgaagcagat
acaggcattt
caagcttggc
tgaggatggc
ttggcaccct
tctggecgett
tcggaatcta
tcatcgcggc
tcgattggat
atgacgaatt

agctgtctca

ctttctgtac
catagccagc
gtttaaggaa
gaatatcccc
agtgatatat
cgagaaaaca
cttgagccag
agccacagta
tcggaccgaa
agaaaagaat
gctggccata
cagtaggtgg
tcttgggatc
ggccatggcc
tactgccaag
cgccacttat
ctacaagaag
tagcaaagag
cattcgtgag
aattatcaag
gctccattgc
tctgagggac
tcctaacgaa
cttgtttacg
caagaaaatg

tatttccttc

ggagcaaaag

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920



acaaagcata
taaagcgctt
atccgcaggc
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttccccctcc
ggggctcggce
ccatggctgc
ccttcggccc
cactattgca
catgatgtcc
ggcattggcc
ctcgtccatg
gcgcttctceg
cagcagcacg
gctgccgtcc
gtcggccatg
gttgccgtcc
ctcgaacttc

ctcctggacg

ggggtagegg
cacgggcagc

gccctcecgcecc

caggatgggc

tgacggttca

gaatcttctc
ctagaagttg
ctaatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttggss
ctattgccac
tgttgggcac
tcgecctgtgt
tcaatccagc
atgaaaataa
ccataatttt
ttctgatagg
ccgagagtga
ttggggtctt
gggeegtegce
tcgatgttgt
atatagacgt
tccttgaagt
acctcggcgc
tagccttcgg
ctgaagcact
ttgeceggtgg
tcgccggaca
accaccccgg

ctaaaccagc

tctcattggt
tctcctectg
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
atttccttta
tggcagaggsg
cagcctgcac

tccecggeggce

tgctcagggc
cgatgggggt
ggcggatctt
tgtggctgtt
cgatgccctt
gggtcttgta
gcatggcgga
gcacgccgta
tgcagatgaa
cgctgaactt
tgaacagctc

tctgcttata

ggtaacgact
cactgactga
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgcect
gtggtgttgt
attctgcgcg
tcccgctgag
ttagccagaa
aaaaagatct
ctgaggagtg
ggtcacgaac
ggactgggtg
gttctgctgg
gaagttcacc
gtagttgtac
cagctcgatg
gttgccgtcg
cttgaagaag
ggtcagggtg
cttcagggtc
gtggccgttt
ctcgecccttg

tagacctccc
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acaaagacga
ctgatacaat
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tcctttccgg
gccttgeccg
cggggaagct
ggacgtcctt
agacacaaaa
gtcagatgct
cagtggtatt
cggececgettt
tccagcagga
ctcaggtagt
tagtggtcgg
ttgatgccgt
tccagcttgt
cggttcacca
tccttgaaga
tcgtgctgct
gtcacgaggg
agcttgccgt
acgtcgccgt
ctcaccatgg

accgtacacg

tgacgacaag
cgatttctgg
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc
aattccaaca
caaggggctt
tgtgagccag
acttgtacag
ccatgtgatc
ggttgtcggg
cgagctgcac
tcttctgett
gccccaggat
gggtgtcgcc
agatggtgcg
tcatgtggtc
tgggccaggg
aggtggcatc
ccagctcgac

tggcgggatc

cctaccgccc

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540



atttgcgtca
caaaacaaac
cgctatccac
aatacgtaga
caggcgggcc
tgatgtactg
gtccctattg
ttgggcggtc
ctgecggectc
gcctcccecgce
gataagatac
tatttgtgaa

agtt

<210> 39

<211> 18852

<212> DNA

atggggcgga

tcccattgac
gcccattgat
tgtactgcca
atttaccgtc
ccaagtgggc
gcgttactat
agccaggegg
ttccgcgtct
ctgtctagct
attgatgagt

atttgtgatg

gttgttacga
gtcaatgggg
gtactgccaa
agtaggaaag
attgacgtca
agtttaccgt
gggaacatac
gccatttacc
tcgeccttcge
tgactgactg
ttggacaaac

ctattgcttt

<213> Artificial Sequence

<220>

cattttggaa
tggagacttg
aaccgcatca
tcccataagg
ataggggscg
aaatactcca
gtcattattg
gtaagttatg
cctcagacga
agatacagcg
cacaactaga

atttgtaacc

agtcccgttg
gaaatccccg
ccatggtaat
tcatgtactg
tacttggcat
cccattgacg
acgtcaatgg
taacgggcct
gtcggatctc
taccttcagc
atgcagtgaa

attataagct

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 39
cggccgeges

gcgtgagcga
cactagggag
aagcagggcg
agtcaaagaa
cgcttttcag

gagggtccta

caaggcggca

gggaggagcec
cgcagaagac
tgccagacag
aggcattgcc
aggggtgacg
accggcttaa

cgcccacgga

acgaggctgg

aagatggccg
ggtgatttct
tgggcgcagg
tcacctggga
gacgcacctg
gaaacggcgc

atctcgctga

888ageescsy

aataggaaca
gcatttccat
ccagtgtgtg
agcgcaaggg
gaaaatcggg
accacgagac
ttgctagcac

cccgccattg
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gctccggtct
ctgaggtacc
tgcgcaccgt
gtcagggagt
tcactcccac
tatatcccac
agcagtctga

cccaggcttg

attttggtgc
tgagtcaaac
agcgatgact
ggcataatgc
atgatacact

tcaatggaaa

gcgggggtceg
gctgeeggcet
cctttgggcc
tcacagacat
aaaaatgctt

gcaataaaca

acagctccca
gggttcatct
gcgegagecg
tccctttecg
ccgaatattg
acctggctcg
gatcaaactg

cttaggtaaa

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7264

60

120

180

240

300

360

420

480



caaagcagca
cctctgtagg
ctgcagactt
cagctggaga
ccgagcagcc
ggtattccaa
aaaggacatc
taaaaccaca
cgcctctect
gaatgatttt
ggaggacatt
tataactaga
ggctcgagaa
aagggtatca
aaaaagaata
aaatctacgt
cactctgcag
gattcaggaa
cataattgtc
gaaaggtcgg
aaccctacaa
tcaacccaga
ctttatagac
cctgaaggaa
caaaatgtaa
agctaacatc

tggactaaat

gggaagctcg

ctccacctct
aagtgtccct
tctgagaacg
taactgggag
cagacctgca
tacaccgaaa
aagatgggga
cctccaaagg
gatgagctga
caaaccaaag
ataaccaata
ctacgtgaag
gcaatggaag
aaaagaaatg
ctgattggtg
gatattatcc
atacagagaa
agattcacca
gttaccctca
gccagaagag
atttcatatc
aagcaaatgt
gcgctaaaca
agaccatcaa
ataatgacag

tctgcaatta

aactgggtgg
gggggcages
gtctgacagc
ggcagactgc
gcacccccca
gctgagggtc
acccatctgt
aaaaacagaa
aacgcagttc
gagaagaagg
gcaaagaagt
cagagaagtg
aatgcagaag
atgaaatgaa
agcaaagcct
tacctgaaag
aggagaactt
cgccacaaag
aagttgaaat
aaggaaagcc
agtgggggcc
cagccaaact
tgagagattt
tggaaaggaa

gactaggaag

gatcaacttc

aaagacacag

agcccaccac
cacagacaaa
tttgaagaga
ctcctcaagt
gcaggggcac
ctgtctgtta
acatcaccat
cagaaaaact
ctcaccagca
cttcagacga
tgaaaacttt
cttaaaggag
cctcaggagc
tgaaatgaag
ccaagaaata
tgatgtggag
ccccaatcta
atactcctcg
gaaggaaaaa
catcagacta
aatattcaac
aagcttcata
tgtcaccacc
caaccggtac
aaactgcatc
acacataaca

actggcaagt
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agctcaagga
caaaaagaca
gcagtggttc
gggtccctga
actgacacct
gaaggaaaac
catcaaagac
ggaaactcta
acagaacaaa
tcaaattact
gaaaaaaatt
ctgatggagc
cgatgcgatc
cgagaaggga
tgggactatg
aatggaacca
gcaaggcagsg
agaagagcaa
atgttaaggg
acagcggatc
attcttaaag
agtgaaggag
aggcctgccc
cagccgctgc
aactaatgag
atattaactt

tggataaaga

ggcctgectg

gcagtaacct
tcccagcacg
cccctgaccc
cacacggcag
taacaaccag
Caaaagtaga
aaacgcagag
gctggatgga
ctgagctacg
tagaagaatg
tgaaaaccaa
aactggaaga
agtttagaga
tgaaaagacc
agttggaaaa
ccaacgttca
ctccaagaca
cagccagaga
tctcggcaga
aaaagaattt
aaataaaata
taaaagagct
aaaatcatgc
caaaatcacc
taaatataaa

gtcaagaccc

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



atcagtgtgc
aaaaggatgg
cctagtctct
ttacataatg
acccaataca
agactcccac
aacgagacag
cctaatagac
accacaccac
atgtaaaaga
actcaggatt
cctgaatgac
caacgagaac
agggaaattt
cctaacatca
aaggcaagaa
tcaaaaaatc
gctagcaaga
taaaggggat
acacctctac
cactctccca
tgaaattgtg
cacagccgaa
ccaatcaata
gataccaaag
gaacattgat

aaagcttatc

tgtattcagg
aggaagatct
gataaaacag
gtaaagggat
ggagcaccca
acattaataa
aaagtcaaca
atctacagaa
acctattcca
acagaaatta
aagaatctca
tactgggtac
aaagacacca
atagcactaa
caattaaaag
ataactaaaa
aatgaatcca
ctaataaaga
atcaccaccg
gcaaataaac
agactaaacc
gcaataatca

ttctaccaga

gaaaaagagg
ccgggcagag
gcaaaaatcc

caccatgatc

aaacccatct
accaagccaa
actttaaacc
caattcaaca
gattcataaa
tgggagactt
aggataccca
ctctccaccc
aaattgacca
taacaaacta
ctcaaagccg
ataacgaaat
cataccagaa
atgcctacaa
aactagaaaa
tcagagcaga
ggagctggtt
aaaaaagaga
atcccacaga
tagaaaatct
aggaagaagt
atagtttacc
ggtacaagga
gaatcctccc
acacaaccaa
tcaataaaat

aagtgggctt

cacgtgcaga
tggaaaacaa
aacaaagatc
agaggagcta
gcaagtcctc
taacacccca
ggaattgaac
caaatcaaca
catagttgga
tctctcagac
ctcaactaca
gaaggcagaa
tctctgggac
gagaaagcag
gcaagagcaa
actgaaggaa
ttttgaaagg
gaagaatcaa
aatacaaact
agaagaaatg
tgaatctctg
aaccaaaaag
ggaactggta
taactcattt
aaaagagaat
actggcaaac

catccctggg
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gacacacata
aaaaaggcag
aaaagagaca
actatcctaa
agtgacctac
ctgtcaacat
tcagctctgc
gaatatacat
agtaaagctc
cacagtgcaa
tggaaactga
ataaagatgt
gcattcaaag
gaaagatcca
acacattcaa
atagagacac
atcaacaaaa
atagacacaa
accatcagag
gatacattcc
aatcgaccaa
agtccaggac
ccattccttc
tatgaggcca
tttagaccaa
cgaatccagc

atgcaaggct

ggctcaaaat
gggttgcaat
aagaaggcca
atatttatgc
aaagagactt
tagacagatc
accaagcaga
ttttttcagc
tcctcagcaa
tcaaactaga
acaacctgct
tctttgaaac
cagtgtgtag
aaattgacac
aagctagcag
aaaaaaccct
ttgatagacc
taaaaaatga
aatactacaa
tcgacacata
taacaggctc
cagatggatt
tgaaactatt
gcatcattct
tatccttgat
agcacatcaa

ggttcaatat

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



acgcaaatca
tatctcaata
tctcaataaa
acccacagcc
cacaagacag
cagggcaatc
attgtccctg
aaatctcctt
aaaatcacaa
actcccattc
tgtgaaggac
aaacaaatgg
catactgccc
cttcacagaa
tgccaagtca
actatactac
agatcaatgg
ctttgacaaa
ctgggaaaac
tacaaaaatc
cctagaagaa
caaaacacca
aaagagcttc
ggagaaaatt
actcaaacaa
gaacagacac

atcatcactg

ataaatgtaa
gatgcagaaa
ttaggtattg
aatatcatac
ggatgccctc
aggcaggaga
tttgcagacg
aagctgataa
gcattcttat
acaattgctt
ctcttcaagg
aagaacattc
aaggtaattt
ttggaaaaaa
atcctaagcc
aaggctacag
aacagaacag
cctgagaaaa
tggctagcca
aattcaagat
aacctaggca
aaagcaatgg
tgcacagcaa
tttgcaacct
atttacaaga
ttctcaaaag

gccatcagag

tccagcatat
aagcctttga
atgggacgta
tgaatgggca
tctcaccgct
aggaaataaa
acatgattgt
gcaacttcag
acaccaacaa
caaagagaat
agaactacaa
catgctcatg
acagattcaa
ctactttaaa
aaaagaacaa
taaccaaaac
agccctcaga
acaagcaatg
tatgtagaaa
ggattaaaga
ttaccattca
caacaaaaga
aagaaactac
actcatctga
aaaaaacaaa
aagacattta

aaatgcaaat

aaacagagcc
caaaattcaa
tttcaaaata
aaaactggaa
cctattcaac
gggtattcaa
ttatctagaa
caaagtctca
cagacaaaca
aaaataccta
accactgctc
ggtaggaaga
tgccatcccc
gttcatatgg
agctggaggc
agcatggtac
aataatgccg
gggaaaggat
gctgaaactg
tttaaacgtt
ggacataggc
caaaattgac
catcagagtg
caaagggcta
caaccccatc
tgcagccaaa

caaaaccact
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aaagacaaaa
caacccttca
ataagagcta
gcattccctt
atagtgttgg
ttaggaaaag
aaccccatcg
ggatacaaaa
gagagccaaa
ggaatccaac
aaggaaataa
atcaatatcg
atcaagctac
aaccaaaaaa
atcacactac
tggtaccaaa
catatctaca
tccctattta
gatcccttcc
aaacctaaaa
gtgggcaagg
aaatgggatc
aacaggcaac
atatccagaa
aaaaagtggg
aaacacatga

atgagatatc

accacatgat
tgctaaaaac
tctatgacaa
tgaaaaccgg
aagttctggc
aggaagtcaa
tctcagccca
tcaatgtaca
tcatgggtga
ttacaaggga
aagaggagac
tgaaaatggc
caatgacttt
gagcccgcat
ctgacttcaa
acagagatat
actatctgat
ataaatggtg
ttacacctta
ccataaaaac
acttcatgtc
taattaaact
ctacaacatg
tctacaatga
cgaaggacat
agaaatgctc

atctcacacc

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



agttagaatg
aataggaaca
agtgtggcga
actgggtata
gtttattgcg
gatagactgg
aaatgatgag
taaactatcg

aacaatgaga

tcgggggags
gggtgcageg
aacaaacgac
gaactcgtca
aagcacgagg
caacgctatg
cgtggttagg
ctctcatgtc
atgtctcttg
tgatggcggc
acagcagcag
tggtatgcac
ggctggegat
cgggcagaaa
ttcctccgcec
cgtcgtactg
gggtgtagtc

tgttggcccg

gcaatcatta
cttttacact
ttcctcaggg
tacccaaatg
gcactattca
attaagaaaa
ttcatatcct
caagaacaaa
tcacatggac
ggggagggat
caccagcatg
ccaacacccg
agaaggcgat
aagcggtcag
tcctgatagc
tccaggttgg
ctcatagctg
attccgggtg
cttccgcact
gacaccacat
agctccgect
tgtaggagct
cacgggcacg
gcctgatttg
ctggcagtag
ggtgccagag

gtagatcagt

aaaagtcagg
gttggtggga
atctagaact
agtataaatc
caatagcaaa
tgtggcacat
ttgtagggac
aaaccaaaca
acaggaaggg
agcattggga
gcacatgtat
tgcgttttat
agaaggcgat
cccattcgcc
ggtcggecegce
cctctgatag
ccgectgectt
ctcaggccgg
tggatcttca
gtgccagcca
gcagcaggtc
ggtgtaggtg
aagtggctga
atttccagct
tagatgccga
ccgctgccag

gtcttagggg

aaacaacagg
ctgtaaacta
agaaatacca
atgctgctat
gacttggaac
atacaccatg
atggatgaaa
ccgcatattc
gaatatcaca
gatataccta
acggatccga
tctgtctttt
gcgctgcgaa
gccaagctct
tcatgttctc
accgcagctg
gtggaggctt
tgtacacgcc
gccgtctgea
gaggggcecca
tacaggcttc
gtctaggagc
agtacatgat
tggtgcctcc
agtcctcgta
aaaatctgct

ccttgccagg
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tgctggagag
gttcaaccat
tttgacccag
aaagacacat
caacccaaat
gaatactatg
ttggaaacca
tcactcatag
ctctggggac
atgctagatg
attctcgacg
tattgccgat
tcgggagegg
tcagcaatat
gtaggagtcg
aggageggcs
ctcgtgcttc
atcagatttc
gtacagggtg
aatgtagata
aggtctgaga
gegtgttgtt
gctattgctc
gccaaatgtc
ctgcaggctg
tggcacgccg

cttctgctgg

gatgcggaga
tgtggaagtc
ccatcccatt
gcacacgtat
gtccaacaat
cagccataaa

tcattctcag

gtgggaattg
tgtggtggss
acacattagt
gatcgatccg
cccctcagaa
cgataccgta
cacgggtagc
gcgtectcett
tacagaatgc
agtgtctcgt
tcgtagctgg
atgaccagag
tccaggcctc
gacagaggct
gtaggcttgg

agggctccgc

caagggctct
ctgattgtca
ctttccagtc

aaccagctca

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960



ggtagctgtt
cagacaggct
cgccacctga
cgaagtacca
ggctgttgat
ccttaaagct

caaggccagg

agacaactga
gggggtgaag
ctaaggaatg
aatgaggaaa
atttttgtta
gatgcaggca
acattgctaa
tacaaactta
ttgaaacatt
tgtgtgtgag
tggcaagaag
tacctgcatt
ttctgggteg
atgggttcat
gttggtgaag
aagtccgccg
cagcagcaga
gtccggtagc
caccgtacac

aagtcccgtt

gatgtcctgg
gctagggctc
tcctccgect
gtcgtagcct
ctgcaggtag
atcggcgtag
tgagtccagg
gtattgatct
aaactgcaga
cctctgaaaa
atgacttttc
ttcgttttaa
gaaggcatat
ggctattcct
tatcctttaa
tgggctggag
agcgtgtgtt
ataacaagat
taatgggaaa
aagctgggtg
ctttattgtc
gtgtagccgc
ccagactgaa
gactgcagcc
gctagcggat
gcctaccgcec

gattttggtg

ctggctctac
tgtgtcatct
ccgctagaaa
cttctggtgc
gcggtgttct
gttggctcgc
agatgtttca
gagcacagca
ggactaactg
tctagatgga
tttattagat
aacatctatc
attggctcag
atatcagctg
ttccagatgg
tagattttga
tcttttaacg
ttaaattatg
gcaaaatctc
tgtagttatc
tcctttttcc
tggcggcaca
ccagctggat
acatctggtg
ctgacggttc
catttgcgtc

CCaaaacaaa

aggtgatggt
ggatatcaga
ctgtcactgt
agaagtacac
tgctgtcgtc
cggtgtgggt
gcactgttgc
gggtgtgagc
ggctgagacc
caactttgac
ttcggtagaa
tggaggcagg
tcaaagtggg
gacacatata
gggcaaagta
aagtcagctc
ttttcagcct
gccagtgact
aggctttgag
tggaggccag
aggggecetgt
gctgattctg
ctcagagatg
gcgaattcga
actaaaccag

aatggggcgg

ctcccattga
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cactctatcg
gccaccaccg
ggtgccctgg
ggcggtatcc
caggctgaag
attgatccag
ctttagtctc
tgtttgaaga
cagtggcaat
tttgagaaaa
agaactttca
acaagtatgg
gaactttggt

aaatgctgct

tgtccagggsg
tgtgtgtgtg
acagcataca
agtgctgcaa
ggaagttaac
gctggagctc
cggacccagt
acagatccgc
ctacaggcca
agcttgagct
ctctgcttat
agttgttacg

cgtcaatggg

cccacagagg
ccagatccac
ccccacacat
tcggctctca
gtgaatctgc
cccatccact
gaggcaactt
tactggggtt
gttttagggc
gagaggtgga
tctttccect
tcattaaaaa
ggccaaacat
aatgcttcat
tgaggaacaa
tgtgtgtgtg
gggttcatgg
gaagaacaac
ataggcttga
tcagctcact
tcatgccgta
caggtttcac
ctgttcccag
cgagatctga
atagacctcc
acattttgga

gtggagactt

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580



ggaaatcccc
accatggtaa
gtcatgtact
gtacttggca
acccattgac
gacgtcaatg
gtaacgcgga
cccgggggat
gcagtgaaaa
tataagctgc
gggggagstg
ttatgatccg
ctcccggaga
ggcgegtceag
ggatcgatcc
ggggcagtgc
acatgtgaca
ataaatggat
gtctgtggac
caatgctggg
gtcaatcaga
agtgtttata
tatatactat
ctatcgaatt
ctgtcacggt

acaagggcag

ttcttcattc

gtgagtcaaa
tagcgatgac
gggcataatg
tatgatacac
gtcaatggaa
ggcgggesgtc
actccatata
ccagacatga
aaatgcttta
aataaacaag
tgggaggttt
gctgectcegc
cggtcacagc
cgggtgttgg
ccgeccccgga
atgtaatccc
cgggesgesa
gtgcacattt
tgcaacacaa
ggacatgtac
ggggecrtgtg
aggccccctt
ccagactaac
agggttagta
tttatttaca
tggctgaaga

tccttcgttt

ccgctatcca
taatacgtag
ccaggeggsc
ttgatgtact
agtccctatt
gttgggcggt
tgggctatga
taagatacat
tttgtgaaat
ttaacaacaa
tttaaagcaa
gcgtttcggt
ttgtctgtaa
cgggtgtcgg
cgaactaaac
ttcagttggt
ccaaacacaa
gccaacactg
cattgccttt
ctcccagggg
tagctaccga
gttaacccta
cctaattcaa

aaagggtcct

tggggtcagg
tcaaggagcg

agctaataga

cgcccattga
atgtactgcc
catttaccgt
gccaagtggg
ggcgttacta
cagccaggceg
actaatgacc
tgatgagttt
ttgtgatgct
caattgcatt
gtaaaacctc
gatgacggtg
gcggatgecg
ggcgcagcca
ctgactacga
tggtacaact
aggggttctc
agtggctttc
atgtgtaact
cccaggaaga
taagcggacc
aacgggtagc
tagcatatgt
aaggaacagc
attccacgag
ggcagtgaac

ataactgctg
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tgtactgcca
aagtaggaaa
cattgacgtc
cagtttaccg
tgggaacata
ggccatttac
ccgtaattga
ggacaaacca
attgctttat
cattttatgt
tacaaatgtg
aaaacctctg
ggagcagaca
tgaggtcgat
catctctgcc
tgccaactgg
tgactgtagt
atcctggagc

cttggctgaa

ctacgggagg

ctcaagaggg

atatgcttcc
tacccaacgg
gatatctccc
ggtagtgaac
tctcctgaat

agttgtgaac

aaaccgcatc
gtcccataag
aatagggggc
taaatactcc
cgtcattatt
cgtaagttat
ttactattag
caactagaat
ttgtaaccat
ttcaggttca
gtatggctga
acacatgcag
agcccgtcag
cgactctaga
ccttcttcgce
gccctgttcc
tgacatcctt
agactttgca
gctcttacac
ctacaccaac
cattagcaat
cgggtagtag
gaagcatatg
accccatgag
cattttagtc
cttcgecctgc

agtaaggtgt

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200



atgtgaggtg
ggttcagtgg
aaatactagt
gggacaagcc
taatcctagt
aggtgaacca
cagcggactc
ggggcccata
gcgtcagccc
ggctgattgt
gcaccccggg
cgatctggag
ctcatattca
tacccaaata
ctaatctata
ctaatttata
ctaatctata
ctaatagaga
caaatatctg
tctatatctg
tctatatctg
tctatatctg
tctgtatccg
agtagagtgg
cgctgettgt
caggctaaag

cgcgagaagg

ctcgaaaaca
tggcattgtg
gtaggaatga
gtaaagactg
gcaatatgat
tgttgttaca
cactggttgt
aacaaagaca
ccacacgccg
aaccccgcta
gaatacctgc
gacaaattac
cgaggtcgct
tctggatagc
tctgggtagc
tctgggtagc
tctgggtagt
ttagggtagt
gatagcatat
ggtagcatag
ggtagtatat
ggtagcatat
ggtagcatat
gagtgctatc
ccttttcctg
ccgtcgcatg

tgttgagcgc

aggtttcagg
ctatgacacc
aacattctga
gatgtccatc
actggggtta
ctctatttgt
ctctaacacc
agtggccact
ccctgeggtt
accactgcgg
ataagtaggt
acacacttgc
gagagcacgsg
atatgctatc
atatgctatc
ataggctatc
atatgctatc
atatgctatc
gctatcctaa
gctatcctaa
gctatcctaa
gctatcctaa
gctatcctca
ctttgcatat
catgctggtt

tctgattgct

ggagctgagt

tgacgccccc
aatataaccc
atatctttaa
tcacacgaat
ttaagatgtg
aacaagggga
cccgaaaatt
cttttttttg
ttggactgta

tcaaaccact

gggcggecca
gcctgagcegc
tgggctaatg
ctaatctata
ctaatctata
ctaatctata
ctaatctgta
ctaatttata
tctatatctg
tctatatctg
tttatatctg
tctatatctg
tgcatataca
gccgeccacct
gctcccattc
caccaggtaa

gacgtgacaa
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agaataaaat
tcacaaaccc
caatagaaat
ttatggctat
tcccaggcag
aagagagtgg
aaacggggct
aaattgtgga
aaataagggt
tgcccacaaa
agataggggc
caagcacagg
ttgccatggg
tctgggtagc
tctgggtagt
tctgggtagc
tccgggtagc
tctgggtagc
ggtagcatat
ggtagcatat
ggtagcatag
ggtagtatat
gtcagcatat
cccaaggegss
ttaggtgaat
atgtcgctaa

catgggtatg

ttggacggssg

cttgggcaat
ccatggggtg
gggcaacaca
ggaccaagac
acgccgacag
ccacgccaat
gtgggggcac
gtaataactt
accactaatg
gcgattgetg
gttgttggtc
tagcatatac
ataggctatc
atatgctatc
atatgctatc
atatgctatc
atatactacc
gctatcctaa
gctatcctaa
gctatcctaa
gctatcctaa
gatacccagt
cgtgaatttt
ttaaggaggc
tgttttccaa

cccaattgcc

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820



ccatgttggg
catgatgtct
tgagggcgtc
ctccttcatc
gaaaccaggg
aggtaggagc
atatatgagt
gttgtgggcc
attgtggaat
catatacgaa
tagccaggag
gaccacgatg
ggggtccagt

ggggcacgtc

cccctacagg
atgatgatga
ccctggetct
cactacctcc
gaccccggcec
cccctectge
ctcctgctcc
ctcctgcccc
ctgcccctcc
ctgcccctcc
ctgcccctcc
ctgcccctcc

ctcctgeccc

aggacgaaaa
actggggatt
tcctaacaag
tccgtcatct
aggcaaatct
gggctttgtc

ttgtaaaaag

gggtccaggg

agcaagggca

cacaccggcg
agctcttaaa
ctttccaaac
gcttgggect
aggctcacca
gtggaaaaat
ctgactactg
ttcacgactt
tcgaccccgg
tccacctcct
ccctcctgcet
tgcccctect
tcctgcccect
tgctcctgcec
tgcccctect
tgcccctect
tcctgctect

tcctgcccect

tggtgacaag
tattctttag
ttacatcact
ccgtcatcac
actccatcgt
ataacaaggt
accatgaaat
gccattccaa
gttcctcgcec
acccaagttc
ccttctgcaa
caccctcctt
tctcctgggt
tctgggccac
ggccttctac
ggactcctgg
cccccecctgg
cctccactac
gctcctgecc
cctgcccctc
gcccctcectc
cctgctcectg
cctcctgctc
gcccctcectc
gctcctgcecc
gcccctectg

cctgcccctc

acagatggcc
tgcgggggaa
cctgcccttce
cctccgeggc
caaagctgca
ccttaatcgc
aacagacaat
aggggagacsg
ttaggttgta
cttcgtcggt
tgttctcaaa
ttttgcgect
catctgcggg
cttcttggtg
ctggagggss
gcctecttttc
ctctttcacg
ctcctcgacc
ctcctgctcc
ctgcccctcc
ctgctcctgce
cccctectgce
ctgcccctcc
ctgctcctgce
ctcctcctgce
cccctectcec

ctcctgctcc
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agaaatacac
tacacggctt
ctcaccctca
agccccttcc
cacagtcacc
atccttcaaa
ggactccctt
actcaatggt
aagggaggtc
agtcctttct
tttcgggttg
gcctccatca
gccctgetcet
gtattcaaaa
cctgecgeggt
tccacgtcca
tcctctaccc
ccggcctcca
tgcccctect
tgctcctgcc
ccctcctgcec
ccctcctgcet
tgctcctgcec
ccctcctgcet
tcctgcccct
tgctcctgcec

tgcccctect

caacagcacg
ttaatacgat
tctccatcac
accataggtg
ctgatattgc
acctcagcaa
agecgggcecag
gtaagacgac
ttactacctc
acgtgactcc
gaacctcctt
ccctgacccc
atcgctcccg
taatcggctt

ggagacccgg

cgacctctcc
cggeggcectc
ctgcctcectc
cctgctcectg
cctcctgecc
cctcctectg
cctgcccctc
cctcctgctc
cctgcccctc
cctgcccctc
cctcctectg

gcccctcectc

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440



ctgctecctge
ctgcccctcc
ctcctgceccc
ctcctgttcc
ggacaccatc
ctcctegtcc
gtccactgcc
caggtcctgt
ctttattaga
cccccaccct
tcctccgaac
acatcctcaa
ttgctggacg
gacagagatg
atcgatgata
tatttttata
ggggaaatgt
cgctcatgag
gtattcaaca
ttgctcaccc
tgggttacat
aacgttttcc
ttgacgccgg
agtactcacc
gtgctgccat
gaccgaagga

gttgggaacc

ccctectect
tcctgctect
tcctecctgcet
accgtgggtc
tctatgtctt
tcgtcctcett
gccggagcect
acctggcccc
cgacgctcag
catccccttc
catcctcgtc
gatttgcgtc
gtagggatgg
ctactggggc
agctgtcaaa
ggttaatgtc
gcgeggaacc
acaataaccc
tttccgtgtc
agaaacgctg
cgaactggat
aatgatgagc
gcaagagcaa
agtcacagaa
aaccatgagt
gctaaccgct

ggagctgaat

gctcctgecc
gcccctectg
cctgcccctc
cctttgcagc
ggccctgatc
ccccgtectc
tctggtccag
tcgtcagaca
tgaatacagg
atggtcgctg
ctcatcacca
ctgagcctca
ggattctcgg
aacggaagaa
catgagaatt
atgataataa
cctatttgtt
tgataaatgc
gcccttattc
gtgaaagtaa
ctcaacagcg
acttttaaag
ctcggtcgcec
aagcatctta
gataacactg
tttttgcaca

gaagccatac

ctcctgcccc
cccctcctgce
ctgctcctgce
caatgcaact
ctgagccgcc
gtccatggtt
atgtgtctcc
tgattcacac
gagtgcagac
tcagacagat
attactcgca
agccaggcct
gacccctcct
aagctgggtg
cttgaagacg
tggtttctta
tatttttcta
ttcaataata
ccttttttgce
aagatgctga
gtaagatcct
ttctgctatg
gcatacacta
cggatggcat
cggccaactt

acatggggga

caaacgacga
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tcctgcccct
ccctcctgcec
ccctcccgcet
tggacgtttt
cggggctcect
atcaccccct
cttctctcct
taaaagagat
tcctgccccc
ccaggtctga
gcccggaaaa
caaattcctc
cttcctcttc
cggcctgtga
aaagggcctc
gacgtcaggt
aatacattca
ttgaaaaagg
ggcattttgc
agatcagttg
tgagagtttt
tggcgcggta
ttctcagaat
gacagtaaga
acttctgaca
tcatgtaact

gcgtgacacc

cctecctgctc
cctcctectg
cctgctcectg
tggggtctcc
ggtcttccgc
cttctttgag
aggccatttc
caatagacat
tccaacagcc
aaattcccca
ctcccgctga
gtcccccttt
aaggtcacca
ggatcagctt
gtgatacgcc
ggcacttttc
aatatgtatc
aagagtatga
cttcctgttt
ggtgcacgag
cgccccgaag
ttatcccgtg
gacttggttg
gaattatgca
acgatcggag
cgccttgatc

acgatgcctg

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060



cagcaatggc
ggcaacaatt
ccctteccgge
gtatcattgc
cggggagtca
tgattaagca
aacttcattt
aaatccctta
gatcttcttg
cgctaccagc
ctggcttcag
accacttcaa
tggctgctgce
cggataaggc
gaacgaccta
ccgaagggag
cgagggagct
tctgacttga
ccagcaacgc
ttcctgegtt
ccgctcgecg
gcctgatgceg
ctctcagtac
tagggtgteg
attagtcagc
gcatgcatct

taactccgcc

aacaacgttg
aatagactgg
tggctggttt
agcactgggg
ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt
agatcctttt
ggtggtttgt
cagagcgcag
gaactctgta
cagtggcgat
gcageggtceg
caccgaactg
aaaggcggac
tccaggggga
gcgtcgattt
ggccttttta
atcccctgat
cagccgaacg
gtattttctc
aatctgctct
aaagtcccca
aaccaggtgt
caattagtca

cagttccgcc

cgcaaactat
atggaggcgg
attgctgata
ccagatggta
gatgaacgaa
tcagaccaag
aggatctagg
tcgttccact
tttctgecgceg
ttgccggatc
ataccaaata
gcaccgccta
aagtcgtgtc
ggctgaacgg
agatacctac
aggtatccgg
aacgcctggt
ttgtgatgct
cggttcctgg
tctgtggata
accgagcgca
cttacgcatc
gatgccgcat
ggctccccag
ggaaagtccc
gcaaccatag

cattctccgc

taactggcga
ataaagttgc
aatctggagc
agccctcccg
atagacagat
tttactcata
tgaagatcct
gagcgtcaga
taatctgctg
aagagctacc
ctgtccttct
catacctcgc
ttaccgggtt
ggggttcgtg
agcgtgagct
taagcggcag
atctttatag
cgtcaggggsg
ccttttgetg
accgtattac
gcgagtcagt
tgtgcggtat
agttaagcca
caggcagaag
caggctcccc
tcccgcccect

cccatggctg
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actacttact
aggaccactt
cggtgagcgt
tatcgtagtt
cgctgagata
tatactttag
ttttgataat
ccccgtagaa
cttgcaaaca
aactcttttt
agtgtagccg
tctgctaatc
ggactcaaga
cacacagccc
atgagaaagc
ggtcggaaca
tcctgtcggg
gcggagccta
gccttttget
cgcctttgag
gagcgaggaa
ttcacaccgc
gctgtggaat
tatgcaaagc
agcaggcaga
aactccgccc

actaattttt

ctagcttccc
ctgcgctcgg
gggtctcgeg
atctacacga
ggtgcctcac
attgatttaa
ctcatgacca
aagatcaaag
aaaaaaccac
ccgaaggtaa
tagttaggcc
ctgttaccag
cgatagttac
agcttggagc
gccacgcttc
ggagagcgca
tttcgccacc
tggaaaaacg
cacatgttct
tgagctgata
gcggaagagce
atatggtgca
gtgtgtcagt
atgcatctca
agtatgcaaa
atcccgcccc

tttatttatg

15120

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680



cagaggccga
gaggcctagg
gccaccatcc
gtacaagccc
cgccgeegeg
cgagcgggtc
ggtgtgggtc
agcgeseeecs
ggeegegeag
gttcctggcc
cgtgctcccc
cgcgeececge
ggtgcccgaa
ccacgacccg
acccgggegg
taatcagcca
ccctgaacct
ataatggtta
tgcattctag
gccgatagtg
gggaggctaa
ataaaaagac
gtcccagggc

cgtttcttcc

caacgtcggg

cccatgggga

gtccacgact

ggccgectceg

cttttgcaaa
cctgacccac
acggtgcgcc
ttcgccgact
accgagctgc
gcggacgacg
gtgttcgccg
caacagatgg
accgtcggcg
ggagtggagg
aacctcccct
ggaccgcgca
cagcgcccga
cceccgecgac
taccacattt
gaaacataaa
caaataaagc
ttgtggtttg
gaaaccgacg
ctgaaacacg
agaataaaac
tggcactctg
ttttccccac
geggeaggec

atggtttatg

ggactgagca

gcctctgagc
aagcttgcat
gcccctgacc
tcgccacccg
accccgecac
aagaactctt
gcgeccgeggt
agatcggccc
aaggcctcct
tctcgcccga
cggccgages
tctacgagcg
cctggtgcat
ccgaaaggag
cccgcacccg
gtagaggttt
atgaatgcaa
aatagcatca
tccaaactca
ccccagcact
gaaggagaca
gcacgggtgt
tcgatacccc
cccacccccc
ctgccatagc

gttcgtggesg

gacagaccca

tattccagaa
gcctgcaggt
cctcacaagg
cgacgacgtc
gcgecacacc

cctcacgcgc

ggcggtctgg
gcgcatggcec
ggcgecgeac
ccaccagggc
cgeceggggtg
gctcggcettc
gacccgcaag
cgcacgaccc
cccccgaggc
tacttgcttt
ttgttgttgt
caaatttcac
tcaatgtatc
cgtccgaggg
ataccggaag
tgggtcgttt
accgagaccc
aagttcgggt
cactggcccc
gttattattt

tggtttttgg
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gtagtgagga
cggccgecac

agacgacctt

cccecgggeceg
gtcgacccgg
gtcgggctcg
accacgccgg
gagttgagcg
cggcccaagg

aagggtctgg

cccgecttcec
accgtcaccg
cccggtgect
catggctccg
ccaccgactc
aaaaaacctc
taacttgttt
aaataaagca
ttatcatgtc
Caaaggaata
gaacccgegce
gttcataaac

cattggggcc

gaaggcccag
gtgggttagg
tgggegttgc

atggcctggg

ggcttttttg
gaccggtgcc
ccatgaccga
tacgcaccct
accgccacat
acatcggcaa
agagcgtcga
gttcccggct
agcccgegtg
gcagcgccgt
tggagacctc
ccgacgtcga
gacgcccgcc
accgaagccg
tagaggatca
ccacacctcc
attgcagctt
tttttttcac
tggatcactc

ggggagatgg

tatgacggca

gcggeggtteg
aatacgcccg
ggctcgcagc
gacggggtcc

gtggggtcty

catggaccgc

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300



atgtactggc
aaaccaccgc
ttatcatcgc
ggaagatctc
ttactcccta
cgatgtcgag
gtgatagaga
tatccctatc
tatgtcgagg
gtcagatcgc
<210>
<211>

<212>
<213>

40
19625
DNA

<220>
<223>
polyn

<400> 40
cggecgeges

gcgtgagcga
cactagggag
aagcagggcg
agtcaaagaa
cgcttttcag
gagggtccta
caaggcggca
caaagcagca
cctctgtagg

ctgcagactt

cagctggaga

gcgacacgaa
gcggatttct
agatccgggc
tagaagctgg
tcagtgatag
tttactccct
acgtatgtcg
agtgatagag
taggcgtgta

cg

ucleotide

gggaggagcec
cgcagaagac
tgccagacag
aggcattgcc
aggggtgacg
accggcttaa
cgcccacgga
acgaggctgg
gggaagctcg
ctccacctct
aagtgtccct

tctgagaacg

caccgggcgt
ggcgtgccaa
aacgttgttg
gtaccagctg
agaacgtatg
atcagtgata
agtttactcc

aacgtatgtc

cggtgggagg

Artificial Sequence

aagatggccg
ggtgatttct
tgggcgeagg
tcacctggga
gacgcacctg
gaaacggcgc
atctcgctga
gg88agesgscs
aactgggtgg
gggggcages
gtctgacagc

ggcagactgc

ctgtggctgc
gctagtcgac
cattgctgca
ctagcaagct
tcgagtttac
gagaacgtat
ctatcagtga
gagtttactc

cctatataag

aataggaaca
gcatttccat
ccagtgtgtg
agcgcaaggs
gaaaatcggg
accacgagac
ttgctagcac
cccgccattg
agcccaccac
cacagacaaa
tttgaagaga

ctcctcaagt
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caaacacccc
caattctcat
ggcgcagaac
tgctagcggc
tccctatcag
gtcgagttta
tagagaacgt
cctatcagtg

cagagctcgt

Description of Artificial Sequence: Synthetic

gctccggtct
ctgaggtacc
tgcgcaccgt
gtcagggagt
tcactcccac
tatatcccac
agcagtctga
cccaggcttg
agctcaagga
caaaaagaca
gcagtggttc

gggtccctga

cgacccccaa
gtttgacagc
tggtaggtat
cggctcgagt
tgatagagaa
ctccctatca
atgtcgagtt
atagagaacg

ttagtgaacc

acagctccca
gggttcatct
gcgegagecg
tccctttcecg
ccgaatattg
acctggctcg
gatcaaactg
cttaggtaaa
ggcctgectg
gcagtaacct
tcccagcacg

cccctgaccc

18360

18420

18480

18540

18600

18660

18720

18780

18840

18852

60

120

180

240

300

360

420

480

540

600

660

720



ccgagcagcc
ggtattccaa
aaaggacatc
taaaaccaca
cgcctctect
gaatgatttt
ggaggacatt
tataactaga
ggctcgagaa
aagggtatca
aaaaagaata
aaatctacgt
cactctgcag
gattcaggaa
cataattgtc
gaaaggtcgg
aaccctacaa
tcaacccaga
ctttatagac
cctgaaggaa
caaaatgtaa
agctaacatc
tggactaaat
atcagtgtgc
aaaaggatgg
cctagtctct

ttacataatg

taactgggag
cagacctgca
tacaccgaaa
aagatgggga
cctccaaagg
gatgagctga
caaaccaaag
ataaccaata
ctacgtgaag
gcaatggaag
aaaagaaatg
ctgattggtg
gatattatcc
atacagagaa
agattcacca
gttaccctca
gccagaagag
atttcatatc
aagcaaatgt
gcgctaaaca
agaccatcaa
ataatgacag
tctgcaatta
tgtattcagg
aggaagatct
gataaaacag

gtaaagggat

gcacccccca
gctgagggtc
acccatctgt
aaaaacagaa
aacgcagttc
gagaagaagg
gcaaagaagt
cagagaagtg
aatgcagaag
atgaaatgaa
agcaaagcct
tacctgaaag
aggagaactt
cgccacaaag
aagttgaaat
aaggaaagcc
agtgggggcc
cagccaaact
tgagagattt
tggaaaggaa

gactaggaag

gatcaacttc
aaagacacag
aaacccatct
accaagccaa
actttaaacc

caattcaaca

gcaggggcac

ctgtctgtta
acatcaccat
cagaaaaact
ctcaccagca
cttcagacga
tgaaaacttt
cttaaaggag
cctcaggagc
tgaaatgaag
ccaagaaata
tgatgtggag
ccccaatcta
atactcctcg
gaaggaaaaa
catcagacta
aatattcaac
aagcttcata
tgtcaccacc
caaccggtac
aaactgcatc
acacataaca
actggcaagt
cacgtgcaga
tggaaaacaa

aacaaagatc

agaggagcta
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actgacacct
gaaggaaaac
catcaaagac
ggaaactcta
acagaacaaa
tcaaattact
gaaaaaaatt
ctgatggagc
cgatgcgatc
cgagaaggga
tgggactatg
aatggaacca
gcaaggcagsg
agaagagcaa
atgttaaggg
acagcggatc
attcttaaag
agtgaaggag
aggcctgccc
cagccgctgc
aactaatgag
atattaactt
tggataaaga
gacacacata
aaaaaggcag
aaaagagaca

actatcctaa

cacacggcag
taacaaccag
caaaagtaga
aaacgcagag
gctggatgga
ctgagctacg
tagaagaatg
tgaaaaccaa
aactggaaga
agtttagaga
tgaaaagacc
agttggaaaa
ccaacgttca
ctccaagaca
cagccagaga
tctcggcaga
aaaagaattt
aaataaaata
taaaagagct
aaaatcatgc
caaaatcacc
taaatataaa
gtcaagaccc
ggctcaaaat
gggttgcaat
aagaaggcca

atatttatgc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



acccaataca
agactcccac
aacgagacag
cctaatagac
accacaccac
atgtaaaaga
actcaggatt
cctgaatgac
caacgagaac
agggaaattt
cctaacatca
aaggcaagaa
tcaaaaaatc
gctagcaaga
taaaggggat
acacctctac
cactctccca
tgaaattgtg
cacagccgaa
ccaatcaata
gataccaaag
gaacattgat
aaagcttatc
acgcaaatca
tatctcaata
tctcaataaa

acccacagcc

ggagcaccca
acattaataa
aaagtcaaca
atctacagaa
acctattcca
acagaaatta
aagaatctca
tactgggtac
aaagacacca
atagcactaa
caattaaaag
ataactaaaa
aatgaatcca
ctaataaaga
atcaccaccg
gcaaataaac
agactaaacc
gcaataatca

ttctaccaga

gaaaaagagg
ccgggeagag
gcaaaaatcc
caccatgatc
ataaatgtaa
gatgcagaaa
ttaggtattg

aatatcatac

gattcataaa
tgggagactt
aggataccca
ctctccaccc
aaattgacca
taacaaacta
ctcaaagccg
ataacgaaat
cataccagaa
atgcctacaa
aactagaaaa
tcagagcaga
ggagctggtt
aaaaaagaga
atcccacaga
tagaaaatct
aggaagaagt
atagtttacc
ggtacaagga
gaatcctccc
acacaaccaa
tcaataaaat
aagtgggctt
tccagcatat
aagcctttga
atgggacgta

tgaatgggca

gcaagtcctc
taacacccca
ggaattgaac
caaatcaaca
catagttgga
tctctcagac
ctcaactaca
gaaggcagaa
tctctgggac
gagaaagcag
gcaagagcaa
actgaaggaa
ttttgaaagg
gaagaatcaa
aatacaaact
agaagaaatg
tgaatctctg
aaccaaaaag
ggaactggta
taactcattt
aaaagagaat
actggcaaac
catccctggg
aaacagagcc
caaaattcaa
tttcaaaata

aaaactggaa
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agtgacctac
ctgtcaacat
tcagctctgc
gaatatacat
agtaaagctc
cacagtgcaa
tggaaactga
ataaagatgt
gcattcaaag
gaaagatcca
acacattcaa
atagagacac
atcaacaaaa
atagacacaa
accatcagag
gatacattcc
aatcgaccaa
agtccaggac
ccattccttc
tatgaggcca
tttagaccaa
cgaatccagc
atgcaaggct
aaagacaaaa
caacccttca
ataagagcta

gcattccctt

aaagagactt
tagacagatc
accaagcaga
ttttttcagc
tcctcagcaa
tcaaactaga
acaacctgct
tctttgaaac
cagtgtgtag
aaattgacac
aagctagcag
aaaaaaccct
ttgatagacc
taaaaaatga
aatactacaa
tcgacacata
taacaggctc
cagatggatt
tgaaactatt
gcatcattct
tatccttgat
agcacatcaa
ggttcaatat
accacatgat
tgctaaaaac
tctatgacaa

tgaaaaccgg

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



cacaagacag
cagggcaatc
attgtccctg
aaatctcctt
aaaatcacaa
actcccattc
tgtgaaggac
aaacaaatgg
catactgccc
cttcacagaa
tgccaagtca
actatactac
agatcaatgg
ctttgacaaa
ctgggaaaac
tacaaaaatc
cctagaagaa
caaaacacca
aaagagcttc
ggagaaaatt
actcaaacaa
gaacagacac
atcatcactg
agttagaatg
aataggaaca
agtgtggcga

actgggtata

ggatgccctc
aggcaggaga
tttgcagacg
aagctgataa
gcattcttat
acaattgctt
ctcttcaagg
aagaacattc
aaggtaattt
ttggaaaaaa
atcctaagcc
aaggctacag
aacagaacag
cctgagaaaa
tggctagcca
aattcaagat
aacctaggca
aaagcaatgg
tgcacagcaa
tttgcaacct
atttacaaga
ttctcaaaag
gccatcagag
gcaatcatta
cttttacact
ttcctcaggg

tacccaaatg

tctcaccgct
aggaaataaa
acatgattgt
gcaacttcag
acaccaacaa
caaagagaat
agaactacaa
catgctcatg
acagattcaa
ctactttaaa
aaaagaacaa
taaccaaaac
agccctcaga
acaagcaatg
tatgtagaaa
ggattaaaga
ttaccattca
caacaaaaga
aagaaactac
actcatctga
aaaaaacaaa
aagacattta
aaatgcaaat
aaaagtcagg
gttggtggga
atctagaact

agtataaatc

cctattcaac
gggtattcaa
ttatctagaa
caaagtctca
cagacaaaca
aaaataccta
accactgctc
ggtaggaaga
tgccatcccc
gttcatatgg
agctggaggc
agcatggtac
aataatgccg
gggaaaggat
gctgaaactg
tttaaacgtt
ggacataggc
caaaattgac
catcagagtg
caaagggcta
caaccccatc
tgcagccaaa
caaaaccact
aaacaacagg
ctgtaaacta
agaaatacca

atgctgctat
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atagtgttgg
ttaggaaaag
aaccccatcg
ggatacaaaa
gagagccaaa
ggaatccaac
aaggaaataa
atcaatatcg
atcaagctac
aaccaaaaaa
atcacactac
tggtaccaaa
catatctaca
tccctattta
gatcccttcc
aaacctaaaa
gtgggcaagg
aaatgggatc
aacaggcaac
atatccagaa
aaaaagtggg
aaacacatga
atgagatatc
tgctggagag
gttcaaccat
tttgacccag

aaagacacat

aagttctggc
aggaagtcaa
tctcagccca
tcaatgtaca
tcatgggtga
ttacaaggga
aagaggagac
tgaaaatggc
caatgacttt
gagcccgcat
ctgacttcaa
acagagatat
actatctgat
ataaatggtg
ttacacctta
ccataaaaac
acttcatgtc
taattaaact
ctacaacatg
tctacaatga
cgaaggacat
agaaatgctc
atctcacacc
gatgcggaga
tgtggaagtc
ccatcccatt

gcacacgtat

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580



gtttattgceg
gatagactgg
aaatgatgag
taaactatcg

aacaatgaga

tcgggggags
gggtgcageg
aacaaacgac
gaactcgtca
aagcacgagg
caacgctatg
tgatcccggc
ctttgctcag
cgccgatggg
actgttgcct
gtgtgagctg
ctgagaccca
actttgactt
cggtagaaag
gaggcaggac
aaagtgggga
cacatataaa
gcaaagtatg
gtcagctctg
ttcagcctac
cagtgactag

gctttgageg

gcactattca
attaagaaaa
ttcatatcct
caagaacaaa
tcacatggac
ggggagggat
caccagcatg
ccaacacccg
agaaggcgat
aagcggtcag
tcctgatagc
ggcggtcacg
ggcggactgg
ggtgttctgc
ttagtctcga
tttgaagata
gtggcaatgt
tgagaaaaga
aactttcatc
aagtatggtc
actttggtgg

atgctgctaa

tccaggggtg
tgtgtgtgtg
agcatacagg
tgctgcaaga

aagttaacat

caatagcaaa
tgtggcacat
ttgtagggac
aaaccaaaca
acaggaaggg
agcattggga
gcacatgtat
tgcgttttat
agaaggcgat
cccattcgcc
ggtcggeegce
aactccagca
gtgctcaggt
tggtagtggt
ggcaacttag
ctggggttgg
tttagggcct
gaggtggaaa
tttcccctat
attaaaaaga
ccaaacatac
tgcttcatta
aggaacaatt
tgtgtgtgtg
gttcatggtg
agaacaacta

aggcttgatt

gacttggaac
atacaccatg
atggatgaaa
ccgcatattc
gaatatcaca
gatataccta
acggatccga
tctgtctttt
gcgctgcgaa
gccaagctct
tttacttgta
ggaccatgtg
agtggttgtc
cggccaggtg
acaactgagt
gggtgaagaa
aaggaatgcc
tgaggaaaat
ttttgttatt
tgcaggcaga
attgctaagg
caaacttata
gaaacatttg
tgtgtgagag
gcaagaagat
cctgcattta

ctgggtggaa
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caacccaaat
gaatactatg
ttggaaacca
tcactcatag
ctctggggac
atgctagatg
attctcgacg
tattgccgat
tcgggagegsg
tcagcaatat
cagctcgtcc
atcgcgcttc
gggcagcagce
agtccaggag
attgatctga
actgcagagg
tctgaaaatc
gacttttctt
cgttttaaaa
aggcatatat
ctattcctat
tcctttaatt
ggctggagta
cgtgtgtttc
aacaagattt
atgggaaagc

gctgggtgtg

gtccaacaat
cagccataaa

tcattctcag

gtgggaattg
tgtggtegss
acacattagt
gatcgatccg
cccctcagaa

cgataccgta

cacgggtagc
atgccgagag
tcgttgggst
acggggeegt
atgtttcagc
gcacagcagg
actaactggg
tagatggaca
tattagattt
catctatctg
tggctcagtc
atcagctgga
ccagatgggg
gattttgaaa
ttttaacgtt
aaattatggc
aaaatctcag

tagttatctg

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200



gaggccaggc
aacagctgca
ttcttctgct
tgccccagga
agggtgtcgc
aagatggtgc
ttcatgtggt
gtgggccagg
taggtggcat
tccagctcga
gggccegggat
tcgtaggagt
tgaggagcgg
ttctcgtgct
ccatcagatt
cagtacaggg
caaatgtaga
tcaggtctga
gcgggtgttg
atgctattgc
ccgccaaatg
tactgcaggc
cttggcacgc
ggcttctgct
gtcactctat
gagccaccac

gtggtgccct

tggagctctc
cgctgecgtc
tgtcggccat
tgttgccgtc
cctcgaactt
gctcctggac
cggggtageg
gcacgggceag
cgccctegcec
ccaggatggg
tctcctccac
cggcgtcctc
cgtacagaat
tcagtgtctc
tctcgtagcect
tgatgaccag
tatccaggcc
gagacagagg
ttgtaggctt
tcagggctcc
tccaagggct
tgctgattgt
cgctttccag
ggaaccagct
cgcccacaga
cgccagatcc

ggccccacac

agctcactat
ctcgatgttg
gatatagacg
ctccttgaag
cacctcggcg
gtagccttcg
gctgaagcac
cttgccggtg
ctcgccggac
caccaccccg
gtcaccgcat
ttcgtggtta
gcctctcatg
gtatgtctct
ggtgatggceg
agacagcagc
tctggtatgc
ctggctggceg
ggcgggeaga
gcttcctecg
ctcgtcgtac
cagggtgtag
tctgttggcc
caggtagctg
ggcagacagg
accgccacct

atcgaagtac

gggttcatct
tggcggatct
ttgtggctgt
tcgatgccct
cgggtcttgt
ggcatggegg
tgcacgccgt
gtgcagatga
acgctgaact
gtgaacagct
gttagaagac
ggtccaggtt
tcctcatagc
tgattccggg
gccttccgea
aggacaccac
acagctccgc
attgtaggag
aacacgggca
ccgcctgatt
tgctggcagt
tcggtgccag
cggtagatca
ttgatgtcct
ctgctagggc
gatcctccgc

cagtcgtagc
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ttattgtctc
tgaagttcac
tgtagttgta
tcagctcgat
agttgccgtc
acttgaagaa
aggtcagggt
acttcagggt
tgtggccgtt
cctcgcectt
ttcctctgcec
ggcctctgat
tgccgetgcec
tgctcaggcc
cttggatctt
atgtgccagc
ctgcagcagg
ctggtgtagg
cgaagtggct
tgatttccag
agtagatgcc
agccgctgcec
gtgtcttagg
ggctggctct
tctgtgtcat
ctccgctaga

ctcttctggt

ctttcatctc
cttgatgccg
ctccagcttg
gcggttcacc
gtccttgaag
gtcgtgctgc
ggtcacgagg
cagcttgccg
tacgtcgccg
gctcaccata
ctccatgttc
agaccgcagc
ttgtggaggc
ggtgtacacg
cagccgtctg
cagagggscc
tctacaggct
tggtctagga
gaagtacatg
cttggtgcect
gaagtcctcg
agaaaatctg
ggccttgcca
acaggtgatg
ctggatatca
aactgtcact

gcagaagtac

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820



acggcggtat
tccaggctga
gtattgatcc
ccgtagttgg
ttcacaagtc
cccagcagca
agcgctagcg
cacgcctacc
gttgattttg
cccgtgagtc
taatagcgat
actgggcata
gcatatgata
gacgtcaatg
atgggcgeses
ggaactccat
gatccagaca
aaaaaatgct
tgcaataaac
gtgtgggagg
ccggetgect
agacggtcac
cagcgggtgt
tcceccgeccc
tgcatgtaat

acacgggess

gatgtgcaca

cctcggctct
aggtgaatct
agcccatcca
tgaaggtgta
cgccgecaga
gcagagactg
gatctgacgg
gcccatttgc
gtgccaaaac
aaaccgctat
gactaatacg
atgccaggcg
cacttgatgt
gaaagtccct
gtcgttgggc
atatgggcta
tgataagata
ttatttgtga
aagttaacaa
ttttttaaag
cgecgegtttc
agcttgtctg
tggcgggtst
ggacgaacta
cccttcagtt
ggaccaaaca

tttgccaaca

caggctgttg
gcccttaaag
ctcaaggcct
gcegetggeg
ctgaaccagc
cagccacatt
ttcactaaac
gtcaatgggg
aaactcccat
ccacgcccat
tagatgtact
ggccatttac
actgccaagt
attggcgtta
ggtcagccag
tgaactaatg
cattgatgag
aatttgtgat
caacaattgc
caagtaaaac
ggtgatgacg
taagcggatg
cggggcgeag
aacctgacta
ggttggtaca
caaaggggtt

ctgagtggct

atctgcaggt
ctatcggcecgt
tttccagggg
gcacagctga
tggatctcag
cgaagcttga
cagctctgct
cggagttgtt
tgacgtcaat
tgatgtactg
gccaagtagg
cgtcattgac
gggcagttta
ctatgggaac
gcgggccatt
accccgtaat
tttggacaaa
gctattgcectt
attcatttta
ctctacaaat
gtgaaaacct
ccgggageag
ccatgaggtc
cgacatctct
acttgccaac
ctctgactgt

ttcatcctgg
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aggecggtgtt
aggttggctc
cctgtcggac
ttctgacaga
agatgctaca
gctcgagatc
tatatagacc
acgacatttt
ggggtggaga
ccaaaaccgc
aaagtcccat
gtcaataggg
ccgtaaatac
atacgtcatt
taccgtaagt
tgattactat
ccacaactag
tatttgtaac
tgtttcaggt
gtggtatggc
ctgacacatg
acaagcccgt
gatcgactct
gccccttcett
tgggccctgt
agttgacatc

agcagacttt

cttgctgtcg
gceggtgtgg
ccagttcatg
tccgccaggt
ggccactgtt
tgagtccggt
tcccaccgta
ggaaagtccc
cttggaaatc
atcaccatgg
aaggtcatgt
ggcgtacttg
tccacccatt
attgacgtca
tatgtaacgc
tagcccgggsg
aatgcagtga
cattataagc
tcagggggag
tgattatgat
cagctcccgg
cagggcgegt
agaggatcga
cgegegggcag
tccacatgtg
cttataaatg

gcagtctgtg

8880

8940

9000

9060

9120

91860

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440



gactgcaaca

gggggacatg

agaggggcct

ataaggcccc
tatccagact
attagggtta
ggttttattt
cagtggctga
ttctccttceg
gtgctcgaaa
tggtggcatt
agtgtaggaa
gccgtaaaga
agtgcaatat
ccatgttgtt
ctccactggt
ataaacaaag
cccccacacg
tgtaaccccg
ggggaatacc
gaggacaaat
tcacgaggtc
atatctggat
atatctgggt
atatctgggt
atatctgggt

agattagggt

caacattgcc
tacctcccag
gtgtagctac
cttgttaacc
aaccctaatt
gtaaaagggt
acatggggtc
agatcaagga
tttagctaat
acaaggtttc
gtgctatgac
tgaaacattc
ctggatgtcc
gatactgggg
acactctatt
tgtctctaac
acaagtggcc
ccgececctgeg
ctaaccactg
tgcataagta
tacacacact
gctgagagca
agcatatgct
agcatatgct
agcataggct
agtatatgct

agtatatgct

tttatgtgta

gggcccagea
cgataagcgg
ctaaacgggt
caatagcata
cctaaggaac
aggattccac
gcgggceagtg
agaataactg
aggtgacgcc
accaatataa
tgaatatctt
atctcacacg
ttattaagat
tgtaacaagg
acccccgaaa
actctttttt
gttttggact
cggtcaaacc
getgggcges
tgcgcctgag
cggtgggcta
atcctaatct
atcctaatct
atcctaatct
atcctaatct

atcctaattt

actcttggct
agactacggg
accctcaaga
agcatatgct
tgttacccaa
agcgatatct
gagggtagtg
aactctcctg
ctgagttgtg
cccagaataa
ccctcacaaa
taacaataga
aatttatggc
gtgtcccagg
ggaaagagag
attaaacggg
ttgaaattgt
gtaaaataag
acttgcccac
ccaagatagg
cgccaagcac
atgttgccat
atatctgggt
atatctgggt
atatctgggt
gtatccgggt

atatctgggt
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gaagctctta
aggctacacc
gggcattagc
tcccgggtag
cgggaagcat
cccaccccat
aaccatttta
aatcttcgcc
aacagtaagg
aatttggacg
ccccttgggc
aatccatggg
tatgggcaac
cagggaccaa
tggacgccga
gctccacgcc
ggagtggeses
ggtgtaataa
aaaaccacta
ggcgegattg
agggttgttg
gggtagcata
agcataggct
agtatatgct
agcatatgct
agcatatgct

agcatatact

caccaatgct
aacgtcaatc
aatagtgttt
tagtatatac
atgctatcga
gagctgtcac
gtcacaaggg
tgcttcttca
tgtatgtgag
gggggttcag

aataaatact

gtggggacaa
acataatcct
gacaggtgaa
cagcagcgga
aatggggccc
cacgcgtcag
cttggctgat
atggcacccc
ctgcgatctg
gtcctcatat
tactacccaa
atcctaatct
atcctaattt
atcctaatct
atcctaatag

acccaaatat

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

117600

11760

11820

11880

11940

12000

12060



ctggatagca
ctgggtagca
ctgggtagta

ctgggtagca

ccgggtagca
tgggagtgct
tgtccttttc
aagccgtcgc
aggtgttgag
gggaggacga
tctactgggg
gtctcctaac
atctccgtca
gggaggcaaa
agcgggettt
agtttgtaaa
gccgggtcca
aatagcaagg
gaacacaccg
gagagctctt
atgctttcca
agtgcttggg
gtcaggctca
agggtggaaa
tgactgacta
tctttcacga

tcctcgaccc

tatgctatcc
taggctatcc
tatgctatcc
tatgctatcc
tatgctatcc
atcctttgca
ctgcatgctg
atgtctgatt
cgcggagctg
aaatggtgac
atttattctt
aagttacatc
tctccgtcat
tctactccat
gtcataacaa
aagaccatga
ggggccattc
gcagttcctc
gcgacccaag
aaaccttctg
aaccaccctc
ccttctectg
ccatctgggc
aatggccttc
ctgggactcc
cttccccccc

cggcctccac

taatctatat
taatctatat
taatttatat
taatctatat
tcatgcatat
tatgccgcca
gttgctccca
gctcaccagg
agtgacgtga
aagacagatg
tagtgcggses
actcctgccc
caccctccgc
cgtcaaagct
ggtccttaat
aataacagac
Caaaggggasg
gccttaggtt
ttccttcgtc
caatgttctc
cttttttgcg
ggtcatctgc
caccttcttg
tacctggagg
tgggcctctt
tggctctttc

tacctcctcg

ctgggtagca
ctgggtagca
ctgggtagca
ctgggtagta
acagtcagca
cctcccaagg
ttcttaggtg
taaatgtcgc
caacatgggt
gccagaaata
gaatacacgg
ttcctcaccc
ggcagcccct
gcacacagtc
cgcatccttc
aatggactcc
acgactcaat
gtaaagggag
ggtagtcctt
aaatttcggg
cctgcctcca
ggggeectgce
gtggtattca
gggecetgegce
ttctccacgt
acgtcctcta

accccggcct
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tatgctatcc
tatgctatcc
taggctatcc
tatgctatcc
tatgataccc
gggcgtgaat
aatttaagga
taatgttttc
atgcccaatt
caccaacagc
cttttaatac
tcatctccat
tccaccatag
accctgatat
aaaacctcag
cttagcgggc
ggtgtaagac
gtcttactac
tctacgtgac
ttggaacctc
tcaccctgac
tctatcgctc
aaataatcgg
ggtggagacc
ccacgacctc

ccececggegsgc

ccactgcctc

taatctatat
taatctatat
taatctatat
taatctgtat
agtagtagag
tttcgctgct
ggccaggcta
caacgcgaga
gccccatgtt
acgcatgatg
gattgagggc
cacctccttc
gtggaaacca
tgcaggtagg
caaatatatg
caggttgtgg
gacattgtgg
ctccatatac
tcctagccag

cttgaccacg

ccecggggtcc

ccgggggcac

cttcccctac
cggatgatga
tccccetggce
ctccactacc

ctcgaccccg

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680



gcctccacct
tgcccctect
tcctgcccect
ccctectgcec
tcctgctect
tcctgcccect
tcctgcccect
tcctectgcet
ccctectgcec
tgcccctect
tcctecctget
ccctcctcect
tccaccgtgg
atctctatgt
tcctcgtect
gcegeceggag
tgtacctggc
agacgacgct
cctcatcccc
aaccatcctc
caagatttgc
acggtaggga
atgctactgg
ataagctgtc
ataggttaat
tgtgcgcgga

gagacaataa

cctgctectg
gctcctgcecc
cctgcccctc
cctcctgctc
gcccctectg
cctgcccctc
cctgctectg
cctgcccctc
cctcctgcecc
cctgctectg
cctgcccctc
gctcctgcecc
gtccctttgc
cttggccctg
cttccccgtc
ccttctggtc
ccctcgtcag
cagtgaatac
ttcatggtcg
gtcctcatca
gtcctgagcc
tggggattct
ggcaacggaa
aaacatgaga
gtcatgataa
acccctattt

ccctgataaa

cccctcctge
ctcctgeccc
ctcctgctcc
ctgcccctcec
ctcctgeccc
ctcctgctcc
cccctectcc
ctgcccctcec
ctcctcctge
cccctcctge
ctgcccctcec
ctcctgctcc
agccaatgca
atcctgagcc
ctcgtccatg
cagatgtgtc
acatgattca
agggagtgca
ctgtcagaca
ccaattactc
tcaagccagg
cgggacccct
gaaaagctgg
attcttgaag
taatggtttc
gtttattttt

tgcttcaata

tcctgecccect
tcctgctect
tgcccctect
tgcccctect
tcctgctect
tgcccctect
tgctcctgcec
tcctgctect
tcctgecccect
ccctectgcec
tgcccctect
tgcccctcecc
acttggacgt
gcceggggct
gttatcaccc
tcccttctct
cactaaaaga
gactcctgcc
gatccaggtc
gcagcccgga
cctcaaattc
cctcttectc
gtgcggectg
acgaaagggc
ttagacgtca
ctaaatacat

atattgaaaa
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cctcctgctc
gcccctectg
gcccctectc
gctcctgcecc
gcccctectg
gctcctgcecc
cctcctgccc
gcccctectc
cctgcccctc
cctcctectg
gcccctectc
gctcctgctc
ttttggggtc
cctggtcttc
cctecttettt
cctaggccat
gatcaataga
ccctccaaca
tgaaaattcc
aaactcccgc
ctcgtccccc
ttcaaggtca
tgaggatcag
ctcgtgatac
ggtggcactt
tcaaatatgt

aggaagagta

ctgcccctcec
cccctcctgc
ctgctcctgc
ctcctgeccc
ctcctgeccc
ctcctgeccc
ctcctgeccc
ctgctcctgc
ctcctgctcc
ctcctgeccc
ctgctcctgc
ctgctcctgt
tccggacacc
cgcctcctceg
gaggtccact
ttccaggtcc
catctttatt
gcccccccac
ccatcctccg
tgaacatcct
tttttgctgg
ccagacagag
cttatcgatg
gcctattttt
ttcggggaaa
atccgctcat

tgagtattca

13740

13800

13860

13920

139860

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300



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

tgagcgtcga

gtcgccctta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gecttttttgc
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaaaggatct
ttttcgttcc
ttttttctgc
tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct

tttttgtgat

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

gctcgtcagg

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

tagtcctgtc

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

ctatggaaaa

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

acgccagcaa

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920



cgecggecttt
gttatcccct
ccgcagcecga
gcggtatttt
tacaatctgc
tggaaagtcc
agcaaccagg
tctcaattag
gcccagttcc
cgaggccgcec
aggcttttgc
tcccctgacc
cccacggtgc
gcgttcgeceg
gtcaccgagc
gtcgcggacg
gcggtgttceg
cagcaacaga
gccaccgtcg
cccggagtgg
cgcaacctcc
gaaggaccgc
ccgeagegcec
cggcccecgcec
ccataccaca
cctgaaacat

ttacaaataa

ttacggttcc
gattctgtgg
acgaccgagc
ctccttacgc
tctgatgccg
ccaggctccc
tgtggaaagt
tcagcaacca
gcccattctc
tcggecctctg
aaaaagcttg
cacgcccctg
gcctcgcecac
actaccccgc
tgcaagaact
acggcgecgc
ccgagatcgg
tggaaggcct
gcgtctcgec
aggceggecga
ccttctacga
gcacctggtg
cgaccgaaag
gaccccgcac
tttgtagagg
aaaatgaatg

agcaatagca

tggccttttg
ataaccgtat
gcagcgagtc
atctgtgcgg
catagttaag
cagcaggcag
ccccaggctc
tagtcccgcc
cgccccatgg
agctattcca
catgcctgca
acccctcaca
ccgcgacgac
cacgcgccac
cttcctcacg
ggtggeggtc
cccgegcatg
cctggecgecg
cgaccaccag
gegegeeges
gcggeteggce
catgacccgc
gagcgcacga
ccgcccccga
ttttacttgc
caattgttgt

tcacaaattt

ctggectttt
taccgccttt
agtgagcgag
tatttcacac
ccagctgtgg
aagtatgcaa
cccagcaggc
cctaactccg
ctgactaatt
gaagtagtga
ggtcggecegce
aggagacgac
gtcccccggg
accgtcgacc
cgegteggsc
tggaccacgc
gccgagttga
caccggccca
ggcaagggtc
gtgcccgcect
ttcaccgtca
aagcccggtg
ccccatggcet
ggcccaccga
tttaaaaaac
tgttaacttg

cacaaataaa

77

gctcacatgt
gagtgagctg
gaagcggaag
cgcatatggt
aatgtgtgtc
agcatgcatc
agaagtatgc
cccatcccgc
ttttttattt
ggaggctttt
cacgaccggt
cttccatgac
ccgtacgcac
cggaccgcca
tcgacatcgg
cggagagcgt
gcggttcccg
aggagcccgc
tgggcagcgc
tcctggagac
ccgccgacgt
cctgacgccc
ccgaccgaag
ctctagagga
ctcccacacc
tttattgcag

gcattttttt

tctttecctgce
ataccgctcg
agcgcctgat
gcactctcag
agttagggtg
tcaattagtc
aaagcatgca
ccctaactcc
atgcagaggc
ttggaggcct
gccgecacca
cgagtacaag
cctcgccgcec
catcgagcgg
caaggtgtgg
cgaagecgess
gctggccgeg
gtggttcctg
cgtcgtgctc
ctccgcegcecc
cgaggtgccc
gccccacgac
ccgacccggg
tcataatcag
tccccctgaa
cttataatgg

cactgcattc

16980

17040

17100

17160

17220

172860

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540



tagttgtggt
gtggaaaccg
taactgaaac
gacagaataa
ggctggcact
tccttttccc
ggegceegcag
ggaatggttt
actggactga
ggcgcgacac
cgcgecggatt
cgcagatccg
ctctagaagc
ctatcagtga
gagtttactc
agaacgtatg
atcagtgata
aggtaggegt
cgecg
<210>
<211>

<212>
<213>

41
19730
DNA

<220>
<223>
polyn

<400> 41

ttgtccaaac
acgccccagc
acggaaggag
aacgcacggg
ctgtcgatac
caccccaccc
gccctgcecat
atggttcgtg
gcagacagac
gaacaccggg
tctggcgtgc
ggcaacgttg
tgggtaccag
tagagaacgt
cctatcagtg
tcgagtttac
gagaacgtat

gtacggtggg

ucleotide

tcatcaatgt
actcgtccga
acaataccgg
tgttgggtcg
cccaccgaga
cccaagttcg
agccactggc
ggggttatta
ccatggtttt
cgtctgtggc
caagctagtc
ttgcattgct
ctgctagcaa
atgtcgagtt
atagagaacg
tccctatcag
gtcgagttta

aggcctatat

Artificial Sequence

atcttatcat
gggcaaagga
aaggaacccg
tttgttcata
ccccattggg
ggtgaaggcc
cccgtgggtt
ttttgggcgt
tggatggcct
tgccaaacac
gaccaattct
gcaggcegeag
gcttgctagc
tactccctat
tatgtcgagt
tgatagagaa
ctccctatca

aagcagagct

gtctggatca
ataggggaga
cgctatgacg
aacgcggggt
gccaatacgc
cagggctcgc
agggacgges
tgcgtgggst
gggcatggac
cceccgacccc
catgtttgac
aactggtagg
ggceggetceg
cagtgataga
ttactcccta
cgtatgtcga
gtgatagaga

cgtttagtga

Description of Artificial Sequence: Synthetic

ctcgccgata
tgggggagsgc
gcaataaaaa
tcggtcccag
ccgegtttct
agccaacgtc
tcccccatgg
ctggtccacg
cgcatgtact
caaaaaccac
agcttatcat
tatggaagat
agtttactcc
gaacgatgtc
tcagtgatag
gtttatccct
acgtatgtcg

accgtcagat

cggccgeggg gggaggagec aagatggeccg aataggaaca gctccggtct acagctccca

gcgtgagcga cgcagaagac ggtgatttct gcatttccat ctgaggtacc gggttcatct
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18600

18660

18720

18780

18840

18900

18960

19020

19080

19140

19200

19260

19320

19380

19440

19500

19560

196260

19625

60

120



cactagggag
aagcaggecs
agtcaaagaa
cgcttttcag
gagggtccta
caaggcggca
caaagcagca
cctctgtagg
ctgcagactt
cagctggaga
ccgagcagcc
ggtattccaa
aaaggacatc
taaaaccaca
cgcctctect
gaatgatttt
ggaggacatt
tataactaga
ggctcgagaa
aagggtatca
aaaaagaata
aaatctacgt
cactctgcag
gattcaggaa
cataattgtc

gaaaggtcgg

aaccctacaa

tgccagacag
aggcattgcc
aggggtgacg
accggcttaa
cgcccacgga
acgaggctgg
gggaagctcg
ctccacctct
aagtgtccct
tctgagaacg
taactgggag
cagacctgca
tacaccgaaa
aagatgggga
cctccaaagg
gatgagctga
caaaccaaag
ataaccaata
ctacgtgaag
gcaatggaag
aaaagaaatg
ctgattggtg
gatattatcc
atacagagaa
agattcacca

gttaccctca

gccagaagag

tgggcgeagg
tcacctggga
gacgcacctg
gaaacggcgc
atctcgctga
gg88agesecs
aactgggtgg
gggggcages
gtctgacagc
ggcagactgc
gcacccccca
gctgagggtc
acccatctgt
aaaaacagaa
aacgcagttc
gagaagaagg
gcaaagaagt
cagagaagtg
aatgcagaag
atgaaatgaa
agcaaagcct
tacctgaaag
aggagaactt
cgccacaaag
aagttgaaat

aaggaaagcc

agtgggggcc

ccagtgtgtg
agcgcaaggs
gaaaatcggg
accacgagac
ttgctagcac
cccgccattg
agcccaccac
cacagacaaa
tttgaagaga
ctcctcaagt
gcaggggcac
ctgtctgtta
acatcaccat
cagaaaaact
ctcaccagca
cttcagacga
tgaaaacttt
cttaaaggag
cctcaggagc
tgaaatgaag
ccaagaaata
tgatgtggag
ccccaatcta
atactcctcg
gaaggaaaaa
catcagacta

aatattcaac
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tgcgcaccgt
gtcagggagt
tcactcccac
tatatcccac
agcagtctga
cccaggcttg
agctcaagga
caaaaagaca
gcagtggttc
gggtccctga
actgacacct
gaaggaaaac
catcaaagac
ggaaactcta
acagaacaaa
tcaaattact
gaaaaaaatt
ctgatggagc
cgatgcgatc
cgagaaggga
tgggactatg
aatggaacca
gcaaggcagsg
agaagagcaa
atgttaaggg
acagcggatc

attcttaaag

gcgegagecg
tccctttecg
ccgaatattg
acctggctcg
gatcaaactg
cttaggtaaa
ggcctgectg
gcagtaacct
tcccagcacg
cccctgaccc
cacacggcag
taacaaccag
Caaaagtaga
aaacgcagag
gctggatgga
ctgagctacg
tagaagaatg
tgaaaaccaa
aactggaaga
agtttagaga
tgaaaagacc
agttggaaaa
ccaacgttca
ctccaagaca
cagccagaga
tctcggcaga

aaaagaattt

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



tcaacccaga
ctttatagac
cctgaaggaa
caaaatgtaa
agctaacatc
tggactaaat
atcagtgtgc
aaaaggatgg
cctagtctct
ttacataatg
acccaataca
agactcccac
aacgagacag
cctaatagac
accacaccac
atgtaaaaga
actcaggatt
cctgaatgac
caacgagaac
agggaaattt
cctaacatca
aaggcaagaa
tcaaaaaatc
gctagcaaga
taaaggggat
acacctctac

cactctccca

atttcatatc
aagcaaatgt
gcgctaaaca
agaccatcaa
ataatgacag
tctgcaatta
tgtattcagg
aggaagatct
gataaaacag
gtaaagggat
ggagcaccca
acattaataa
aaagtcaaca
atctacagaa
acctattcca
acagaaatta
aagaatctca
tactgggtac
aaagacacca
atagcactaa
caattaaaag
ataactaaaa
aatgaatcca
ctaataaaga
atcaccaccg
gcaaataaac

agactaaacc

cagccaaact
tgagagattt
tggaaaggaa

gactaggaag

gatcaacttc
aaagacacag
aaacccatct
accaagccaa
actttaaacc
caattcaaca
gattcataaa
tgggagactt
aggataccca
ctctccaccc
aaattgacca
taacaaacta
ctcaaagccg
ataacgaaat
cataccagaa
atgcctacaa
aactagaaaa
tcagagcaga
ggagctggtt
aaaaaagaga
atcccacaga

tagaaaatct

aggaagaagt

aagcttcata
tgtcaccacc
caaccggtac
aaactgcatc
acacataaca
actggcaagt
cacgtgcaga
tggaaaacaa
aacaaagatc
agaggagcta
gcaagtcctc
taacacccca
ggaattgaac
caaatcaaca
catagttgga
tctctcagac
ctcaactaca
gaaggcagaa
tctctgggac
gagaaagcag
gcaagagcaa
actgaaggaa
ttttgaaagg
gaagaatcaa
aatacaaact
agaagaaatg

tgaatctctg
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agtgaaggag
aggcctgccc
cagccgctgc
aactaatgag
atattaactt
tggataaaga
gacacacata
aaaaaggcag
aaaagagaca
actatcctaa
agtgacctac
ctgtcaacat
tcagctctgc
gaatatacat
agtaaagctc
cacagtgcaa
tggaaactga
ataaagatgt
gcattcaaag
gaaagatcca
acacattcaa
atagagacac
atcaacaaaa
atagacacaa
accatcagag
gatacattcc

aatcgaccaa

aaataaaata
taaaagagct
aaaatcatgc
caaaatcacc
taaatataaa
gtcaagaccc
ggctcaaaat
gggttgcaat
aagaaggcca
atatttatgc
aaagagactt
tagacagatc
accaagcaga
ttttttcagc
tcctcagcaa
tcaaactaga
acaacctgct
tctttgaaac
cagtgtgtag
aaattgacac
aagctagcag
aaaaaaccct
ttgatagacc
taaaaaatga
aatactacaa
tcgacacata

taacaggctc

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



tgaaattgtg
cacagccgaa
ccaatcaata
gataccaaag
gaacattgat
aaagcttatc
acgcaaatca
tatctcaata
tctcaataaa
acccacagcc
cacaagacag
cagggcaatc
attgtccctg
aaatctcctt
aaaatcacaa
actcccattc
tgtgaaggac
aaacaaatgg
catactgccc
cttcacagaa
tgccaagtca
actatactac
agatcaatgg
ctttgacaaa
ctgggaaaac
tacaaaaatc

cctagaagaa

gcaataatca

ttctaccaga

gaaaaagagg
ccgggeagasg
gcaaaaatcc
caccatgatc
ataaatgtaa
gatgcagaaa
ttaggtattg
aatatcatac
ggatgccctc
aggcaggaga
tttgcagacg
aagctgataa
gcattcttat
acaattgctt
ctcttcaagg
aagaacattc
aaggtaattt
ttggaaaaaa
atcctaagcc
aaggctacag
aacagaacag
cctgagaaaa
tggctagcca
aattcaagat

aacctaggca

atagtttacc
ggtacaagga
gaatcctccc
acacaaccaa
tcaataaaat
aagtgggctt
tccagcatat
aagcctttga
atgggacgta
tgaatgggca
tctcaccgct
aggaaataaa
acatgattgt
gcaacttcag
acaccaacaa
caaagagaat
agaactacaa
catgctcatg
acagattcaa
ctactttaaa
aaaagaacaa
taaccaaaac
agccctcaga
acaagcaatg
tatgtagaaa
ggattaaaga

ttaccattca

aaccaaaaag
ggaactggta
taactcattt
aaaagagaat
actggcaaac
catccctggg
aaacagagcc
caaaattcaa
tttcaaaata
aaaactggaa
cctattcaac
gggtattcaa
ttatctagaa
caaagtctca
cagacaaaca
aaaataccta
accactgctc
ggtaggaaga
tgccatcccc
gttcatatgg
agctggaggc
agcatggtac
aataatgccg
gggaaaggat
gctgaaactg
tttaaacgtt

ggacataggc
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agtccaggac
ccattccttc
tatgaggcca
tttagaccaa
cgaatccagc
atgcaaggct
aaagacaaaa
caacccttca
ataagagcta
gcattccctt
atagtgttgg
ttaggaaaag
aaccccatcg
ggatacaaaa
gagagccaaa
ggaatccaac
aaggaaataa
atcaatatcg
atcaagctac
aaccaaaaaa
atcacactac
tggtaccaaa
catatctaca
tccctattta
gatcccttcc

aaacctaaaa

gtgggcaagg

cagatggatt
tgaaactatt
gcatcattct
tatccttgat
agcacatcaa
ggttcaatat
accacatgat
tgctaaaaac
tctatgacaa
tgaaaaccgg
aagttctggc
aggaagtcaa
tctcagccca
tcaatgtaca
tcatgggtga
ttacaaggga
aagaggagac
tgaaaatggc
caatgacttt
gagcccgcat
ctgacttcaa
acagagatat
actatctgat
ataaatggtg
ttacacctta
ccataaaaac

acttcatgtc

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980



caaaacacca
aaagagcttc
ggagaaaatt
actcaaacaa
gaacagacac
atcatcactg
agttagaatg
aataggaaca
agtgtggcga
actgggtata
gtttattgcg
gatagactgg
aaatgatgag
taaactatcg

aacaatgaga

tcgggggags
gggtgcageg
aacaaacgac
gaactcgtca
aagcacgagg
caacgctatg
tgatcccggc
ctttgctcag
cgccgatggg
actgttgcct
gtgtgagctg

ctgagaccca

aaagcaatgg
tgcacagcaa
tttgcaacct
atttacaaga
ttctcaaaag
gccatcagag
gcaatcatta
cttttacact
ttcctcaggg
tacccaaatg
gcactattca
attaagaaaa
ttcatatcct
caagaacaaa
tcacatggac
ggggagggat
caccagcatg
ccaacacccg
agaaggcgat
aagcggtcag
tcctgatagc
ggcggtcacg
ggcggactgg
ggtgttctgc
ttagtctcga
tttgaagata

gtggcaatgt

caacaaaaga
aagaaactac
actcatctga
aaaaaacaaa
aagacattta
aaatgcaaat
aaaagtcagg
gttggtggga
atctagaact
agtataaatc
caatagcaaa
tgtggcacat
ttgtagggac
aaaccaaaca
acaggaaggs
agcattggga
gcacatgtat
tgcgttttat
agaaggcgat
cccattcgcc
ggtcggeegce
aactccagca
gtgctcaggt
tggtagtggt
ggcaacttag

ctgggettgg

tttagggcct

caaaattgac
catcagagtg
caaagggcta
caaccccatc
tgcagccaaa
caaaaccact
aaacaacagg
ctgtaaacta
agaaatacca
atgctgctat
gacttggaac
atacaccatg
atggatgaaa
ccgcatattc
gaatatcaca
gatataccta
acggatccga
tctgtctttt
gcgctgcgaa
gccaagctct
tttacttgta
ggaccatgtg
agtggttgtc
cggccaggtg
acaactgagt
gggtgaagaa

aaggaatgcc
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aaatgggatc
aacaggcaac
atatccagaa
aaaaagtggg
aaacacatga
atgagatatc
tgctggagag
gttcaaccat
tttgacccag
aaagacacat
caacccaaat
gaatactatg
ttggaaacca
tcactcatag
ctctggggac
atgctagatg
attctcgacg
tattgccgat
tcgggagegg
tcagcaatat
cagctcgtcc
atcgcgcttc
gggcagcagc
agtccaggag
attgatctga
actgcagagg

tctgaaaatc

taattaaact
ctacaacatg
tctacaatga
cgaaggacat
agaaatgctc
atctcacacc
gatgcggaga
tgtggaagtc
ccatcccatt
gcacacgtat
gtccaacaat
cagccataaa

tcattctcag

gtgggaattg
tgtggtgges
acacattagt
gatcgatccg
cccctcagaa

cgataccgta

cacgggtagc
atgccgagag
tcgttgggst
acggggccgt
atgtttcagc
gcacagcagg
actaactggg

tagatggaca

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600



actttgactt
cggtagaaag
gaggcaggac
aaagtgggga
cacatataaa
gcaaagtatg
gtcagctctg
ttcagcctac
cagtgactag
gctttgaggg
gaggccaggc
aacagctgca
ttcttctgcet
tgccccagga
agggtgtcgc
aagatggtgc
ttcatgtggt
gtgggccagg
taggtggcat

tccagctcga

gggccgggat

ggcagggcect

tacagtccat

gcctcggceca

cgctggggcet

tcttctcttc

ggagegtcgg

tgagaaaaga
aactttcatc
aagtatggtc
actttggtgg

atgctgctaa

tccaggggtsg
tgtgtgtgtg
agcatacagg
tgctgcaaga
aagttaacat
tggagctctc
cgctgecgtc
tgtcggccat
tgttgccgtc
cctcgaactt
gctcctggac
cggggtagceg
geacgggceag
cgccctcegec
ccaggatggg
tctcctccac
gcatgtgcag
cgtggeccectt
tecttgtettt
tgccgcccat
tccccaggtt

cggatctgct

gaggtggaaa
tttcccctat
attaaaaaga
ccaaacatac
tgcttcatta
aggaacaatt
tgtgtgtgtg
gttcatggtg
agaacaacta
aggcttgatt
agctcactat
ctcgatgttg
gatatagacg
ctccttgaag
cacctcggcg
gtagccttcg
gctgaagcac
cttgccggtg
ctcgccggac
caccaccccg
gtcaccgcat
ggcatcgtag
gcctcttcett
ctgcagctca
ctcaggatct
cagctcgttg

gaacttcact

tgaggaaaat
ttttgttatt
tgcaggcaga
attgctaagg
caaacttata
gaaacatttg
tgtgtgagag
gcaagaagat
cctgcattta
ctgggtggaa
gggttcatct
tggcggatct
ttgtggctgt
tcgatgccct
cgggtcttgt
ggcatggegg
tgcacgccgt
gtgcagatga
acgctgaact
gtgaacagct
gttagaagac
gtatccttgg
ctctcgccct
ttatacaggc
ctgcctctcc
tacagctgat

ctgcagtaca
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gacttttctt
cgttttaaaa
aggcatatat
ctattcctat
tcctttaatt
ggctggagta
cgtgtgtttc
aacaagattt
atgggaaagc
gctgggtgtg
ttattgtctc
tgaagttcac
tgtagttgta
tcagctcgat
agttgccgtc
acttgaagaa
aggtcagggt
acttcagggt
tgtggccgtt
cctcgecectt
ttcctctgec
tggctgtgct
tcatgccgat
cctcttgagg
gcttatccag

tctggccctg

gggtgatgac

tattagattt
catctatctg
tggctcagtc
atcagctgga
ccagatgggg
gattttgaaa
ttttaacgtt
aaattatggc
aaaatctcag
tagttatctg
ctttcatctc
cttgatgccg
ctccagcttg
gecggttcacc
gtccttgaag
gtcgtgctgc
ggtcacgagg
cagcttgccg
tacgtcgccg
gctcaccata
ctctcttgga
cagtccctgg
ctcgctgtag
attctttctc
cacgtcgtac

ctggtaagca

cagagagagc

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220



agcagaacgc
tgcacagctc
gcgattgtag
agaaacacgg
ccgcctecge
aagccgtcgc
ttcatctgca
acgctatcgg
ccctttccag
gcggcacaag
agctgcacct
ctcttgattt
cagtagtagg
ccagatctgc
atcagcagct
tcctggectgg
gggctctgtg
gactgcagcc
gacggttcac
tttgcgtcaa
aaaacaaact
gctatccacg
atacgtagat
aggcegggeca
gatgtactgc
tccctattgg

tgggcggtea

cacatgtgcc
cgccagctgce
gagctggtgt
gcacgaagtg
tagaagaaac
ctccccatct
ggtaggceggt
cgtatctggt
gggcctgteg
acagtctcag
cagatccttc
ccaccttggt
tggcgaagtc
tgccgctgaa
taggggcttt
ctctacaggt
tcatctggat
acattcgaag
taaaccagct
tggggcggag
cccattgacg
cccattgatg
gtactgccaa
tttaccgtca

caagtgggca

cgttactatg

gccaggeges

agccagaggg
aggtctacag
aggtggtcta
gctgaagtac
tgtgaccagg
agaacagtag
gttcttgctg
gtagccgttg
gacccagtgg
agagccgcca
gccagatcca
gccctggeca
ctcaggctgc
tctgettggce
tccaggcttc
gatggtcact
gtcgctgatg
cttgagctcg
ctgcttatat
ttgttacgac
tcaatggggt
tactgccaaa
gtaggaaagt
ttgacgtcaa
gtttaccgta
ggaacatacg

ccatttaccg

gcccaaatgt
gcttcaggtc
ggagcgggtsy
atgatgctat
gtgccctgtc
tacacggcgg
gtgtcggcegc
gtggggtaga
atgtaggtgt
ggctgaacaa
ggctttccag
aaggttggag
aggctagaga
acgccgctgt
tgctgatacc
ctatcgccca
ctgcaggcca
agatctgagt
agacctccca
attttggaaa
ggagacttgg
accgcatcac
cccataaggt
tagggggcsgt
aatactccac
tcattattga

taagttatgt
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agatatccag
tgagagacag
ttgttgtagg
tgctcagggc
cccaaacatc
tgtcctcggce
tgatggtgaa
ttctggcgac
ccttgatgtt
gtcctccgec
agccgctggt
gtgtggtgta
tggtcagggt
acagaaagct
aggccacggc
cagaggcaga
ctgttcccag
ccggtagcgc
ccgtacacgc
gtcccgttga
aaatccccgt
catggtaata
catgtactgg
acttggcata
ccattgacgt
cgtcaatggg

aacgcggaac

gcctctggta
aggctggetg
cttggcggsc
tccgettect
catggcgtag
tctcaggctg
tctgcccttc
ccattcaagt
gaagccgctg
agattcaacc
gctgectgtt
gtgctgectgg
gaagtcggtg
ggcgctgtag
ggtattcaca
caggctgcta
cagcagcaga
tagcggatct
ctaccgccca
ttttggtgcc
gagtcaaacc
gcgatgacta
gcataatgcc
tgatacactt
caatggaaag

cgggggtegt

tccatatatg

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840



ggctatgaac
agatacattg
tgtgaaattt
aacaacaaca
taaagcaagt
gtttcggtga
gtctgtaagc
ggtgtcggesg
aactaaacct
cagttggttg
aaacacaaag
caacactgag
ttgcctttat
cccaggggcc
gctaccgata
taaccctaaa
taattcaata

agggtcctaa

gggtcaggat
aaggagegssg
ctaatagaat
gtttcaggtg
atgacaccaa
cattctgaat
tgtccatctc
tggggttatt

ctatttgtaa

taatgacccc
atgagtttgg
gtgatgctat
attgcattca
aaaacctcta
tgacggtgaa
ggatgccggg
cgcagccatg
gactacgaca
gtacaacttg
gggttctctg
tggctttcat
gtgtaactct
caggaagact
agcggaccct
cgggtagcat
gcatatgtta
ggaacagcga
tccacgaggg
cagtgaactc
aactgctgag
acgcccccag
tataaccctc
atctttaaca
acacgaattt
aagatgtgtc

caaggggaaa

gtaattgatt
acaaaccaca
tgctttattt
ttttatgttt
caaatgtggt
aacctctgac
agcagacaag
aggtcgatcg
tctctgeccc
ccaactgggc
actgtagttg
cctggagcag
tggctgaagc
acgggaggct

caagagggca

atgcttcccg
cccaacggga
tatctcccac
tagtgaacca
tcctgaatct
ttgtgaacag
aataaaattt
acaaacccct
atagaaatcc

atggctatgg

ccaggcaggg

gagagtggac

actattagcc
actagaatgc
gtaaccatta
caggttcagg
atggctgatt
acatgcagct
cccgtcaggg
actctagagg
ttcttcgegg
cctgttccac
acatccttat
actttgcagt
tcttacacca
acaccaacgt
ttagcaatag
ggtagtagta
agcatatgct
cccatgagct
ttttagtcac
tcgectgett
taaggtgtat

ggacggesss

tgggcaataa
atggggtges
gcaacacata
accaagacag

gccgacagca
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cgggggatcc

agtgaaaaaa
taagctgcaa
gggaggtgtg
atgatccggc
cccggagacg
cgcgtcagceg
atcgatcccc
ggcagtgcat
atgtgacacg
aaatggatgt
ctgtggactg
atgctggggsg
caatcagagg
tgtttataag
tatactatcc
atcgaattag
gtcacggttt
aagggcagtg
cttcattctc
gtgaggtgct
ttcagtggtg
atactagtgt
gacaagccgt
atcctagtgc
gtgaaccatg

gcggactcca

agacatgata
atgctttatt
taaacaagtt
ggaggttttt
tgcctcgegc
gtcacagctt
ggtgttggeg
gcccecggacg
gtaatccctt
gggggegacc
gcacatttgc
caacacaaca
acatgtacct
ggcctgtgta
gccceccttgt
agactaaccc
ggttagtaaa
tatttacatg
gctgaagatc
cttcgtttag
cgaaaacaag
gcattgtgct
aggaatgaaa
aaagactgga
aatatgatac
ttgttacact

ctggttgtct

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460



ctaacacccc
tggccactct
ctgcggtttt
cactgecggtc
aagtaggtgg
acacttgcgc
gagcacggtg
atgctatcct
atgctatcct
aggctatcct
atgctatcct
atgctatcct
tatcctaatc
tatcctaatc
tatcctaatt
tatcctaatc
tatcctcatg
ttgcatatgc
tgctggttgc
tgattgctca
agctgagtga
gtgacaagac
ttctttagtg
acatcactcc
gtcatcaccc
tccatcgtca

aacaaggtcc

Cgaaaattaa
tttttttgaa
ggactgtaaa
aaaccacttg
gcgggccaag
ctgagcgcca
ggctaatgtt
aatctatatc
aatctatatc
aatctatatc
aatctgtatc
aatttatatc
tatatctggg
tatatctggg
tatatctggg
tatatctggg
catatacagt
cgccacctcc
tcccattctt
ccaggtaaat
cgtgacaaca
agatggccag
cgggggaata
tgcccttect
tccgecggcag
aagctgcaca

ttaatcgcat

acggggctcc
attgtggagt
ataagggtgt

CcCCacCaaaac

ataggggegce

agcacagggt

gccatgggta
tgggtagcat
tgggtagtat
tgggtagcat
cgggtagcat
tgggtagcat
tagcatatgc
tagcatatgc
tagcataggc
tagtatatgc
cagcatatga
caagggeecsg
aggtgaattt
gtcgctaatg
tgggtatgcc
aaatacacca
cacggctttt
caccctcatc
ccccttccac
cagtcaccct

ccttcaaaac

acgccaatgg
gggggcacgc
aataacttgg
cactaatggc
gattgctgcg
tgttggtcct
gcatatacta
aggctatcct
atgctatcct
atgctatcct
atgctatcct
atactaccca
tatcctaatc
tatcctaatc
tatcctaatc
tatcctaatc
tacccagtag
tgaattttcg
aaggaggcca
ttttccaacg
caattgcccc
acagcacgca
aatacgattg
tccatcacct
cataggtgga
gatattgcag

ctcagcaaat
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ggcccataaa
gtcagccccc
ctgattgtaa
accccgggga
atctggagga
catattcacg
cccaaatatc
aatctatatc
aatttatatc
aatctatatc
aatagagatt
aatatctgga
tatatctggg
tatatctggg
tatatctggg
tgtatccggg
tagagtggga
ctgecttgtcc
ggctaaagcc
cgagaaggtg
atgttgggag
tgatgtctac
agggcgtctc

ccttcatctc
aaccagggag
gtaggagcgg

atatgagttt

caaagacaag
acacgccgcc
ccccgctaac
atacctgcat
caaattacac
aggtcgctga
tggatagcat
tgggtagcat
tgggtagcat
tgggtagtat
agggtagtat
tagcatatgc
tagcataggc
tagtatatgc
tagcatatgc
tagcatatgc
gtgctatcct
ttttcctgca
gtcgcatgtc
ttgagcgegg
gacgaaaatg
tggggattta
ctaacaagtt
cgtcatctcc
gcaaatctac
gctttgtcat

gtaaaaagac

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080



catgaaataa
cattccaaag
tcctcgectt
ccaagttcct
ttctgcaatg
ccctectttt
tcctgggtca
tgggccacct
ccttctacct
actcctgggc
cccecctgget
tccactacct
tcctgcccct
tgcccctect
ccctectect
tgctcctgcec
tcctgctect
ccctectect
tcctgcccct
ccctcctgcec
tgcccctect
tcctgcccect
ccctcctgcec
tgcccctect
tttgcagcca
ccctgatcct

ccgtcctcegt

cagacaatgg
gggagacgac
aggttgtaaa
tcgtcggtag
ttctcaaatt
ttgcgcctgce
tctgegggsc
tcttggtggt
ggagggeecc
ctcttttctc
ctttcacgtc
cctcgacccc
cctgctcectg
gcccctectg
gctcctgcecc
cctcctgecc
gcccctectg
gctcctgcecc
cctcctgctc
cctcctcectg
cctgctcectg
cctgcccectc
cctcctgecc
gctcctgcecc
atgcaacttg
gagccgcccg

ccatggttat

actcccttag
tcaatggtgt

gggaggtctt

tcctttctac
tcgggttgga
ctccatcacc
cctgctctat
attcaaaata
tgcgeggtag
cacgtccacg
ctctaccccg
ggcctccact
cccctectcec
ctcctgeccc
ctcctgeccc
ctcctgctcc
ctcctgeccc
ctcctgctcc
ctgcccctcc
ctcctgeccc
cccctectge
ctgcccctcc
ctcctgeccc
ctcccgctcc
gacgtttttg

gggctcctgg

caccccctct

cgggccaggt

aagacgacat
actacctcca
gtgactccta
acctccttga
ctgaccccgg
cgctcccggg
atcggcttcc
agacccggat
acctctcccc
gcggcctcca
gcctcctcga
tgctcctgcec
tcctgcccect
tcctecctgcet
tgcccctect
tcctgctect
tgcccctect
tgcccctect
tcctecctgcet
ccctectect
tcctgctect
tcctcctgcet
tgctcctgcet
gggtctccgg
tcttccgect

tctttgaggt
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tgtgggecegg
tgtggaatag
tatacgaaca
gccaggagasg
ccacgatgct
ggtccagtgc
ggcacgtcag
cctacagggt
gatgatgact
ctggctcttt
ctacctcctc
cccecggectc
cctcctgecc
cctgctcectg
cctgcccctc
gcccctectg
gcccctectg
gcccctectg
gcccctcectc
cctgcccctc
gctcctgcecc
gcccctcectc
cctgcccctc
cctgttccac
acaccatctc
cctecgtcctc

ccactgccgc

gtccaggggc

caagggcagt

caccggcgac
ctcttaaacc
ttccaaacca
ttgggccttc
gctcaccatc
ggaaaaatgg
gactactggg
cacgacttcc
gaccccggcc
cacctcctgc
ctcctgctcc
cccctectgce
ctgcccctcc
ctcctgcccc
cccctectgce
cccctectgce
ctgctcctgc
ctgcccctcc
ctcctcctgce
ctgctcctgce
ctcctgctcc
cgtgggtccc
tatgtcttgg
gtcctcttcc

cggagccttc

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700



tggtccagat
gtcagacatg
aatacaggga
ggtcgctgtc
catcaccaat
gagcctcaag
attctcggga
cggaagaaaa
tgagaattct
gataataatg
tatttgttta
ataaatgctt
ccttattccc
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgecgc
gcatcttacg
taacactgcg
tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat

agaccaagtt

gtgtctccct
attcacacta
gtgcagactc
agacagatcc
tactcgcagc
ccaggcctca
cccctectcet
gctgggtgceg
tgaagacgaa
gtttcttaga
tttttctaaa
caataatatt
ttttttgegg
gatgctgaag
aagatccttg
ctgctatgtg
atacactatt
gatggcatga
gccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggagccg
ccctcccgta
agacagatcg

tactcatata

tctctcctag
aaagagatca
ctgccccctc
aggtctgaaa
ccggaaaact
aattcctcgt
tcctcttcaa
gcctgtgagg
agggcctcgt
cgtcaggtgg
tacattcaaa
gaaaaaggaa
cattttgcct
atcagttggg
agagttttcg
gcgecggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagcgtgg
tcgtagttat
ctgagatagg

tactttagat

gccatttcca
atagacatct
caacagcccc
attccccatc
cccgctgaac
cccccttttt
ggtcaccaga
atcagcttat
gatacgccta
cacttttcgg
tatgtatccg
gagtatgagt
tcctgttttt
tgcacgagtg
ccccgaagaa
atcccgtgtt
cttggttgag
attatgcagt
gatcggagga
ccttgatcgt
gatgcctgca
agcttcccgg
gcgctcggcec
gtctcgeggt
ctacacgacg
tgcctcactg

tgatttaaaa
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ggtcctgtac
ttattagacg
cccaccctca
ctccgaacca
atcctcaaga
gctggacggt
cagagatgct
cgatgataag
tttttatagg
ggaaatgtgc
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttccaa
gacgeceggsce
tactcaccag
gctgccataa
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa
cttccggctg
atcattgcag
gggagtcagg
attaagcatt

cttcattttt

ctggcccctc
acgctcagtg
tccccttcat
tcctcgtect

tttgcgtcct

agggatgggsg

actggggcaa

ctgtcaaaca
ttaatgtcat
gcggaacccc
aataaccctg
tccgtgtcgc
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgcttt
agctgaatga
caacgttgcg
tagactggat
gctggtttat
cactggggcc
caactatgga
ggtaactgtc

aatttaaaag

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320



gatctaggtg
gttccactga
tctgcgegta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggsg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcc
tgtggataac
cgagcgcagc
tacgcatctg
tgccgcatag
ctccccagca
aaagtcccca
aaccatagtc
ttctccgecc
ctctgagcta
gcttgcatgc
ccctgacccc
gccacccgeg
cccgecacgce

gaactcttcc

aagatccttt
gcgtcagacc
atctgctgct
gagctaccaa
gtccttctag
tacctcgctc
accgggttgg
ggttcgtgca
cgtgagctat
agcggeagss
ctttatagtc
tcaggggssc
ttttgctggce
cgtattaccg
gagtcagtga
tgcggtattt
ttaagccagc
ggcagaagta
ggctccccag
ccgcccctaa
catggctgac
ttccagaagt
ctgcaggtcg
tcacaaggag
acgacgtccc
gccacaccgt

tcacgcgcgt

ttgataatct
ccgtagaaaa
tgcaaacaaa
ctctttttcc
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca
cctttgagtg
gcgaggaagc
cacaccgcat
tgtggaatgt
tgcaaagcat
caggcagaag
ctccgcccat
taattttttt
agtgaggagg
gccgecacga
acgaccttcc

ccgggecgta

cgacccggac

cgggctcgac

catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgccacctc
gaaaaacgcc
catgttcttt
agctgatacc
ggaagagcgc
atggtgcact
gtgtcagtta
gcatctcaat
tatgcaaagc
cccgccccta
tatttatgca
cttttttgga
ccggtgecgc
atgaccgagt
cgcaccctcg

cgccacatcg

atcggcaagg
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atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgectgceca
gataaggcgc
acgacctaca
gaagggagaa
agggagcttc
tgacttgagc
agcaacgcgg
cctgecgttat
gctcgeccgcea
ctgatgcggt
ctcagtacaa
gggtgtggaa
tagtcagcaa
atgcatctca
actccgccca
gaggccegags
ggcctaggcet
caccatcccc
acaagcccac
ccgeccgegtt
agcgggtcac

tgtgggtcgc

gtgagttttc
atcctttttt
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa
agcggtcggg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
cccctgattc
gccgaacgac
attttctcct
tctgctctga
agtccccagg
ccaggtgtgg
attagtcagc
gttccgccca
ccgecteggce
tttgcaaaaa
tgacccacgc
ggtgcgcectc
cgccgactac
cgagctgcaa

ggacgacggc

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940



gccgeggtgg
atcggcccgc
ggcctcctgg
tcgcccgacc
geegagegesg
tacgagcggc
tggtgcatga
gaaaggagcsg
cgcacccgcec
agaggtttta
gaatgcaatt
tagcatcaca
caaactcatc
ccagcactcg
aggagacaat
acgggtgttg
gataccccac
caccccccaa
gccatagcca
tcgtgggest
cagacccatg
ccgggegtct
cgtgccaagc
cgttgttgca
accagctgct
aacgtatgtc

cagtgataga

cggtctggac
gcatggccga
cgccgcaccg
accagggcaa
ccggggtgcec
tcggcttcac
cccgcaagcec
cacgacccca
cccgaggccc
cttgctttaa
gttgttgtta
aatttcacaa

aatgtatctt

tccgagggca
accggaagga
ggtcgtttgt
cgagacccca
gttcgggtga
ctggccccgt
tattattttg
gtttttggat
gtggctgcca
tagtcgacca
ttgctgcagg
agcaagcttg
gagtttactc

gaacgtatgt

cacgccggag
gttgagcggt
gcccaaggag

gggtctgggc

cgccttectg
cgtcaccgcc
cggtgcctga
tggctccgac
accgactcta
aaaacctccc
acttgtttat
ataaagcatt
atcatgtctg
aaggaatagg
acccgcgcta
tcataaacgc

ttggggccaa

aggcccaggg
gggttaggga
ggcgttgegt
ggcctgggcea
aacacccccg
attctcatgt
cgcagaactg
ctagcggccg
cctatcagtg

cgagtttact

agcgtcgaag
tcccggetgg
cccgegtggt
agcgccgtcg
gagacctccg
gacgtcgagg
cgcccgeccc
cgaagccgac
gaggatcata
acacctcccc
tgcagcttat
tttttcactg
gatcactcgc

ggagatgggsg

tgacggcaat
ggggttcggt
tacgcccgceg
ctcgcagcca
cggggtcccc

ggggtctggt

tggaccgcat
acccccaaaa
ttgacagctt
gtaggtatgg
gctcgagttt
atagagaacg

ccctatcagt
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cgggggeggt
ccgecgeagea
tcctggccac
tgctcccegg
cgccecgeaa
tgcccgaagg
acgacccgca
ccgggegecc
atcagccata
ctgaacctga
aatggttaca
cattctagtt
cgatagtgga
gaggctaact
aaaaagacag

cccagggctg

tttcttectt
acgtcggggc
catggggaat
ccacgactgg
gtactggcgc
accaccgcgc
atcatcgcag
aagatctcta
actccctatc
atgtcgagtt

gatagagaac

gttcgccgag
acagatggaa
cgtcggegtc
agtggaggcg
cctccccttce
accgcgcacc
gcgeccgacc
ccgecgaccc
ccacatttgt
aacataaaat
aataaagcaa
gtggtttgtc
aaccgacgcc
gaaacacgga
aataaaacgc
gcactctgtc
ttccccaccc
ggcaggccct
ggtttatggt
actgagcaga
gacacgaaca
ggatttctgg
atccgggcaa
gaagctgggt
agtgatagag
tactccctat

gtatgtcgag

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540

18600

18660

18720

18780

18840

18900

18960

19020

190860

19140

19200

19260

19320

19380

19440

19500

19560



tttactccct atcagtgata gagaacgtat gtcgagttta tccctatcag tgatagagaa

cgtatgtcga gtttactccc tatcagtgat agagaacgta tgtcgaggta ggcgtgtacg

gtgggaggcc tatataagca gagctcgttt agtgaaccgt cagatcgccg

<210> 42
<211> 7291
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 42
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga
ccaggtgtga
aaagagagesg
tttgggatta
aaaacgggac
tggctcggca
ctcggcecgtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt

agaaactgca

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca
ccagctcgag
caaattcagg
cgtcaagagg
taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac

tcaactaatg

agaagtactg
tccgctagcc
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg
gagcgcgtga
gagaagcgca
cctaacctgc
aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgt

agcaaaatca

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga
gcgcgatgga
ttaagaggaa
ggttgatcgg
aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gagacagccg

ccagctaaca
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caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg
agacgagatg
cgaacagagt
cgtccccgag
tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatggggc
ccctgcaaag
gctgcgagac
tatggagcgc
tcagaccatc

tcatagtata

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat
aacgagatga
ctgcaggaga
agcgacgtag
tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
aagactagga

catgaccggc

19620

19680

19730

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tctaactcac
cgccatcggc
acccacctga
caggcgaacg
ttcaagccca
atacagcagg
tttatcaaac
ggtgatttca
gacacgcaag
cttcatccta
atcgatcata
acaaattacc
cagagccgga
aatgagatga
tatcaaaacc
gcctataaaa
ttggagaaac
cgcgeccgagt
agttggttct
aagcgcgaaa
ccgaccgaga
gagaacctgg
gaggaagtcg
tccctgecga
tatatggaag
atcttgccca

aCCacCaaaga

atatcaccat
tggccagctg
cctgtagaga
gtaagcagaa
ccaaaattaa
aagaacttac
aggtcctgtc
atacaccatt
agctcaatag
agagtaccga
tcgtcggctc
tgtcagatca
gtaccacttg
aggcagagat
tttgggatgc
gaaaacaaga
aggaacagac
tgaaagagat
tcgagcggat
agaaccagat
tccagaccac
aagagatgga
agtccctcaa
caaagaaatc
agcttgtacc
attccttcta

aggaaaactt

ccttacactt
gatcaaatca
tactcaccgc
gaaagccgga
gcgtgataag
catattgaac
cgatctgcag
gagcaccctg
cgcactgcat
gtacacattc
aaaggctctg
tagcgcgatc
gaagcttaat
taaaatgttc
ctttaaggcc
gagatctaag
ccactccaag
cgaaacccaa
taataagata
tgataccatc
tattcgggag
cacttttctg
ccgcccaatt
tcctggtccg
gtttctgctc
cgaagcttct

ccggcccatt

aacattaacg
caggatccaa
ctcaagatca
gtcgcaattc
gaaggtcact
atctacgcgc
cgagatctgg
gatcgcagca
caggcagatc
ttcagcgccc
ctgtcaaagt
aagctcgagc
aacctgctgc
ttcgaaacaa
gtctgcagag
atcgatactc
gcgtcaagac
aagactcttc
gacagacctc
aagaacgaca
tattataagc
gatacctata
acaggaagcg
gacgggttta
aagctctttc
ataatactta

agtctcatga
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gcctcaactc
gecgtttgttg
agggatggceg
tggtctcaga
atattatggt
caaacaccgg
attctcatac
ccaggcaaaa
tcattgatat
cacatcatac
gcaagcgcac
tgagaatcaa
tcaacgatta
atgagaataa
gcaagttcat
tcacctctca
ggcaggagat
agaaaattaa
tggcacgact
agggcgacat
atttgtatgc
ctctgccacg
agattgtggc
cagctgagtt
agtctataga
ttcccaaacc

atatcgacgc

agctatcaag
catccaagag
aaagatttat
caagacggat
gaaaggcagc
cgcacctcgc
gttgattatg
ggtaaataaa
ttatcgcact
atactcaaag
agagataatt
gaacctgacc
ttgggtccac
ggatactacc
cgccctcaac
gctgaaggag
cacaaagatt
cgagtctcgt
gattaagaag
cactactgac
taacaagctt
gcttaatcaa
cataattaac

ttatcaacgg

aaaggaaggc
aggacgcgat

taaaatattg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



aacaagattc
gtggggttta
caacacatta
gcattcgata
ggaacatatt
aacggccaaa
tcccegettt
gagattaaag
atgattgtgt
aactttagca
acaaataatc
aaaaggataa
aattacaagc
tgttcatggg
cgctttaacg
acccttaaat
aagaataagg
actaagacag
ccatcagaga
aaacagtggg
tgccggaaac
atcaaggact
acaatacaag
actaaggata
gagaccacga
tcatcagata

aaaacgaata

tcgccaacag
tacctggcat
atagagctaa
agattcagca
ttaagattat
agctcgaggc
tgtttaatat
ggatacagct
acctggagaa
aggtcagcgg
gacagaccga
agtatctcgg
ctctcctgaa
ttggcagaat
ccatcccaat
ttatatggaa
ccggtgggat
cctggtattg
taatgcccca
gcaaagacag
tcaagctcga
tgaatgtcaa
atataggcgt
agattgataa
tcagagttaa

aggggttgat

atcccatcaa

aatccaacaa
gcagggcetgg
ggataagaat
gccatttatg
tcgcgcaatt
ctttccgctc
tgtactcgag
cgggaaggaa
tcctattgtg
ctataagatt
atcccagata
aatccagctg
agagattaag
caacatagtg
taaactgcct
tcaaaagaga
tactttgcct
gtatcagaat
catctataat
cctcttcaac
cccctttctt
gccaaagact
cggcaaagat
gtgggacctt
taggcagccc

aagcagaata

gaagtgggca

catattaaga
tttaacatcc
catatgatca
ctcaagactc
tacgataagc
aagactggaa
gtgctggcta
gaggtcaagc
tctgctcaga
aacgtccaga
atgggtgagc
acacgagacg
gaagatacta
aagatggcaa
atgaccttct
gcaagaatag
gattttaagt
agagacatcg
taccttatat
aagtggtgtt
acaccctaca
ataaagacac
tttatgtcaa
attaagctca
actacatggg
tataacgagc

aaagatatga
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aattgataca
ggaagagtat
tctctataga
tgaacaaact
cgactgctaa
cccgccaagg
gggctattcg
tttccttgtt
accttcttaa
aatctcaggc
ttccgtttgt
ttaaagattt
ataagtggaa
tacttcctaa
ttacggagct
cgaagtccat
tgtattataa
accagtggaa
tcgataagcc
gggagaattg
ctaaaatcaa
tggaagagaa
agacgcccaa
aaagcttctg
aaaagatttt
tgaagcagat

acaggcattt

tcacgaccag
taacgtcatt
cgcggaaaag
cggcatcgac
cattatcctt
ctgtcccctc
tcaagagaaa
cgccgatgat
acttatttct
ctttctgtac
catagccagc
gtttaaggaa
gaatatcccc
agtgatatat
cgagaaaaca
cttgagccag
agccacagta
tcggaccgaa
agaaaagaat
gctggccata
cagtaggtgg
tcttgggatc
ggccatggcc
tactgccaag
cgccacttat
ctacaagaag

tagcaaagag

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380



gatatctacg
atgcagatta
aaatctggca
tggtgggatt
ctcgagcttg
tacaagagct
atagctaaga
tggcatattt
gttgggacct
acaaagcata
cccgeegeca
tgactgactg
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgectgec
gtgttgtcgg
ctgcgeggga
cgctgagaga
gccagaagtc
aagatctcag
aggagtgegg
cacgaactcc
ctgggtgctc

ctgctggtag

ccgcgaagaa
agacgaccat
ataatagatg
gcaagctggt
agattccctt
gttgttacaa
cgtggaatca
ataccatgga
ggatgaagct
gaatcttctc
agagggtgaa
atacaatcga
gattgactgg
tgcctttgta
cctggttgcet
gcactgtgtt
tttccgggac
ttgcccgcetg
ggaagctgac
cgtccttctg
Cacaaaaaat
agatgctcaa
tggtatttgt
ccgctttact
agcaggacca
aggtagtggt

tggtcggcga

gcatatgaag
gcgataccac
ttggcgggsc
gcagccgctt
cgatcccgca
ggatacgtgt
gcctaagtgc
gtattacgca
ggagactatt
tctcattggt
gctggactaa
tttctggatc
tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgctttc
ctggacaggg
gtcctttcca
ctacgtccct
tccaacacac
ggggcttcat
gagccagggc
tgtacagctc
tgtgatcgcg
tgtcgggceag

gctgcacgct

aagtgtagtt
cttaccccag
tgtggcgaga
tggaaatcag
attcccttgc
acccggatgt
cccacaatga
gcaattaaga
attctgagca
ggtaacgact
agcgcttcta
cgcaggccta
tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctcccta
gctcggectgt
tggctgctcg
tcggccctca
tattgcaatg
gatgtcccca
attggccttc
gtccatgccg
cttctcgttg

cagcacggegg

gccgtcctcg
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caagcttggc
tgaggatggc
ttggcaccct
tctggecgett
tcggaatcta
tcatcgcggc
tcgattggat
atgacgaatt
agctgtctca
acaaagacga
gaagttgtct
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggc
tgggcactga
cctgtgttgc
atccagcgga
aaaataaatt
taatttttgg
tgataggcag
agagtgatcc
gggtctttgc
ccgtcgecga

atgttgtggc

cattcgtgag
aattatcaag
gctccattgc
tctgagggac
tcctaacgaa
cttgtttacg
caagaaaatg
tatttccttc
ggagcaaaag
tgacgacaag
cctcctgcac
ggattacaaa
atgtggatac
tttctcctcc
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg
cacctggatt
ccttccttcc
tcctttatta
cagagggaaa
cctgcacctg
cggeggeggt
tcagggcgga

tgggggtgtt

ggatcttgaa

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000



gttcaccttg
gttgtactcc
ctcgatgcgg
gccgtcgtcc
gaagaagtcg
cagggtggtc

cagggtcagc
gccgtttacg
gcccttgcetc
acctcccacc
tttggaaagt
agacttggaa
cgcatcacca
cataaggtca
gggggcegtac
tactccaccc
attattgacg
agttatgtaa
cagacgagtc
tacagcgtac
aactagaatg
tgtaaccatt
<210>
<211>

<212>
<213>

43
7376
DNA

<220>
<223>

atgccgttct
agcttgtgcc
ttcaccaggg
ttgaagaaga
tgctgcttca
acgagggtgg
ttgccgtagg
tcgccgtcca
accatggtgg
gtacacgcct
cccgttgatt
atccccgtga
tggtaatagc
tgtactgggc
ttggcatatg
attgacgtca
tcaatgggcg
cgggectgcet
ggatctccct
cttcagctca
cagtgaaaaa

ataagctgca

polynucleotide

tctgecttgtc
ccaggatgtt
tgtcgccctc
tggtgcgctc
tgtggtcggg
gccagggcac
tggcatcgcc
gctcgaccag
cgggatctga
accgcccatt
ttggtgccaa
gtcaaaccgc
gatgactaat
ataatgccag
atacacttga
atggaaagtc
ggggtcgttg
gccggetcetg
ttgggccgcc
cagacatgat
aatgctttat

ataaacaagt

Artificial Sequence

ggccatgata
gccgtcctcc
gaacttcacc
ctggacgtag
gtagcggctg
gggcagcttg
ctcgccctcg
gatgggcacc
cggttcacta
tgcgtcaatg
aacaaactcc
tatccacgcc
acgtagatgt
gcgggcecatt
tgtactgcca
cctattggcg
ggcggtcagce
cggcctcttc
tccccgectg
aagatacatt
ttgtgaaatt

t
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tagacgttgt
ttgaagtcga
tcggegeggs
ccttcgggca
aagcactgca
ccggtggtgc
ccggacacgc
accccggtga
aaccagctct
gggcggagtt
cattgacgtc
cattgatgta
actgccaagt
taccgtcatt
agtgggcagt
ttactatggg
caggceggecc
cgcgtcttcg
tctagcttga
gatgagtttg

tgtgatgcta

Description of Artificial Sequence: Synthetic

ggctgttgta
tgcccttcag
tcttgtagtt
tggcggactt
cgccgtaggt
agatgaactt
tgaacttgtg
acagctcctc
gcttatatag
gttacgacat
aatggggtgg
ctgccaaaac
aggaaagtcc
gacgtcaata
ttaccgtaaa
aacatacgtc
atttaccgta
ccttcgecect
ctgactgaga
gacaaaccac

ttgctttatt

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7291



<400> 43
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga
ccaggtgtga
aaagagaggg
tttgggatta
aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
agaaactgca
tctaactcac
cgccatcggc
acccacctga
caggcgaacg
ttcaagccca
atacagcagg

tttatcaaac

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca
ccagctcgag
caaattcagg
cgtcaagagg
taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
tcaactaatg
atatcaccat
tggccagctg
cctgtagaga
gtaagcagaa
ccaaaattaa
aagaacttac

aggtcctgtc

agaagtactg
tccgctagcec
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg
gagcgcgtga
gagaagcgca
cctaacctgc
aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgt
agcaaaatca
ccttacactt
gatcaaatca
tactcaccgc
gaaagccgga
gcgtgataag
catattgaac

cgatctgcag

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga
gcgcgatgga
ttaagaggaa
ggttgatcgg
aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gagacagccg
ccagctaaca
aacattaacg
caggatccaa
ctcaagatca
gtcgcaattc
gaaggtcact
atctacgcgc

cgagatctgg
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caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg
agacgagatg
cgaacagagt
cgtccccgag
tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatggggc
ccctgcaaag
gctgcgagac
tatggagcgc
tcagaccatc
tcatagtata
gcctcaactc
gecgtttgttg
agggatggcg
tggtctcaga
atattatggt
caaacaccgg

attctcatac

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat
aacgagatga
ctgcaggaga
agcgacgtag
tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
aagactagga
catgaccggc
agctatcaag
catccaagag
aaagatttat
caagacggat
gaaaggcagc
cgcacctcgc

gttgattatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



ggtgatttca
gacacgcaag
cttcatccta
atcgatcata
acaaattacc
cagagccgga
aatgagatga
tatcaaaacc
gcctataaaa
ttggagaaac
cgcgeccgagt
agttggttct
aagcgcgaaa
ccgaccgaga
gagaacctgg
gaggaagtcg
tccctgecga
tatatggaag
atcttgccca
accacaaaga
aacaagattc
gtggggttta
caacacatta
gcattcgata
ggaacatatt
aacggccaaa

tccccgettt

atacaccatt
agctcaatag
agagtaccga
tcgtcggctc
tgtcagatca
gtaccacttg
aggcagagat
tttgggatgc
gaaaacaaga
aggaacagac
tgaaagagat
tcgagcggat
agaaccagat
tccagaccac
aagagatgga
agtccctcaa
caaagaaatc
agcttgtacc
attccttcta
aggaaaactt
tcgccaacag
tacctggcat
atagagctaa
agattcagca
ttaagattat
agctcgaggc

tgtttaatat

gagcaccctg
cgcactgcat
gtacacattc
aaaggctctg
tagcgcgatc
gaagcttaat
taaaatgttc
ctttaaggcc
gagatctaag
ccactccaag
cgaaacccaa
taataagata
tgataccatc
tattcgggag
cacttttctg
ccgcccaatt
tcctggtccg
gtttctgctc
cgaagcttct
ccggcccatt
aatccaacaa
gcagggctgg
ggataagaat
gccatttatg
tcgcgcaatt
ctttccgctc

tgtactcgag

gatcgcagca
caggcagatc
ttcagcgccc
ctgtcaaagt
aagctcgagc
aacctgctgc
ttcgaaacaa
gtctgcagag
atcgatactc
gcgtcaagac
aagactcttc
gacagacctc
aagaacgaca
tattataagc
gatacctata
acaggaagcg
gacgggttta
aagctctttc
ataatactta
agtctcatga
catattaaga
tttaacatcc
catatgatca
ctcaagactc
tacgataagc
aagactggaa

gtgctggcta
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ccaggcaaaa
tcattgatat
cacatcatac
gcaagcgcac
tgagaatcaa
tcaacgatta
atgagaataa
gcaagttcat
tcacctctca
ggcaggagat
agaaaattaa
tggcacgact
agggcgacat
atttgtatgc
ctctgccacg
agattgtggc
cagctgagtt
agtctataga
ttcccaaacc
atatcgacgc
aattgataca
ggaagagtat
tctctataga
tgaacaaact
cgactgctaa
cccgccaagg

gggctattcg

ggtaaataaa
ttatcgcact
atactcaaag
agagataatt
gaacctgacc
ttgggtccac
ggatactacc
cgccctcaac
gctgaaggag
cacaaagatt
cgagtctcgt
gattaagaag
cactactgac
taacaagctt
gcttaatcaa
cataattaac

ttatcaacgg

aaaggaaggc
aggacgcgat
taaaatattg
tcacgaccag
taacgtcatt
cgcggaaaag
cggcatcgac
cattatcctt
ctgtcccctc

tcaagagaaa

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



gagattaaag
atgattgtgt
aactttagca
acaaataatc
aaaaggataa
aattacaagc
tgttcatggg
cgctttaacg
acccttaaat
aagaataagg
actaagacag
ccatcagaga
aaacagtggg
tgccggaaac
atcaaggact
acaatacaag
actaaggata
gagaccacga
tcatcagata
aaaacgaata
gatatctacg
atgcagatta
aaatctggca
tggtgggatt
ctcgagcttg
tacaagagct

atagctaaga

ggatacagct
acctggagaa
aggtcagcgg
gacagaccga
agtatctcgg
ctctcctgaa
ttggcagaat
ccatcccaat
ttatatggaa
ccggtgggat
cctggtattg
taatgcccca
gcaaagacag
tcaagctcga
tgaatgtcaa
atataggcgt
agattgataa
tcagagttaa
aggggttgat
atcccatcaa
ccgcgaagaa
agacgaccat
ataatagatg
gcaagctggt
agattccctt
gttgttacaa

cgtggaatca

cgggaaggaa

tcctattgtg
ctataagatt
atcccagata
aatccagctg
agagattaag
caacatagtg
taaactgcct
tcaaaagaga
tactttgcct
gtatcagaat
catctataat
cctcttcaac
cccctttctt
gccaaagact
cggcaaagat
gtgggacctt
taggcagccc
aagcagaata
gaagtgggca
gcatatgaag
gcgataccac
ttggcggesc
gcagccgctt
cgatcccgca
ggatacgtgt

gcctaagtgc

gaggtcaagc
tctgctcaga
aacgtccaga
atgggtgagc
acacgagacg
gaagatacta
aagatggcaa
atgaccttct
gcaagaatag
gattttaagt
agagacatcg
taccttatat
aagtggtgtt
acaccctaca
ataaagacac
tttatgtcaa
attaagctca
actacatggg
tataacgagc
aaagatatga
aagtgtagtt
cttaccccag
tgtggcgaga
tggaaatcag
attcccttgc
acccggatgt

cccacaatga
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tttccttgtt
accttcttaa
aatctcaggc
ttccgtttgt
ttaaagattt
ataagtggaa
tacttcctaa
ttacggagct
cgaagtccat
tgtattataa
accagtggaa
tcgataagcc
gggagaattg
ctaaaatcaa
tggaagagaa
agacgcccaa
aaagcttctg
aaaagatttt
tgaagcagat
acaggcattt
caagcttggc
tgaggatggc
ttggcaccct
tctggcgett
tcggaatcta
tcatcgcggc

tcgattggat

cgccgatgat
acttatttct
ctttctgtac
catagccagc
gtttaaggaa
gaatatcccc
agtgatatat
cgagaaaaca
cttgagccag
agccacagta
tcggaccgaa
agaaaagaat
gctggccata
cagtaggtgg
tcttgggatc
ggccatggcc
tactgccaag
cgccacttat
ctacaagaag
tagcaaagag
cattcgtgag
aattatcaag
gctccattgc
tctgagggac
tcctaacgaa
cttgtttacg

Caagaaaatg

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



tggcatattt
gttgggacct
acaaagcata
taaagcggcc
ggaggatcgc
ttctagaagt
gcctaatcaa
tgctecctttt
ccgtatggct
gttgtggccc
cactggttgg
ccctattgcec
gctgttgggc
gctcgectgt
cctcaatcca
caatgaaaat
ccccataatt
ccttctgata
tgccgagagt
cgttggggtc

cggggecgtc

cctcgatgtt
tgatatagac
cctccttgaa
tcacctcggc
cgtagccttc

ggctgaagca

ataccatgga
ggatgaagct
gaatcttctc
gggcgeggtg
agttcgagac
tgtctcctcc
cctctggatt
acgctatgtg
ttcattttct
gttgtcaggc
ggcattgcca
acggcggaac
actgacaatt
gttgccacct
gcggaccttc
aaatttcctt
tttggcagag
ggcagcctgc
gatcccggceg
tttgctcagg
gccgatgggg
gtggcggatc
gttgtggctg
gtcgatgccc
gcgggtcettg

gggcatggeg

ctgcacgccg

gtattacgca
ggagactatt
tctcattggt
gctcacgcect
cagcgcgaga
tgcactgact
acaaaatttg
gatacgctgc
cctccttgta
aacgtggcgt
ccacctgtca
tcatcgccgc
ccgtggtgtt
ggattctgcg
cttcccgcetg
tattagccag
ggaaaaagat
acctgaggag
gcggtcacga
gcggactggg
gtgttctgct
ttgaagttca
ttgtagttgt
ttcagctcga
tagttgccgt
gacttgaaga

taggtcaggg

gcaattaaga
attctgagca
ggtaacgact
gtaatcccag
ccccgtctcet
gactgataca
tgaaagattg
tttaatgcct
taaatcctgg
ggtgtgcact
gctcctttcc

ctgccttgcec

gtcggggaag

cgggacgtcc

agagacacaa
aagtcagatg
ctcagtggta
tgcggccgcet
actccagcag
tgctcaggta
ggtagtggtc
ccttgatgcc
actccagctt
tgcggttcac
cgtccttgaa
agtcgtgctg

tggtcacgag
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atgacgaatt
agctgtctca
acaaagacga
cactttggga
acaaaaatac
atcgatttct
actggtattc
ttgtatcatg
ttgctgtctc
gtgtttgctg
gggactttcg
cgctgctgga
ctgacgtcct
ttctgctacg
aaaattccaa
ctcaaggggc
tttgtgagcc
ttacttgtac
gaccatgtga
gtggttgtcg
ggcgagcetgc
gttcttctgc
gtgccccagg
cagggtgtcg
gaagatggtg
cttcatgtgg

ggtgggccag

tatttccttc
ggagcaaaag
tgacgacaag
ggccgageceg
aaaaattagc
ggatccgcag
ttaactatgt
ctattgcttc
tttatgagga
acgcaacccc
ctttccccct
caggggctcg
ttccatggct
tccctteggce
cacactattg
ttcatgatgt
agggcattgg
agctcgtcca
tcgegecttct
ggcagcagca
acgctgccgt
ttgtcggcca
atgttgccgt
ccctcgaact

cgctcctgga

tcggggtagc

ggcacgggca

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420



gcttgeceggt
cctcgecgga
gcaccacccc
cactaaacca
caatggggcg
actcccattg
acgcccattg
gatgtactgc
ccatttaccg
tgccaagtgg
tggcgttact
tcagccaggc
tcttccgegt
gcctgtctag
acattgatga
aaatttgtga
<210>
<211>

<212>
<213>

44

DNA

<220>
<223>

14122

ggtgcagatg
cacgctgaac
ggtgaacagc
gctctgctta
gagttgttac
acgtcaatgg
atgtactgcc
caagtaggaa
tcattgacgt
gcagtttacc
atgggaacat
gggccattta
cttcgecttc
cttgactgac
gtttggacaa

tgctattgct

polynucleotide

<400> 44
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa

aactcatgga

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag

acttaagaca

aacttcaggg
ttgtggccgt
tcctcgecect
tatagacctc
gacattttgg
ggtggagact
aaaaccgcat
agtcccataa
caataggggsg
gtaaatactc
acgtcattat
ccgtaagtta
gccctcagac
tgagatacag
accacaacta

ttatttgtaa

Artificial Sequence

agaagtactg
tccgctagcc
gaaaacgact
cgcgaagata
tgcatcaccc

aaagccaggg

tcagcttgcc
ttacgtcgcc
tgctcaccat
ccaccgtaca
aaagtcccgt
tggaaatccc
caccatggta
ggtcatgtac
cgtacttggc
cacccattga
tgacgtcaat
tgtaacgggc
gagtcggatc
cgtaccttca
gaatgcagtg

ccattataag

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa

agcttcgaga
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gtaggtggca
gtccagctcg
ggtggcggga
cgcctaccgc
tgattttggt
cgtgagtcaa
atagcgatga
tgggcataat
atatgataca
cgtcaatgga
gggcgeesst
ctgctgecgg
tccctttggg
gctcacagac
aaaaaaatgc

ctgcaataaa

Description of Artificial Sequence: Synthetic

caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa

cactgagaaa

ggagtgtcgg

tcgccctegce
accaggatgg
tctgacggtt
ccatttgcgt
gccaaaacaa
accgctatcc
ctaatacgta
gccaggeges
cttgatgtac
aagtccctat
cgttgggegg
ctctgecggcc
ccgecctcccc
atgataagat
tttatttgtg

caagtt

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag

agtctgagat

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7376

60

120

180

240

300

360



ccaggtgtga
aaagagagesg
tttgggatta
aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
ccacccacag
ttataccccc
gcacaccagc
gctcacgegg
aacaccgtgg
gagtcaccgc
ggaaacccat
agtcctccgg
gggcagtgtg
tcattttatt
attggattgg
cacttagctt
catgaccggc
agctatcaag

catccaagag

ccagctcgag
caaattcagg
cgtcaagagg
taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
gcccattggg
tcccccaact
cacgttttga
ttgaaggaga
aagttgcaga
attccccacg
gggacgctct
cccctgaatg
tcgtaacggg
cctatactgg
ccatccggtg
gaaagaggtt
tctaactcac
cgccatcggc

acccacctga

gagcgcgtga
gagaagcgca
cctaacctgc
aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgt
cgctagcact
gtaacttaga
tcaagcactt
aagcgttcgt
gtgtttcgct
ggcgaccgtg
aatacagaca
cggctaatcc
caactctgca
ctgcttatgg
actaatagag
aaaacattac
atatcaccat
tggccagctg

cctgtagaga

gcgcgatgga
ttaagaggaa
ggttgatcgg
aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gagacagtta
ctggtatcac
agtaacacac
ctgttacccc
tatccggcca
cagcactacc
gcggtggetg
tggtgcgaag
taactgcgga
gcggaaccga
tgacaattga
ctattatata
aattcattgt
ccttacactt
gatcaaatca

tactcaccgc
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agacgagatg
cgaacagagt
cgtccccgag
tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatggggc
ccctgcaaag
gctgcgagac
tatggagcgc
aaacagcctg
ggtacctttg
accgatcaac
ggactgagta
actacttcga
ccagtgtaga
cgttggcggc
agtctattga
gcacacaccc
ctactttggg
gagatcgtta
tccctttgtt
taagttgaat
aacattaacg
caggatccaa

ctcaagatca

aacgagatga
ctgcaggaga
agcgacgtag
tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
tgggttgatc
tgcgectgtt
agtcagcgtg
tcaatagact
aaaacctagt
tcaggtcgat
ctgcccatgg
gctagttggt
tcaagccaga
tgtccgtgtt
ccatatagct
gggtttatac
acagcaaata
gcctcaactc
gcgtttgttg

agggatggceg

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



aaagatttat
caagacggat
gaaaggcagc
cgcacctcgc
gttgattatg
ggtaaataaa
ttatcgcact
atactcaaag
agagataatt
gaacctgacc
ttgggtccac
ggatactacc
cgccctcaac
gctgaaggag
cacaaagatt
cgagtctcgt
gattaagaag
cactactgac
taacaagctt
gcttaatcaa
cataattaac

ttatcaacgg

aaaggaaggc
aggacgcgat
taaaatattg
tcacgaccag

taacgtcatt

caggcgaacg
ttcaagccca
atacagcagg
tttatcaaac
ggtgatttca
gacacgcaag
cttcatccta
atcgatcata
acaaattacc
cagagccgga
aatgagatga
tatcaaaacc
gcctataaaa
ttggagaaac
cgcgeccgagt
agttggttct
aagcgcgaaa
ccgaccgaga
gagaacctgg
gaggaagtcg
tccctgecga
tatatggaag
atcttgccca
accacaaaga
aacaagattc

gtggggttta

caacacatta

gtaagcagaa
ccaaaattaa
aagaacttac
aggtcctgtc
atacaccatt
agctcaatag
agagtaccga
tcgtcggctc
tgtcagatca
gtaccacttg
aggcagagat
tttgggatgc
gaaaacaaga
aggaacagac
tgaaagagat
tcgagcggat
agaaccagat
tccagaccac
aagagatgga
agtccctcaa
caaagaaatc
agcttgtacc
attccttcta
aggaaaactt
tcgccaacag
tacctggcat

atagagctaa

gaaagccgga
gcgtgataag
catattgaac
cgatctgcag
gagcaccctg
cgcactgcat
gtacacattc
aaaggctctg
tagcgcgatc
gaagcttaat
taaaatgttc
ctttaaggcc
gagatctaag
ccactccaag
cgaaacccaa
taataagata
tgataccatc
tattcgggag
cacttttctg
ccgcccaatt
tcctggtccg
gtttctgctc
cgaagcttct
ccggcccatt
aatccaacaa

gcagggctgg

ggataagaat
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gtcgcaattc
gaaggtcact
atctacgcgc
cgagatctgg
gatcgcagca
caggcagatc
ttcagcgccc
ctgtcaaagt
aagctcgagc
aacctgctgc
ttcgaaacaa
gtctgcagag
atcgatactc
gcgtcaagac
aagactcttc
gacagacctc
aagaacgaca
tattataagc
gatacctata
acaggaagcg
gacgggttta
aagctctttc
ataatactta
agtctcatga
catattaaga
tttaacatcc

catatgatca

tggtctcaga
atattatggt
caaacaccgg
attctcatac
ccaggcaaaa
tcattgatat
cacatcatac
gcaagcgcac
tgagaatcaa
tcaacgatta
atgagaataa
gcaagttcat
tcacctctca
ggcaggagat
agaaaattaa
tggcacgact
agggcgacat
atttgtatgc
ctctgccacg
agattgtggc
cagctgagtt
agtctataga
ttcccaaacc
atatcgacgc
aattgataca
ggaagagtat

tctctataga

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



cgcggaaaag
cggcatcgac
cattatcctt
ctgtcccctc
tcaagagaaa
cgccgatgat
acttatttct
ctttctgtac
catagccagc
gtttaaggaa
gaatatcccc
agtgatatat
cgagaaaaca
cttgagccag
agccacagta
tcggaccgaa
agaaaagaat
gctggccata
cagtaggtgg
tcttgggatc
ggccatggcc
tactgccaag
cgccacttat
ctacaagaag
tagcaaagag
cattcgtgag

aattatcaag

gcattcgata
ggaacatatt
aacggccaaa
tccecegettt
gagattaaag
atgattgtgt
aactttagca
acaaataatc
aaaaggataa
aattacaagc
tgttcatggg
cgctttaacg
acccttaaat
aagaataagg
actaagacag
ccatcagaga
aaacagtggg
tgccggaaac
atcaaggact
acaatacaag
actaaggata
gagaccacga
tcatcagata
aaaacgaata
gatatctacg
atgcagatta

aaatctggca

agattcagca
ttaagattat
agctcgaggc
tgtttaatat
ggatacagct
acctggagaa
aggtcagcgg
gacagaccga
agtatctcgg
ctctcctgaa
ttggcagaat
ccatcccaat
ttatatggaa
ccggtgggat
cctggtattg
taatgcccca
gcaaagacag
tcaagctcga
tgaatgtcaa
atataggcgt
agattgataa
tcagagttaa
aggggttgat
atcccatcaa
ccgcgaagaa
agacgaccat

ataatagatg

gccatttatg
tcgcgcaatt
ctttccgctc
tgtactcgag
cgggaaggaa
tcctattgtg
ctataagatt
atcccagata
aatccagctg
agagattaag
caacatagtg
taaactgcct
tcaaaagaga
tactttgcct
gtatcagaat
catctataat
cctcttcaac
cccctttctt
gccaaagact
cggcaaagat
gtgggacctt
taggcagccc
aagcagaata
gaagtgggca
gcatatgaag

gcgataccac

ttggcgggsc
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ctcaagactc
tacgataagc
aagactggaa
gtgctggcta
gaggtcaagc
tctgctcaga
aacgtccaga
atgggtgagc
acacgagacg
gaagatacta
aagatggcaa
atgaccttct
gcaagaatag
gattttaagt
agagacatcg
taccttatat
aagtggtgtt
acaccctaca
ataaagacac
tttatgtcaa
attaagctca
actacatggg
tataacgagc
aaagatatga
aagtgtagtt
cttaccccag

tgtggcgaga

tgaacaaact
cgactgctaa
cccgccaagg
gggctattcg
tttccttgtt
accttcttaa
aatctcaggc
ttccgtttgt
ttaaagattt
ataagtggaa
tacttcctaa
ttacggagct
cgaagtccat
tgtattataa
accagtggaa
tcgataagcc
gggagaattg
ctaaaatcaa
tggaagagaa
agacgcccaa
aaagcttctg
aaaagatttt
tgaagcagat
acaggcattt
caagcttggc
tgaggatggc

ttggcaccct

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



gctccattgc
tctgagggac
tcctaacgaa
cttgtttacg
caagaaaatg
tatttccttc
ggagcaaaag
tgacgacaag
cgatttctgg
tggtattctt
gtatcatgct
gctgtctcett
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc
acacccgtgc
aggcgataga
cggtcagccc
tgatagcggt
ggtcacgaac
ggactgggtg
gttctgctgg
gtctcgaggc
gaagatactg

gcaatgtttt

tggtgggatt
ctcgagcttg
tacaagagct
atagctaaga
tggcatattt
gttgggacct
acaaagcata
taaagcgctt
atccgcaggc
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttccccctcc
ggggcteggce
ccatggctgc
ccttcggccc
gttttattct
aggcgatgeg
attcgccgcc
cggececgettt
tccagcagga
ctcaggtagt
tagtggtcgg
aacttagaca
gggttggess

agggcctaag

gcaagctggt
agattccctt
gttgttacaa
cgtggaatca
ataccatgga
ggatgaagct
gaatcttctc
ctagaagttg
ctaatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggs
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc
gtctttttat
ctgcgaatcg
aagctcttca
acttgtacag
ccatgtgatc
ggttgtcggsg
ccaggtgagt
actgagtatt
tgaagaaact

gaatgcctct

gcagccgctt
cgatcccgca
ggatacgtgt
gcctaagtgc
gtattacgca
ggagactatt
tctcattggt
tctcctcctg
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
tgccgatccc
ggagcggega
gcaatatcac
ctcgtccatg
gcgcttctceg
cagcagcacg
ccaggagatg
gatctgagca
gcagaggact

gaaaatctag
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tggaaatcag
attcccttgc
acccggatgt
cccacaatga
gcaattaaga
attctgagca
ggtaacgact
cactgactga
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgcect
gtggtgttgt
attctgcgceg
tcccgegaac
ctcagaagaa

taccgtaaag

gggtagccaa
ccgagagtga
ttggggtctt
gggecegtcegce
tttcagcact
cagcagggtg
aactgggctg

atggacaact

tctggecgett
tcggaatcta
tcatcgcggc
tcgattggat
atgacgaatt
agctgtctca
acaaagacga
ctgatacaat
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tcctttccgg
gccttgeccg
cggggaagct
ggacgtcctt
aaacgaccca
ctcgtcaaga
cacgaggaag
cgctatgtcc

tccecggeggce

tgctcagggc
cgatgggggt
gttgccttta
tgagctgttt
agacccagtg

ttgactttga

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840



gaaaagagag
tttcatcttt
tatggtcatt
ttggtggcca
ctgctaatgc
aggegtgagg
gtgtgtgtgt
atacagggtt
tgcaagaaga
ttaacatagg
agctctcagc
tgccgtcctc
cggccatgat
tgccgtcctc
cgaacttcac
cctggacgta
ggtagcggct
cgggcagctt
cctcgccctc
ggatgggcac
agcttgagca
ctctgcttat
agttgttacg
cgtcaatggg
tgtactgcca
aagtaggaaa

cattgacgtc

gtggaaatga
cccctatttt
aaaaagatgc
aacatacatt
ttcattacaa
aacaattgaa
gtgtgtgtgt
catggtggca
acaactacct
cttgattctg
tcactatggg
gatgttgtgg
atagacgttg
cttgaagtcg
ctcggegegg
gccttegggc
gaagcactgc
gccggtggtg
gccggacacg
caccccggtg
cgagatctga
atagacctcc
acattttgga
gtggagactt
aaaccgcatc

gtcccataag

aatagggggc

ggaaaatgac
tgttattcgt
aggcagaagg
gctaaggcta
acttatatcc
acatttgggc
gtgagagcgt
agaagataac
gcatttaatg
ggtggaagct
ttcatcttta
cggatcttga
tggctgttgt
atgcccttca
gtcttgtagt
atggcggact
acgccgtagg
cagatgaact
ctgaacttgt
aacagctcct
gtccggtagg
caccgtacac
aagtcccgtt
ggaaatcccc
accatggtaa
gtcatgtact

gtacttggca

ttttctttat
tttaaaacat
catatattgg
ttcctatatc
tttaattcca
tggagtagat
gtgtttcttt
aagatttaaa
ggaaagcaaa
gggtgtgtag
ttgtctcctt
agttcacctt
agttgtactc
gctcgatgeg
tgccgtcegtc
tgaagaagtc
tcagggtggt
tcagggtcag
ggccgtttac
cgcccttget
cctagcggat
gcctaccgcec
gattttggtg
gtgagtcaaa
tagcgatgac
gggcataatg

tatgatacac

105

tagatttcgg
ctatctggag
ctcagtcaaa
agctggacac
gatgggggca
tttgaaagtc
taacgttttc
ttatggccag
atctcaggct
ttatctggag
tcatctcaac
gatgccgttc
cagcttgtgc
gttcaccagg
cttgaagaag
gtgctgcttc
cacgagggtg
cttgccgtag
gtcgccgtcc
caccatggtg
ctgacggttc
catttgcgtc
ccaaaacaaa
ccgctatcca
taatacgtag

ccaggegggc

ttgatgtact

tagaaagaac

gcaggacaag

gtggggaact

atataaaatg
aagtatgtcc
agctctgtgt
agcctacagc
tgactagtgc
ttgagggaag
gccaggetgg
agctgcacgc
ttctgcttgt
cccaggatgt
gtgtcgccct
atggtgcgct
atgtggtcgg
ggccagggea
gtggcatcgc
agctcgacca
gcgaattcga
actaaaccag
aatggggcgg
ctcccattga
cgcccattga
atgtactgcc

catttaccgt

gccaagtggg

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460



cagtttaccg
tgggaacata
ggccatttac
ttcgecttceg
ttgactgact
tttggacaaa
gctattgcett
attcatttta
ctctacaaat
ctaaacgggt
ggcgcagaaa
tcagcaacgg
atttatcctt
cctttaatgg
cctccctaat
aattagtcag
agttccgccc
gccgectegg
ttttgcaaag
cgcttgggtg
tgccgccgtg
gtccggtgcc
gggcgttcct
attgggcgaa
atccatcatg
cgaccaccaa

cgatcaggat

taaatactcc
cgtcattatt
cgtaagttat
ccctcagacg
gagatacagc
ccacaactag
tatttgtaac

tgtttcaggt

gtggtattgg

cttgaggggt

aaaatgcctg
atacggcttc
aaggtcgtca
tcttttctgg
ctcattggtt
caaccatagt
attctccgcc
cctctgagct
gaggtagcca
gagaggctat
ttccggectgt
ctgaatgaac
tgcgcagctg
gtgccgggsc
gctgatgcaa
gcgaaacatc

gatctggacg

acccattgac
gacgtcaatg
gtaacgggcc
agtcggatct
gtaccttcag
aatgcagtga
cattataagc
tcagggggag
cccatctcta
tttttgtgcc
atgcgacgct
cccaacttgc
gctatcctgc
acaccactag
accttgggct
cccgecccta
ccatcgctga
attccagaag
acatgattga
tcggctatga
cagcgeaggsg
tccaggacga
tgctcgacgt
aggatctcct
tgcggcggcet
gcatcgagcg

aagagcatca

gtcaatggaa
ggcgggggtc
tgctgeccggc
ccctttgggc
ctcacagaca
aaaaaatgct
tgcaataaac
gtgtgggagg
tcggtatcgt
cctcgggcecg
gcgegtctta
ccacttccat
aggcgatctc
gggtcagaag
atcgaaactt
actccgccca
ctaatttttt
tagtgaggag
acaagatgga
ctgggcacaa
gcgececcggtt
ggcagegegs
tgtcactgaa
gtcatctcac
gcatacgctt

agcacgtact

ggggctegeg
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agtccctatt
gttgggeggt
tctgecggect
cgcctcecccg
tgataagata
ttatttgtga
aagttaacaa
ttttttaaag
agcataaccc
gattgctatc
tactcccaca
acgtgtcctc
tcgatttcga
tagttcatca
aattaagcga
tcccgeccect
ttatttatgc
gcttttttgg
ttgcacgcag
cagacaatcg
ctttttgtca
ctatcgtggc
gCgggaages
cttgctcctg
gatccggcta
cggatggaag

ccagccgaac

ggcgttacta
cagccaggcg
cttccgegtc
cctgtctagc
cattgatgag
aatttgtgat
caacaattgc
caagtaaaac
cttggggcect
taccggcatt
tatgccagat
cttaccagaa
tcaagacatt
aactttcttc
tctgcatctc
aactccgccc
agaggccgag
aggcctaggc
gttctcccgc
gctgctctga
agaccgacct
tggccacgac
actggctgct
ccgagaaagt
cctgcccatt
ccggtcttgt

tgttcgccag

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080



gctcaaggceg
gccgaatatc
tgtggcggac
cggcgaatgg
catcgccttc
ttgccagcca
tcccactgtc
ttctattctg
caggcatgct
gcgagatcga
ggtccttgct
ggccagcaaa
cgcccccectg
ggactataaa
accctgeccgc
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtc

tcgtcggaaa

cggatgcccg
atggtggaaa
cgctatcagg
gctgaccgct
tatcgccttc
tctgttgttt

ctttcctaat

gggegteeses

ggggatgegg

cttgtctggg
attgcacccg
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cccccgttca
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgttc

atcttcaaac

acggcgagga
atggccgctt
acatagcgtt
tcctcgtgcet
ttgacgagtt
gcccctcccc
aaaatgagga
tggggcagga
tgggctctat
tttcgactac
ttctccgatt
ccgtaaaaag
caaaaatcga
gtttccccct
cctgtccgcec
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcgct
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt

ctttcgtccg

tctcgtcgtg
ttctggattc
ggctacccgt
ttacggtatc
cttctagtat
cgtgccttcc
aattgcatcg
cagcaagggs
ggttaattaa
gctcagaatt
acgagtttca
gccgegttgc
cgctcaagtc
ggaagctccc
tttctccctt
gtgtaggtcg
tgcgeccttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcatttaaat

atccatcttg
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acccacggcg
atcgactgtg
gatattgctg
gccgctcccg
gtaagccctg
ttgaccctgg
cattgtctga
gaggattggg
ccagtcaagt
gcgtcagtca
tttaaatcat
tggecgttttt
agaggtggceg
tcgtgcgctc
cgggaagegt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
ttccgaactc

caggctacct

atgcctgctt
gcecggetggsg
aagagcttgg
attcgcagcg
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
cagctacttg
agttcgatct
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttccg
ggecgectttct
gctgggetgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttgc
cttttctacg
gagattatca
aatctaaagt
acctatctca
tccaaggccc

ctcgaacgaa

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

117060



ctatcgcaag
aggtattact
atcctcaatc
accgagaacg
cagtcggaat
gtcacggcag
taatcgagtc
catgagtatt
tgtttttgct
gcgagtgggt
cgaagaacgc
ccgtattgac
ggttgagtat
atgcagtgct
tggaggaccg
tgatcgttgg
gcctgtagcea
ttcccggcaa
ctcggccectt
tcgcggtatc
cacgacgggsg
ctcactgatt
tgcgacgctg
ccaacttgcc
aactcgactc
ctcatttgct

gatcgcggct

tctcttggcc
ccaatcccga
ccgatctatc
atcctctcag
ccagcttggg
cgtaccgatc
ctagcttttg
caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
gcegggeaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
cagttgatag
ccggetggcet
attgcagcac
agtcaggcaa
aagcattggt
cgcgtcttat
cacttccata
tggctctatc
cgtcgggcat

cccgacatct

ggccttgcegc
atatccgaga
cgagatccga
tgcgagtctc
acccaggaag
tgtttaaacc
caaacatcta
gtgtcgccct
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
ccgetttttt
tgaatgaagc
ccttgcgtaa
actggatgga
ggtttattgc
tggggccaga
ctatggatga
aaccgattct
actcccacat
cgtgtcctcc
gaatctccgt
cgaatctcgt

tggaccatta

cttggctatt
tcgggatcac
ggaatatcga
gacgatccat
tccaatcgtc
tagatattga
tcaagagaca
tattcccttt
agtaaaagat
cagcggtaag
taaagttctg
tcgccgcata
tcttacggat
cactgcggcc
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc
acgaaataga
aggtgcattg
atgccagatt
ttaccagaaa
cgtttcgagc
cagctatcgt

gctccacagg
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gcttggcagc
ccgagagaag
aatcggggcg
atcgttgctt
agatattgta
tagtctgatc
ggatcagcag
tttgcggcat
gctgaagatc
atccttgaga
ctatgtggcg
cactattctc
ggcatgacag
aacttacttc
ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggtg
tcccgtatcg
cagatcgctg
gcgcagaaaa
cagcaacgga
tttatcctta
ttacgcgaac
cagcttacct

tatcttcttc

gcctatcgec
ttcaacctac
cgcctggtgt
ggcagtcagc
ctcaagcctg
ggtcaacgta
gaggctttcg
tttgccttcc
agttgggtgc
gttttcgccc
cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgcct
acaccacgat
ttactctagc
cacttctgcg
agcgtgggtc
tagttatcta
agataggtgc
aaatgcctga
tacggcttcc
agatcgttta
agccgtggeg
ttttggcagc

cctctagtgg

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

129600

12960

13020

13080

13140

13200

13260

13320



tcataacagc
ccccaagggsg
tcttcgatgg
tcaattacgg
gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttcctactt
tggcagtaca
cccattgacg
cgtaacaact
ataagcagag
cgacacaccc
<210> 45

<211> 14124
<212> DNA

agcttcagct
ttatgctatc
atagcgattt
ggtcattagt
cgcctggetg
tagtaacgcc
cccacttggc
acggtaaatg
ggcagtacat
tcaatgggcg
tcaatgggag
ccgccccatt

ctggtttagt

gccageggec

acctctcaat
aatcgttgcg
tattatctaa
tcatagccca
accgcccaac
aatagggact
agtacatcaa
gcccgectgg
ctacgtatta
tggatagcgg
tttgttttgg
gacgcaaatg

gaaccgtcag

gcC

<213> Artificial Sequence

<220>

tcaaaaaacc
ttacacacac
ctgctgatcg
tatatggagt
gacccccgcec
ttccattgac
gtgtatcata
cattatgccc
gtcatcgcta
tttgactcac
caccaaaatc
ggcggtaggc

atcagatctt

cctcaagacc
Qaaaaaaccaa
agtgtagcca
tccgegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccatgct
ggggatttcc
aacgggactt
gtgtacggtg

tgtcgatcct

<223> Description of Artificial Sequence: Synthetic

polyn

<400> 45
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga

ccaggtgtga

ucleotide

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca

ccagctcgag

agaagtactg
tccgctagcec
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg

gagcgcgtga

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga

gcgcgatgga
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caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg

agacgagatg

cgtttagagg
cacacatcca
gatctagtaa
ataacttacg
aataatgacg
ggagtattta
gccccctatt
cttatgggac
gatgcggttt
aagtctccac
tccaaaatgt
ggaggtctat

accatccact

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat

aacgagatga

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

139860

14040

14100

14122

60

120

180

240

300

360

420



aaagagaggs
tttgggatta
aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
ccacccacag
tttatacccc
tgacatacca
ctgtgcacac
gtaacgccat
atgagtcacc
ggggtaaccc
gtagtcctcc
aagggcagtg
tttcttttta
ctattggatt
acctctcact
tacatgaccg
tcagctatca
tgcatccaag

Ccgaaagattt

caaattcagg
cgtcaagagg
taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
ggtccactgg
ctccctgatt
gtcgcatctt
ggttgaagga
tgaagttgca
gcattcccca
ataggacgct
ggcccctgaa
tgtcgtaacg
ttcttgtatt
ggccatccag
cttgaaacgt
gctctaactc
agcgccatcg
agacccacct

atcaggcgaa

gagaagcgca
cctaacctgc
aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgt
gcgctagtac
tgcaacttag
gatcaagcac
gaaaacgtcc
gagtgtttcg
cgggegaccyg
ctaatacgga
tgcggctaat
ggcaactctg
ggctgcttat
tgtcaaacag
tacacaccct
acatatcacc
gctggccagc
gacctgtaga

cggtaagcag

ttaagaggaa
ggttgatcgg
aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gagacagtta
actggtatct
aagcaacgca
ttctgtatcc
gttacccggc
ctcagcactc
tggcggtggc
catggcgtga
cctaactgcg
cagcggaacc
ggtgacaatt
agctattgta
caattacatt
atccttacac
tggatcaaat
gatactcacc

aagaaagccg
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cgaacagagt
cgtccccgag
tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatggggc
ccctgcaaag
gctgcgagac
tatggagcgc
aaacagctgt
cggtaccttt
aaccagatca
ccggaccgag
taactacttc
cccccgtgta
tgcgttggceg
agagtctatt
gagcacatac
gactactttg
aaagaattgt
tatctctttg
atactgctga
ttaacattaa
cacaggatcc
gcctcaagat

gagtcgcaat

ctgcaggaga
agcgacgtag
tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
gggttgtcac
gtacgcctgt
atagtaggtg
tatcaataga
gagaagccta
gatcaggtcg
gcctgectat
gagctagtta
ccttaatcca
ggtgtccgtg
taccatatag
ttggattcac
acacgaagcg
cggcctcaac
aagcgtttgt
caagggatgg

tctggtctca

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



gacaagacgg
gtgaaaggca
ggcgcacctc
acgttgatta
aaggtaaata
atttatcgca
acatactcaa
acagagataa
aagaacctga
tattgggtcc
aaggatacta
atcgccctca
cagctgaagg
atcacaaaga
aacgagtctc
ctgattaaga
atcactactg
gctaacaagc
cggcttaatc
gccataatta

ttttatcaac

gaaaaggaag
ccaggacgcg
gctaaaatat
catcacgacc

attaacgtca

gacgcggaaa

atttcaagcc
gcatacagca
gctttatcaa
tgggtgattt
aagacacgca
ctcttcatcc
agatcgatca
ttacaaatta
cccagagccg
acaatgagat
cctatcaaaa
acgcctataa
agttggagaa
ttcgcgeccga
gtagttggtt
agaagcgcga
acccgaccga
ttgagaacct
aagaggaagt
actccctgcc
ggtatatgga
gcatcttgcc
ataccacaaa
tgaacaagat
aggtggggtt
ttcaacacat

aggcattcga

caccaaaatt
ggaagaactt
acaggtcctg
caatacacca
agagctcaat
taagagtacc
tatcgtcggc
cctgtcagat
gagtaccact
gaaggcagag
cctttgggat
aagaaaacaa
acaggaacag
gttgaaagag
cttcgagcgg
aaagaaccag
gatccagacc
ggaagagatg
cgagtccctc
gacaaagaaa
agagcttgta
caattccttc
gaaggaaaac
tctcgccaac
tatacctggc
taatagagct

taagattcag

aagcgtgata
accatattga
tccgatctgc
ttgagcaccc
agcgcactgc
gagtacacat
tcaaaggctc
catagcgcga
tggaagctta
attaaaatgt
gcctttaagg
gagagatcta
acccactcca
atcgaaaccc
attaataaga
attgatacca
actattcggg
gacacttttc
aaccgcccaa
tctcctggtc
ccgtttctgc
tacgaagctt
ttccggccca
agaatccaac
atgcagggct
aaggataaga

cagccattta
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aggaaggtca
acatctacgc
agcgagatct
tggatcgcag
atcaggcaga
tcttcagcgc
tgctgtcaaa
tcaagctcga
ataacctgct
tcttcgaaac
ccgtctgcag
agatcgatac
aggcgtcaag
aaaagactct
tagacagacc
tcaagaacga
agtattataa
tggataccta
ttacaggaag
cggacgggtt
tcaagctctt
ctataatact
ttagtctcat
aacatattaa
ggtttaacat
atcatatgat

tgctcaagac

ctatattatg
gccaaacacc
ggattctcat
caccaggcaa
tctcattgat
cccacatcat
gtgcaagcgc
gctgagaatc
gctcaacgat
aaatgagaat
aggcaagttc
tctcacctct
acggcaggasg
tcagaaaatt
tctggcacga
caagggcgac
gcatttgtat
tactctgcca
cgagattgtg
tacagctgag
tcagtctata
tattcccaaa
gaatatcgac
gaaattgata
ccggaagagt
catctctata

tctgaacaaa

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



ctcggcatcg
aacattatcc
ggctgtcccc
cgtcaagaga
ttcgccgatg
aaacttattt
gcctttctgt
gtcatagcca
ttgtttaagg
aagaatatcc
aaagtgatat
ctcgagaaaa
atcttgagcc
aaagccacag
aatcggaccg
ccagaaaaga
tggctggcca
aacagtaggt
aatcttggga
aaggccatgg
tgtactgcca
ttcgccactt
atctacaaga
tttagcaaag
gccattcgtg
gcaattatca

ctgctccatt

acggaacata
ttaacggcca
tctcccecgcet
aagagattaa
atatgattgt
ctaactttag
acacaaataa
gcaaaaggat
aaaattacaa
cctgttcatg
atcgctttaa
caacccttaa
agaagaataa
taactaagac
aaccatcaga
ataaacagtg
tatgccggaa
ggatcaagga
tcacaataca
ccactaagga
aggagaccac
attcatcaga
agaaaacgaa
aggatatcta
agatgcagat
agaaatctgg

gctggtggga

ttttaagatt
aaagctcgag
tttgtttaat
agggatacag
gtacctggag
caaggtcagc
tcgacagacc
aaagtatctc
gcctctectg
ggttggcaga
cgccatccca
atttatatgg
ggccggtggg
agcctggtat
gataatgccc
gggcaaagac
actcaagctc
cttgaatgtc
agatataggc
taagattgat
gatcagagtt
taaggggttg
taatcccatc
cgccgegaag
taagacgacc
caataataga

ttgcaagctg

attcgcgcaa
gcctttccgc
attgtactcg
ctcgggaagg
aatcctattg
ggctataaga
gaatcccaga
ggaatccagc
aaagagatta
atcaacatag
attaaactgc
aatcaaaaga
attactttgc
tggtatcaga
cacatctata
agcctcttca
gacccctttc
aagccaaaga
gtcggcaaag
aagtgggacc
aataggcagc
ataagcagaa
aagaagtggg
aagcatatga
atgcgatacc
tgttggcggs

gtgcagccgc
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tttacgataa
tcaagactgg
aggtgctggc
aagaggtcaa
tgtctgctca
ttaacgtcca
taatgggtga
tgacacgaga
aggaagatac
tgaagatggc
ctatgacctt
gagcaagaat
ctgattttaa
atagagacat
attaccttat
acaagtggtg
ttacacccta
ctataaagac
attttatgtc
ttattaagct
ccactacatg
tatataacga
Caaaagatat
agaagtgtag
accttacccc
gctgtggcega

tttggaaatc

gccgactgcet
aacccgccaa
tagggctatt
gctttccttg
gaaccttctt
gaaatctcag
gcttccgttt
cgttaaagat
taataagtgg
aatacttcct
ctttacggag
agcgaagtcc
gttgtattat
cgaccagtgg
attcgataag
ttgggagaat
cactaaaatc
actggaagag
aaagacgccc
Caaaagcttc
ggaaaagatt
gctgaagcag
gaacaggcat
ttcaagcttg
agtgaggatg
gattggcacc

agtctggcgc

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



tttctgaggg
tatcctaacg
gccttgttta
atcaagaaaa
tttatttcct
caggagcaaa
gatgacgaca
atcgatttct
actggtattc
ttgtatcatg
ttgctgtctc
gtgtttgctg
gggactttcg
cgctgetgga
ctgacgtcct
ttctgctacg
caacacccgt
gaaggcgata
agcggtcagc
cctgatagcg
gcggtcacga
gcggactggg
gtgttctgct
tagtctcgag
ttgaagatac

tggcaatgtt

gagaaaagag

acctcgagct
aatacaagag
cgatagctaa
tgtggcatat
tcgttgggac
agacaaagca
agtaaagcgc
ggatccgcag
ttaactatgt
ctattgcttc
tttatgagga
acgcaacccc
ctttccccect
caggggctcg
ttccatggct
tccctteggce
gecgttttatt
gaaggcgatg
ccattcgccg
gtcggccgct
actccagcag
tgctcaggta
ggtagtggtc
gcaacttaga
tggegttggg
ttagggccta

aggtggaaat

tgagattccc
ctgttgttac
gacgtggaat
ttataccatg
ctggatgaag
tagaatcttc
ttctagaagt
gcctaatcaa
tgctcctttt
ccgtatggct
gttgtggccc
cactggttgg
ccctattgcec
gctgttgggce
gctcgectgt
cctcaatcca
ctgtcttttt
cgctgcgaat
ccaagctctt
ttacttgtac
gaccatgtga
gtggttgtcg
ggccaggtga
caactgagta
ggtgaagaaa

aggaatgcct

gaggaaaatg

ttcgatcccg
aaggatacgt
cagcctaagt
gagtattacg
ctggagacta
tctctcattg
tgtctcctcc
cctctggatt
acgctatgtg
ttcattttct
gttgtcaggc
ggcattgcca
acggcggaac
actgacaatt
gttgccacct
gcggaccttc
attgccgatc
cgggageesc
cagcaatatc
agctcgtcca
tcgegecttct
ggcagcagca
gtccaggaga
ttgatctgag
ctgcagagga
ctgaaaatct

acttttcttt
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caattccctt
gtacccggat
gccccacaat
cagcaattaa
ttattctgag
gtggtaacga
tgcactgact
acaaaatttg
gatacgctgc
cctccttgta
aacgtggcgt
ccacctgtca
tcatcgccgc
ccgtggtgtt
ggattctgcg
cttcccgcga
ccctcagaag
gataccgtaa
acgggtagcc
tgccgagagt
cgttggggtc
cggggecgtc
tgtttcagca
cacagcaggg
ctaactgggc
agatggacaa

attagatttc

gctcggaatc
gttcatcgcg
gatcgattgg
gaatgacgaa
caagctgtct
ctacaaagac
gactgataca
tgaaagattg
tttaatgcct
taaatcctgg
ggtgtgcact
gctcctttcc

ctgeccttgcec

gtcggggaag

cgggacgtcc

acaaacgacc
aactcgtcaa
agcacgagga
aacgctatgt

gatcccggeg

tttgctcagg
gccgatgggg
ctgttgecctt
tgtgagctgt
tgagacccag
ctttgacttt

ggtagaaaga

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900



actttcatct
agtatggtca
ctttggtggc

tgctgctaat

ccaggggtga
gtgtgtgtgt
gcatacaggg
gctgcaagaa
agttaacata
ggagctctca
gctgecgtcc
gtcggccatg
gttgccgtcc
ctcgaacttc

ctcctggacg

ggggtagegg
cacgggcagc
gccctcgecc
caggatgggc
gaagcttgag
agctctgcectt
ggagttgtta
gacgtcaatg
gatgtactgc
ccaagtagga
gtcattgacg

ggcagtttac

ttcccctatt
ttaaaaagat
caaacataca
gcttcattac
ggaacaattg
gtgtgtgtgt
ttcatggtgg
gaacaactac
ggcttgattc
gctcactatg
tcgatgttgt
atatagacgt
tccttgaagt
acctcggcgc
tagccttcgg
ctgaagcact
ttgccggtgg
tcgccggaca
accaccccgg
cacgagatct
atatagacct
cgacattttg
gggtggagac
caaaaccgca
aagtcccata
tcaatagggg

cgtaaatact

tttgttattc
gcaggcagaa
ttgctaaggc
aaacttatat
aaacatttgg
gtgtgagagc
caagaagata
ctgcatttaa
tgggtggaag
ggttcatctt
ggcggatctt
tgtggctgtt
cgatgccctt
gggtcttgta
gcatggegga
gcacgccgta
tgcagatgaa
cgctgaactt
tgaacagctc
gagtccggta
cccaccgtac
gaaagtcccg
ttggaaatcc
tcaccatggt
aggtcatgta
gcgtacttgg

ccacccattg

gttttaaaac
ggcatatatt
tattcctata
cctttaattc
gctggagtag
gtgtgtttct
acaagattta
tgggaaagca
ctgggtgtgt
tattgtctcc
gaagttcacc
gtagttgtac
cagctcgatg
gttgccgtcg
cttgaagaag
ggtcagggtg
cttcagggtc
gtggccgttt
ctcgceccttg
ggcctagegg
acgcctaccg
ttgattttgg
ccgtgagtca
aatagcgatg
ctgggcataa
catatgatac

acgtcaatgg
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atctatctgg
ggctcagtca
tcagctggac
cagatggggg
attttgaaag
tttaacgttt
aattatggcc
aaatctcagg
agttatctgg
tttcatctca
ttgatgccgt
tccagcttgt
cggttcacca
tccttgaaga
tcgtgctgcet
gtcacgaggg
agcttgccgt
acgtcgccgt
ctcaccatgg
atctgacggt
cccatttgceg
tgccaaaaca
aaccgctatc
actaatacgt
tgccaggegg
acttgatgta

aaagtcccta

aggcaggaca

aagtggggaa

acatataaaa
Ccaaagtatgt
tcagctctgt
tcagcctaca
agtgactagt
ctttgaggga
aggccaggct
acagctgcac
tcttctgett
gccccaggat
gggtgtcgec
agatggtgcg
tcatgtggtc
tgggccaggg
aggtggcatc
ccagctcgac
tggcgaattc
tcactaaacc
tcaatggggc
aactcccatt
cacgcccatt
agatgtactg
gccatttacc
ctgccaagtg

ttggcgttac

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520



tatgggaaca
cgggccattt
tcttcgectt
gcttgactga
agtttggaca
atgctattgc
gcattcattt
acctctacaa
ctctaaacgg
ttggcgcaga
attcagcaac
aaatttatcc
ttcctttaat
tccctcecta
tcaattagtc
ccagttccgc
aggccgcctc
gcttttgcaa
gccgettggg
gatgccgccg
ctgtccggtg
acgggecgttc
ctattgggcg
gtatccatca
ttcgaccacc
gtcgatcagg

aggctcaagg

tacgtcatta
accgtaagtt
cgccctcaga
ctgagataca
aaccacaact
tttatttgta
tatgtttcag
atgtggtatt
gtcttgaggg
aaaaaatgcc
ggatacggct
ttaaggtcgt
ggtcttttct
atctcattgg
agcaaccata
ccattctccg
ggcctctgag
aggaggtagc
tggagaggct
tgttccggcet
ccctgaatga
cttgcgcagc
aagtgccggg
tggctgatgc
aagcgaaaca

atgatctgga

cgecggatgcec

ttgacgtcaa
atgtaacggg
cgagtcggat
gcgtaccttc
agaatgcagt
accattataa
gttcagggssg
ggcccatctc
gttttttgtg
tgatgcgacg
tccccaactt
cagctatcct
ggacaccact
ttaccttggg
gtcccgcccc
ccccatcgcet
ctattccaga
caacatgatt
attcggctat
gtcagcgcag
actccaggac
tgtgctcgac
gcaggatctc
aatgcggegg
tcgcatcgag
cgaagagcat

cgacggcgag

tgggcggess
cctgctgecg
ctccctttgg
agctcacaga
gaaaaaaatg
gctgcaataa
aggtgtggga
tatcggtatc
cccctegggc
ctgcgegtct
gcccacttcc
gcaggcgatc
aggggtcaga
ctatcgaaac
taactccgcc
gactaatttt
agtagtgagg
gaacaagatg
gactgggcac
gggegeecegs
gaggcagcgc
gttgtcactg
ctgtcatctc
ctgcatacgc
cgagcacgta
caggggctcg

gatctcgtcg
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tcgttgggcg
gctctgeggc
gccgectccc
catgataaga
ctttatttgt
acaagttaac
ggttttttaa
gtagcataac
cggattgcta
tatactccca
atacgtgtcc
tctcgatttc
agtagttcat
ttaattaagc
catcccgccc
ttttatttat
aggectttttt
gattgcacgc
aacagacaat
ttctttttgt
ggctatcgtg
aagcgggaasg
accttgctcc
ttgatccggc
ctcggatgga
cgccagccga

tgacccacgg

gtcagccagg

ctcttccgeg
cgcctgtcta
tacattgatg
gaaatttgtg
aacaacaatt
agcaagtaaa
cccttggggc
tctaccggca
catatgccag
tccttaccag
gatcaagaca
caaactttct
gatctgcatc
ctaactccgc
gcagaggeceg
ggaggcctag
aggttctccc
cggectgctct

caagaccgac

gctggccacg
ggactggctg
tgccgagaaa
tacctgccca
agccggtctt
actgttcgcc

cgatgcctgc

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140



ttgccgaata
ggtgtggcgg
ggcggegaat
cgcatcgect
agttgccagc
actcccactg
cattctattc
agcaggcatg
tggcgagatc
ctggtccttg
aaggccagca
tccgcccccc
caggactata
cgaccctgcc
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagegag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cctcgtcgga

aactatcgca

tcatggtgga
accgctatca
gggctgaccg
tctatcgect
catctgttgt

tcctttccta

tggeggstsse

ctggggatgc

gacttgtctg
ctattgcacc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
aacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttcgt
aaatcttcaa

agtctcttgg

aaatggccgc
ggacatagcg
cttcctcgtg
tcttgacgag
ttgcccctcc

ataaaatgag

ggtggggcag

ggtgggctct

ggtttcgact
cgttctccga
aaccgtaaaa
cacaaaaatc
gecgtttcccc
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
acctttcgtc

ccggeccttge

ttttctggat
ttggctaccc
ctttacggta
ttcttctagt
cccgtgectt
gaaattgcat
gacagcaagg
atggttaatt
acgctcagaa
ttacgagttt
aggccgecgtt
gacgctcaag
ctggaagctc
cctttctccc
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ttgcatttaa
cgatccatct

gccttggcta
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tcatcgactg
gtgatattgc
tcgccgctcc
atgtaagccc
ccttgaccct
cgcattgtct
gggaggattg
aaccagtcaa
ttgcgtcagt
catttaaatc
gctggegttt
tcagaggtgg
cctecgtgcegc
ttcgggaagc
cgttcgctcc
atccggtaac
agccactggt
gtggtggect
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
atttccgaac
tgcaggctac

ttgcttggca

tggccggcetg
tgaagagctt
cgattcgcag
tgtgccttct
ggaaggtgcc
gagtaggtgt
ggaagacaat
gtcagctact
caagttcgat
atgtgagcaa
ttccataggc
cgaaacccga
tctcctgttc
gtggcgettt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tctccaaggc
ctctcgaacg

gcgcctatceg

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760



ccaggtatta
acatcctcaa
gtaccgagaa
gccagtcgga
tggtcacggc
tataatcgag
cgcatgagta
cctgtttttg
gcgegagtgg
cccgaagaac
tcccgtattg
ttggttgagt
ttatgcagtg
attggaggac
cttgatcgtt
atgcctgtag
gcttcccggc
cgctcggcecc
tctcgeggta
tacacgacgg
gcctcactga
gatgcgacgc
ccccaacttg
taaactcgac
cgctcatttg
gcgatcgegg

ggtcataaca

ctccaatccc
tcccgatcta
cgatcctctc
atccagcttg
agcgtaccga
tcctagettt
ttcaacattt
ctcacccaga
gttacatcga
gctttccaat
acgccgggcea
attcaccagt
ctgccataac
cgaaggagct
gggaaccgga
caatggcaac
aacagttgat
ttccggectgg
tcattgcagc
ggagtcaggc
ttaagcattg
tgcgecgtctt
cccacttcca
tctggctcta
ctcgtcgggc
ctcccgacat

gcagcttcag

gaatatccga
tccgagatcc
agtgcgagtc
ggacccagga
tctgtttaaa
tgcaaacatc
ccgtgtcgcec
aacgctggtg
actggatctc
gatgagcact
agagcaactc
cacagaaaag
catgagtgat
aaccgctttt
gctgaatgaa
aaccttgcgt
agactggatg
ctggtttatt
actggggcca
aactatggat
gtaaccgatt
atactcccac
tacgtgtcct
tcgaatctcc
atcgaatctc
cttggaccat

ctacctctca

gatcgggatc
gaggaatatc
tcgacgatcc
agtccaatcg
cctagatatt
tatcaagaga
cttattccct
aaagtaaaag
aacagcggta
tttaaagttc
ggtcgccgca
catcttacgg
aacactgcgg
ttgcacaaca
gccataccaa
aaactattaa
gaggcggata
gctgataaat
gatggtaagc
gaacgaaata
ctaggtgcat
atatgccaga
ccttaccaga
gtcgtttcga
gtcagctatc
tagctccaca

attcaaaaaa
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acccgagaga
gaaatcgggg
atatcgttgc
tcagatattg
gatagtctga
caggatcagc
tttttgeggce
atgctgaaga
agatccttga
tgctatgtgg
tacactattc
atggcatgac

ccaacttact

tgggggatca
acgacgagcg
ctggcgaact
aagttgcagg
ctggagccegg
cctcccgtat
gacagatcgc
tggcgcagaa
ttcagcaacg
aatttatcct
gcttacgcecga
gtcagcttac
ggtatcttct

cccctcaaga

agttcaacct
cgcgectggt
ttggcagtca
tactcaagcc
tcggtcaacg
aggaggcttt
attttgcctt
tcagttgggt
gagttttcgc
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg
tgtaactcgc
tgacaccacg
acttactcta
accacttctg
tgagcgtggg
cgtagttatc
tgagataggt
aaaaatgcct
gatacggctt
taagatcgtt
acagccgtgg
ctttttggca
tccctctagt

cccgtttaga

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380



ggccccaagg

catcttcgat
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag

ctcgacacac

<210> 46

<211> 13439

<212> DNA

ggttatgcta
ggatagcgat
ggggtcatta
cccgectggce
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgecccca

agctggttta

ccgeccagegg

tcaatcgttg
tttattatct
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc

ccgce

<213> Artificial Sequence

<220>

cgttacacac
aactgctgat
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag

agatcagatc

acaaaaaacc
cgagtgtagc
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg

tttgtcgatc

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 46
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga
ccaggtgtga
aaagagagesg

tttgggatta

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca
ccagctcgag
caaattcagg

cgtcaagagg

agaagtactg
tccgctagcc
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg
gagcgcgtga
gagaagcgca

cctaacctgc

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga
gcgcgatgga
ttaagaggaa

ggttgatcgg

118

caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg
agacgagatg
cgaacagagt

cgtccccgag

aacacacatc
cagatctagt
acataactta
tcaataatga
gtggagtatt
acgcccccta
accttatggg
ctgatgcggt
ccaagtctcc
tttccaaaat

tgggaggtct

ctaccatcca

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat
aacgagatga
ctgcaggaga

agcgacgtag

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14124

60

120

180

240

300

360

420

480

540



aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
tgaaattggc
tcaccatcct
ccagctggat
gtagagatac
agcagaagaa
aaattaagcg
aacttaccat
tcctgtccga
caccattgag
tcaatagcgc
gtaccgagta
tcggctcaaa
cagatcatag
ccacttggaa
cagagattaa
gggatgcctt
aacaagagag

aacCagaccca

taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
tggagatgtt
tacacttaac
caaatcacag
tcaccgcctc
agccggagtc
tgataaggaa
attgaacatc
tctgcagcga
caccctggat
actgcatcag
cacattcttc
ggctctgetg
cgcgatcaag
gcttaataac
aatgttcttc
taaggccgtc
atctaagatc

ctccaaggcg

aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgg
gagagcaacc
attaacggcc
gatccaagcg
aagatcaagg
gcaattctgg
ggtcactata
tacgcgccaa
gatctggatt
cgcagcacca
gcagatctca
agcgccccac
tcaaagtgca
ctcgagctga
ctgctgctca
gaaacaaatg
tgcagaggca
gatactctca

tcaagacggc

aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gaagcggaca
ctggacctat
tcaactcagc
tttgttgcat
gatggcgaaa
tctcagacaa
ttatggtgaa
acaccggegc
ctcatacgtt
ggcaaaaggt
ttgatattta
atcatacata
agcgcacaga
gaatcaagaa
acgattattg
agaataagga
agttcatcgc
cctctcagct

aggagatcac
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tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatgggsc
ccctgcaaag
gctgcgagac
tatggagcgc
gtgtactaat
gaccggctct
tatcaagcgc
ccaagagacc
gatttatcag
gacggatttc
aggcagcata
acctcgcttt
gattatgggt
aaataaagac
tcgcactctt
ctcaaagatc
gataattaca
cctgacccag
ggtccacaat
tactacctat
cctcaacgcc
gaaggagttg

aaagattcgc

tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
tatgctctct
aactcacata
catcggctgg
cacctgacct
gcgaacggta
aagcccacca
cagcaggaag
atcaaacagg
gatttcaata
acgcaagagc
catcctaaga
gatcatatcg
aattacctgt
agccggagta
gagatgaagg
caaaaccttt
tataaaagaa

gagaaacagg

gccgagttga

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



aagagatcga
agcggattaa
accagattga
agaccactat
agatggacac
ccctcaaccg
agaaatctcc
ttgtaccgtt
ccttctacga
aaaacttccg
ccaacagaat
ctggcatgca
gagctaagga
ttcagcagcc
agattattcg
tcgaggcctt
ttaatattgt
tacagctcgg
tggagaatcc
tcagcggcta
agaccgaatc
atctcggaat
tcctgaaaga
gcagaatcaa
tcccaattaa
tatggaatca

gtgggattac

aacccaaaag
taagatagac
taccatcaag
tcgggagtat
ttttctggat
cccaattaca
tggtccggac
tctgctcaag
agcttctata
gcccattagt
ccaacaacat
gggctggttt
taagaatcat
atttatgctc
cgcaatttac
tccgctcaag
actcgaggtg
gaaggaagag
tattgtgtct
taagattaac
ccagataatg
ccagctgaca
gattaaggaa
catagtgaag
actgcctatg
aaagagagca

tttgcctgat

actcttcaga
agacctctgg
aacgacaagg
tataagcatt
acctatactc
ggaagcgaga
gggtttacag
ctctttcagt
atacttattc
ctcatgaata
attaagaaat
aacatccgga
atgatcatct
aagactctga
gataagccga
actggaaccc
ctggctaggg
gtcaagcttt
gctcagaacc
gtccagaaat
ggtgagcttc
cgagacgtta
gatactaata
atggcaatac
accttcttta
agaatagcga

tttaagttgt

aaattaacga
cacgactgat
gcgacatcac
tgtatgctaa
tgccacggct
ttgtggccat
ctgagtttta
ctatagaaaa
ccaaaccagg
tcgacgctaa
tgatacatca
agagtattaa
ctatagacgc
acaaactcgg
ctgctaacat
gccaaggctg
ctattcgtca
ccttgttcgc
ttcttaaact
ctcaggcctt
cgtttgtcat
aagatttgtt
agtggaagaa
ttcctaaagt
cggagctcga
agtccatctt

attataaagc

120

gtctcgtagt
taagaagaag
tactgacccg
caagcttgag
taatcaagag
aattaactcc
tcaacggtat
ggaaggcatc
acgcgatacc
aatattgaac
cgaccaggtg
cgtcattcaa
ggaaaaggca
catcgacgga
tatccttaac
tcccctctcc
agagaaagag
cgatgatatg
tatttctaac
tctgtacaca
agccagcaaa
taaggaaaat
tatcccctgt
gatatatcgc
gaaaacaacc
gagccagaag

cacagtaact

tggttcttcg
cgcgaaaaga
accgagatcc
aacctggaag
gaagtcgagt
ctgccgacaa
atggaagagc
ttgcccaatt
acaaagaagg
aagattctcg
gggtttatac
cacattaata
ttcgataaga
acatatttta
ggccaaaagc
ccgettttgt
attaaaggga
attgtgtacc
tttagcaagg
aataatcgac
aggataaagt
tacaagcctc
tcatgggttg
tttaacgcca
cttaaattta
aataaggccg

aagacagcct

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



ggtattggta
tgccccacat
aagacagcct
agctcgaccc
atgtcaagcc
taggcgtcgg
ttgataagtg
gagttaatag
ggttgataag
ccatcaagaa
cgaagaagca
cgaccatgcg
atagatgttg
agctggtgca
ttcccttcga
gttacaagga
ggaatcagcc
ccatggagta
tgaagctgga
tcttctctct
gaagttgtct
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat

ttgccacggc

tcagaataga
ctataattac
cttcaacaag
ctttcttaca
aaagactata
caaagatttt
ggaccttatt
gcagcccact
cagaatatat
gtgggcaaaa
tatgaagaag
ataccacctt
gcggggetgt
gccgetttgg
tcccgcaatt
tacgtgtacc
taagtgcccc
ttacgcagca
gactattatt
cattggtggt
cctcctgcac
ggattacaaa
atgtggatac
tttctcctcc
caggcaacgt
tgccaccacc

ggaactcatc

gacatcgacc
cttatattcg
tggtgttggs
ccctacacta
aagacactgg
atgtcaaaga
aagctcaaaa
acatgggaaa
aacgagctga
gatatgaaca
tgtagttcaa
accccagtga
ggcgagattg
aaatcagtct
cccttgctcg
cggatgttca
acaatgatcg
attaagaatg
ctgagcaagc
aacgactaca
tgactgactg
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc

gccgectgcec

agtggaatcg
ataagccaga
agaattggct
aaatcaacag
aagagaatct
cgcccaaggce
gcttctgtac
agattttcgc
agcagatcta
ggcattttag
gcttggccat
ggatggcaat
gcaccctgct
ggcgctttct
gaatctatcc
tcgcggectt
attggatcaa
acgaatttat
tgtctcagga
aagacgatga
atacaatcga
gattgactgg
tgcctttgta
cctggttgct
gcactgtgtt
tttccgggac

ttgcccgetg
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gaccgaacca
aaagaataaa
ggccatatgc
taggtggatc
tgggatcaca
catggccact
tgccaaggag
cacttattca
caagaagaaa
caaagaggat
tcgtgagatg
tatcaagaaa
ccattgctgg
gagggacctc
taacgaatac
gtttacgata
gaaaatgtgg
ttccttcgtt
gcaaaagaca
cgacaagtaa
tttctggatc
tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgectttc

ctggacaggg

tcagagataa
cagtggggca
cggaaactca
aaggacttga
atacaagata
aaggataaga
accacgatca
tcagataagg
acgaataatc
atctacgccg
cagattaaga
tctggcaata
tgggattgca
gagcttgaga
aagagctgtt
gctaagacgt
catatttata
gggacctgga
aagcatagaa
agcgcttcta
cgcaggccta
tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctcccta

gctcggetgt

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



tgggcactga
cctgtgttgc
atccagcgga
tttttattgc
cgaatcggga
ctcttcagca
tgtacagctc
tgtgatcgcg
tgtcgggcag
ggtgagtcca
gagtattgat
agaaactgca
tgcctctgaa
aaatgacttt
tattcgtttt
cagaaggcat
aaggctattc

tatatccttt

tttgggctgg
agagcgtgtg
agataacaag
tttaatggga
ggaagctggg
atctttattg
atcttgaagt
ctgttgtagt

cccttcagcet

caattccgtg
cacctggatt
ccttccttcc
cgatcccctc
gcggcgatac
atatcacggg
gtccatgccg
cttctcgttg
cagcacgggsg
ggagatgttt
ctgagcacag
gaggactaac
aatctagatg
tctttattag
aaaacatcta
atattggctc
ctatatcagc
aattccagat
agtagatttt
tttcttttaa
atttaaatta
aagcaaaatc
tgtgtagtta
tctcctttca
tcaccttgat
tgtactccag

cgatgcggtt

gtgttgtcgg
ctgcgcggga
cgcgaacaaa
agaagaactc
cgtaaagcac
tagccaacgc
agagtgatcc
gggtctttgc
ccgtcgecga
cagcactgtt
cagggtgtga
tgggctgaga
gacaactttg
atttcggtag
tctggaggca
agtcaaagtg
tggacacata
gggggcaaag
gaaagtcagc
cgttttcagc
tggccagtga
tcaggctttg
tctggaggcc
tctcaacagc
gccgttcttc

cttgtgcccc

caccagggtg

ggaagctgac
cgtccttctg

CcgaccCcCaaca

gtcaagaagg
gaggaagcgsg
tatgtcctga
cggeggeggt
tcagggcgga

tgggggtgtt

gcctttagtc
gctgtttgaa
cccagtggca
actttgagaa
aaagaacttt
ggacaagtat
gggaactttg
taaaatgctg
tatgtccagg
tctgtgtgtg
ctacagcata
ctagtgctgc
agggaagtta
aggctggagc
tgcacgctgc
tgcttgtcgg
aggatgttgc

tcgccctcga
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gtcctttcca
ctacgtccct
cccgtgegtt
cgatagaagg
tcagcccatt
tagcggtcegg
cacgaactcc
ctgggtgctc
ctgctggtag
tcgaggcaac
gatactgggg
atgttttagg
aagagaggtg
catctttccc
ggtcattaaa
gtggccaaac
ctaatgcttc
ggtgaggaac
tgtgtgtgtg
cagggttcat
aagaagaaca
acataggctt
tctcagctca
cgtcctcgat
ccatgatata
cgtcctectt

acttcacctc

tggctgctcg
tcggccctca
ttattctgtc
cgatgcgctg
cgccgecaag
ccgctttact
agcaggacca
aggtagtggt
tggtcggcca

ttagacaact

ttgggggtga
gcctaaggaa
gaaatgagga
ctatttttgt
aagatgcagg
atacattgct
attacaaact
aattgaaaca
tgtgtgtgtg
ggtggcaaga
actacctgca
gattctgggt
ctatgggttc
gttgtggegg
gacgttgtgg
gaagtcgatg

ggcgegggtc

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020



ttgtagttgc
gcggacttga
ccgtaggtca
atgaacttca
aacttgtggc
agctcctcgc
cggtaggcct
cgtacacgcc
tcccgttgat
aatccccgtg
atggtaatag
atgtactggg
cttggcatat
cattgacgtc
gtcaatgggc
acgggcctgc
cggatctccc
ccttcagctc
gcagtgaaaa
tataagctgc
gggggagetg
atctctatcg
ttgtgcccct
cgacgctgcg
aacttgccca

atcctgcagg

ccactagggg

cgtcgtcectt
agaagtcgtg
gggtggtcac
gggtcagctt
cgtttacgtc
ccttgctcac
agcggatctg
taccgcccat
tttggtgcca
agtcaaaccg
cgatgactaa
cataatgcca
gatacacttg
aatggaaagt
gggggtegtt
tgccggctct
tttgggccgc
acagacatga
aaatgcttta
aataaacaag
tgggaggttt
gtatcgtagc
cgggeeggat
cgtcttatac
cttccatacg
cgatctctcg

tcagaagtag

gaagaagatg
ctgcttcatg
gagggtgggc
gccgtaggtg
gccgtccagc
catggtggcg
acggttcact
ttgcgtcaat
aaacaaactc
ctatccacgc
tacgtagatg
ggcgggcecat
atgtactgcc
ccctattggc
gggcggtcag
gcggectcett
ctccccgect
taagatacat
tttgtgaaat
ttaacaacaa
tttaaagcaa
ataacccctt
tgctatctac
tcccacatat
tgtcctcctt
atttcgatca

ttcatcaaac

gtgcgctcct

tggtcgggst

cagggcacgg

gcatcgccct
tcgaccagga
aattcgaagc
aaaccagctc
ggggcggagt
ccattgacgt
ccattgatgt
tactgccaag
ttaccgtcat
aagtgggcag
gttactatgg
ccaggegesc
ccgegtcttc
gtctagcttg
tgatgagttt
ttgtgatgct
caattgcatt
gtaaaacctc
ggggcctcta
cggcattggc
gccagattca
accagaaatt
agacattcct

tttcttccect
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ggacgtagcc
agcggctgaa
gcagcttgcc
cgccctcgcec
tgggcaccac
ttgagcacga
tgcttatata
tgttacgaca
caatggggtg
actgccaaaa
taggaaagtc
tgacgtcaat
tttaccgtaa
gaacatacgt
catttaccgt
gccttcgcecc
actgactgag
ggacaaacca
attgctttat
cattttatgt
tacaaatgtg
aacgggtctt
gcagaaaaaa
gcaacggata
tatccttaag
ttaatggtct

ccctaatctc

ttcgggcatg
gcactgcacg
ggtggtgcag
ggacacgctg
cccggtgaac
gatctgagtc
gacctcccac
ttttggaaag
gagacttgga
ccgcatcacc
ccataaggtc
agggggcgta
atactccacc
cattattgac
aagttatgta
tcagacgagt
atacagcgta
caactagaat
ttgtaaccat
ttcaggttca
gtattggccc
gaggggtttt
atgcctgatg
cggcttcccc
gtcgtcagct
tttctggaca

attggttacc

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640



ttgggctatc
gcccctaact
tcgctgacta
ccagaagtag
tgattgaaca
gctatgactg
cgcagggecsg
aggacgagsc
tcgacgttgt
atctcctgtc
ggcggctgcea
tcgagcgagc
agcatcaggg
gcgaggatct
gcecgettttc
tagcgttggc
tcgtgcttta
acgagttctt
cctccceccgt
atgaggaaat
ggcaggacag
gctctatggt
cgactacgct
tccgattacg
taaaaaggcc
aaatcgacgc

tccccctgga

gaaacttaat
ccgcccatcc
atttttttta
tgaggaggct
agatggattg
ggcacaacag
cccggttcectt
agcgcggcta
cactgaagcg
atctcacctt
tacgcttgat
acgtactcgg
gctcgcgcca
cgtcgtgacc
tggattcatc
tacccgtgat
cggtatcgcc
ctagtatgta
gccttecttg
tgcatcgcat
caagggeeag
taattaacca
cagaattgcg
agtttcattt
gcgttgetgg
tcaagtcaga

agctccctcg

taagcgatct
cgcccctaac
tttatgcaga
tttttggagg
cacgcaggtt
acaatcggct
tttgtcaaga
tcgtggetgg
ggaagggact
gctcctgeceg
ccggctacct
atggaagccg
gccgaactgt
cacggcgatg
gactgtggcc
attgctgaag
gctcccgatt
agccctgtgc
accctggaag
tgtctgagta
gattgggaag
gtcaagtcag
tcagtcaagt
aaatcatgtg
cgtttttcca
ggtggcgaaa

tgcgctctcc

gcatctcaat
tccgcccagt
ggccgaggcec
cctaggcttt
ctcccgecgc
gctctgatgc
ccgacctgtc
ccacgacggg
ggctgctatt
agaaagtatc
gcccattcga
gtcttgtcga
tcgccaggct
cctgettgcec
ggctgggtgt
agcttggegg
cgcagcgcat
cttctagttg
gtgccactcc
ggtgtcattc
acaatagcag
ctacttggcg
tcgatctggt
agcaaaaggc
taggctccgc
cccgacagga

tgttccgacc
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tagtcagcaa
tccgcccatt
gcctcggect
tgcaaaggag
ttgggtggag
cgecegtgttc
cggtgcectg
cgttccttgc
gggcgaagtg
catcatggct
ccaccaagcg
tcaggatgat
caaggegegg
gaatatcatg
ggcggaccgc
cgaatgggct
cgccttctat
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
agatcgactt
ccttgctatt
cagcaaaagg
ccccctgacg
ctataaagat

ctgccgctta

ccatagtccc
ctccgcccca
ctgagctatt
gtagccaaca
aggctattcg
cggctgtcag
aatgaactcc
gcagctgtgc
ccggegeagg
gatgcaatgc
aaacatcgca
ctggacgaag
atgcccgacg
gtggaaaatg
tatcaggaca
gaccgcttcc
cgccttecttg
gttgtttgcc
tcctaataaa
getgggetes
gatgcggtgg
gtctgggttt
gcacccgttc
ccaggaaccg
agcatcacaa
accaggcgtt

ccggatacct

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260



gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgca
tcgtccgatc
cttgcgectt
tccgagatcg
gatccgagga
gagtctcgac
caggaagtcc
ttaaacctag
acatctatca
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct

gtgataacac

ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tttaaatttc
catcttgcag
ggctattgct
ggatcacccg
atatcgaaat
gatccatatc
aatcgtcaga
atattgatag
agagacagga
tccetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc

tgcggccaac

gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
cgaactctcc
gctacctctc
tggcagcgcc
agagaagttc
cgggecgcsc
gttgcttggc
tattgtactc
tctgatcggt
tcagcaggag
gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgegg
tattctcaga
atgacagtaa

ttacttctga

gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aaggccctcg
gaacgaacta
tatcgccagg
aacctacatc
ctggtgtacc
agtcagccag
aagcctggtc
caacgtataa
gctttcgcat
gccttectgt
tgggtgegeg
ttcgccccga
tattatcccg
atgacttggt
gagaattatg

caacgattgg
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agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
tcggaaaatc
tcgcaagtct
tattactcca
ctcaatcccg
gagaacgatc
tcggaatcca
acggcagcgt
tcgagtccta
gagtattcaa
ttttgctcac
agtgggttac
agaacgcttt
tattgacgcc
tgagtattca
cagtgctgcc

aggaccgaag

gtaggtatct
ccgttcagcc
gacacgactt
taggcggtgce
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
ttcaaacctt
cttggccggc
atcccgaata
atctatccga
ctctcagtgc
gcttgggacc
accgatctgt
gcttttgcaa
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga

gagctaaccg

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

117060

11760

11820

11880



cttttttgca
atgaagccat
tgcgtaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
cgattctagg
cccacatatg
gtcctcctta
tctccgtcegt
atctcgtcag
accattagct
tctcaattca
cgttgecgtta
tatctaactg
tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
atagcggttt
gttttggcac

gcaaatgggc

ccgtcagatc

caacatgggg

accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcc
aaatagacag
tgcattggcg
ccagattcag
ccagaaattt
ttcgagctta
ctatcgtcag
ccacaggtat
aaaaacccct
cacacacaaa
ctgatcgagt
atggagttcc
ccccgcccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggcgtg

agatctttgt

gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
cagaaaaaaa
caacggatac
atccttaaga
cgcgaacagc
cttacctttt
cttcttccct
caagacccgt
aaaccaacac
gtagccagat
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatgctgat
gatttccaag
gggactttcc

tacggtggga

cgatcctacc

ctcgeccttga
ccacgatgcc
ctctagcttc
ttctgcgctc
gtgggtctcg
ttatctacac
taggtgcctc
tgcctgatgc
ggcttcccca
tcgtttaaac
cgtggcgctc
tggcagcgat
ctagtggtca
ttagaggccc
acatccatct
ctagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gcggttttgg
tctccacccc
aaaatgtcgt
ggtctatata

atccactcga
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tcgttgggaa
tgtagcaatg
ccggcaacag
ggcccttccg
cggtatcatt
gacggggagt
actgattaag
gacgctgcgc
acttgcccac
tcgactctgg
atttgctcgt
cgcggctccc
taacagcagc
caaggggtta
tcgatggata
attacggggt
aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
cagtacatca
attgacgtca
aacaactccg
agcagagctg

cacacccgcc

ccggagctga
gcaacaacct
ttgatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
gtcttatact
ttccatacgt
ctctatcgaa
cgggcatcga
gacatcttgg
ttcagctacc
tgctatcaat
gcgattttat
cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
atgggcegtgg
atgggagttt
ccccattgac
gtttagtgaa

agcggccegce

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13439



<210> 47
<211> 13436
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

polyn

<400> 47
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga
ccaggtgtga
aaagagaggg
tttgggatta
aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
agcaggctgg
ccatccttac
gctggatcaa

gagatactca

ucleotide

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca
ccagctcgag
caaattcagg
cgtcaagagg
taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
agacgtggag
acttaacatt
atcacaggat

ccgcctcaag

agaagtactg
tccgctagcc
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg
gagcgcgtga
gagaagcgca
cctaacctgc
aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgg
gagaaccctg
aacggcctca
ccaagcgttt

atcaagggat

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga
gcgcgatgga
ttaagaggaa
ggttgatcgg
aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gaagcggagce
gacctatgac
actcagctat
gttgcatcca

ggcgaaagat
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caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg
agacgagatg
cgaacagagt
cgtccccgag
tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatggggc
ccctgcaaag
gctgcgagac
tatggagcgc
tactaacttc
cggctctaac
caagcgccat
agagacccac

ttatcaggcg

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat
aacgagatga
ctgcaggaga
agcgacgtag
tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
agcctgctga
tcacatatca
cggctggcca
ctgacctgta

aacggtaagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



agaagaaagc
ttaagcgtga
ttaccatatt
tgtccgatct
cattgagcac
atagcgcact
ccgagtacac
gctcaaaggc
atcatagcgc
cttggaagct
agattaaaat
atgcctttaa
aagagagatc
agacccactc
agatcgaaac
ggattaataa
agattgatac
ccactattcg
tggacacttt
tcaaccgccc
aatctcctgg
taccgtttct
tctacgaagc
acttccggcc
acagaatcca

gcatgcageg

ctaaggataa

cggagtcgca
taaggaaggt
gaacatctac
gcagcgagat
cctggatcgc
gcatcaggca
attcttcagc
tctgctgtca
gatcaagctc
taataacctg
gttcttcgaa
ggccgtctgc
taagatcgat
caaggcgtca
ccaaaagact
gatagacaga
catcaagaac
ggagtattat
tctggatacc
aattacagga
tccggacggg
gctcaagctc
ttctataata
cattagtctc
acaacatatt
ctggtttaac

gaatcatatg

attctggtct
cactatatta
gcgccaaaca
ctggattctc
agcaccaggc
gatctcattg
gccccacatc
aagtgcaagc
gagctgagaa
ctgctcaacg
acaaatgaga
agaggcaagt
actctcacct
agacggcagg
cttcagaaaa
cctctggcac
gacaaggscsg
aagcatttgt
tatactctgc
agcgagattg
tttacagctg
tttcagtcta
cttattccca
atgaatatcg
aagaaattga
atccggaaga

atcatctcta

cagacaagac
tggtgaaagg
ccggegceacc
atacgttgat
aaaaggtaaa
atatttatcg
atacatactc
gcacagagat
tcaagaacct
attattgggt
ataaggatac
tcatcgccct
ctcagctgaa
agatcacaaa
ttaacgagtc
gactgattaa
acatcactac
atgctaacaa
cacggcttaa
tggccataat
agttttatca
tagaaaagga
aaccaggacg
acgctaaaat
tacatcacga

gtattaacgt

tagacgcgga
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ggatttcaag
cagcatacag
tcgctttatc
tatgggtgat
taaagacacg
cactcttcat
aaagatcgat
aattacaaat
gacccagagc
ccacaatgag
tacctatcaa
caacgcctat
ggagttggag
gattcgcgcc
tcgtagttgg
gaagaagcgc
tgacccgacc
gcttgagaac
tcaagaggaa
taactccctg
acggtatatg
aggcatcttg
cgataccaca
attgaacaag
ccaggtgggsg
cattcaacac

aaaggcattc

cccaccaaaa
caggaagaac
aaacaggtcc
ttcaatacac
caagagctca
cctaagagta
catatcgtcg
tacctgtcag
cggagtacca
atgaaggcag
aacctttggg
aaaagaaaac
aaacaggaac
gagttgaaag
ttcttcgagc
gaaaagaacc
gagatccaga
ctggaagaga
gtcgagtccc
ccgacaaaga
gaagagcttg
cccaattcct
aagaaggaaa
attctcgcca
tttatacctg
attaatagag

gataagattc

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



agcagccatt
ttattcgcgc
aggcctttcc
atattgtact
agctcgggaa
agaatcctat
gcggctataa
ccgaatccca
tcggaatcca
tgaaagagat
gaatcaacat
caattaaact
ggaatcaaaa
ggattacttt
attggtatca
cccacatcta
acagcctctt
tcgacccctt
tcaagccaaa
gcgtcggceaa
ataagtggga
ttaataggca
tgataagcag
tcaagaagtg
agaagcatat

ccatgcgata

gatgttggcg

tatgctcaag
aatttacgat
gctcaagact
cgaggtgctg
ggaagaggtc
tgtgtctgct
gattaacgtc
gataatgggt
gctgacacga
taaggaagat
agtgaagatg
gcctatgacc
gagagcaaga
gcctgatttt
gaatagagac
taattacctt
caacaagtgg
tcttacaccc
gactataaag
agattttatg
ccttattaag
gcccactaca
aatatataac
ggcaaaagat
gaagaagtgt
ccaccttacc

gggctgtggce

actctgaaca
aagccgactg
ggaacccgcc
gctagggcta
aagctttcct
cagaaccttc
cagaaatctc
gagcttccgt
gacgttaaag
actaataagt
gcaatacttc
ttctttacgg
atagcgaagt
aagttgtatt
atcgaccagt
atattcgata
tgttgggaga
tacactaaaa
acactggaag
tcaaagacgc

ctcaaaagct

tgggaaaaga
gagctgaagc
atgaacaggc
agttcaagct
ccagtgagga

gagattggca

aactcggcat
ctaacattat
aaggctgtcc
ttcgtcaaga
tgttcgccga
ttaaacttat
aggcctttct
ttgtcatagc
atttgtttaa
ggaagaatat
ctaaagtgat
agctcgagaa
ccatcttgag
ataaagccac
ggaatcggac
agccagaaaa
attggctggc
tcaacagtag
agaatcttgg
ccaaggccat
tctgtactgc
ttttcgccac
agatctacaa
attttagcaa
tggccattcg
tggcaattat

ccctgctcca
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cgacggaaca
ccttaacggc
cctctccccg
gaaagagatt
tgatatgatt
ttctaacttt
gtacacaaat
cagcaaaagg
ggaaaattac
cccctgttca
atatcgcttt
aacaaccctt
ccagaagaat
agtaactaag
cgaaccatca
gaataaacag
catatgccgg
gtggatcaag
gatcacaata
ggccactaag
caaggagacc
ttattcatca
gaagaaaacg
agaggatatc
tgagatgcag
caagaaatct

ttgctggteg

tattttaaga
Caaaagctcg
cttttgttta
aaagggatac
gtgtacctgg
agcaaggtca
aatcgacaga
ataaagtatc
aagcctctcc
tgggttggcea
aacgccatcc
aaatttatat
aaggccggtg
acagcctggt
gagataatgc
tggggcaaag
aaactcaagc
gacttgaatg
caagatatag
gataagattg
acgatcagag
gataaggggt
aataatccca
tacgccgcga
attaagacga
ggcaataata

gattgcaagc

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560



tggtgcagcc
ccttcgatcc
acaaggatac
atcagcctaa
tggagtatta
agctggagac
tctctctcat
gttgtctcct
aacctctgga
ttacgctatg
ctttcatttt
ccgttgtcag
ggggcattgc

ccacggcegga

gcactgacaa
gtgttgccac
cagcggacct
ttattgccga
atcgggagceg
ttcagcaata
acagctcgtc
gatcgcgctt
cgggcagceag
gagtccagga
tattgatctg
aactgcagag

ctctgaaaat

gctttggaaa
cgcaattccc
gtgtacccgg
gtgccccaca
cgcagcaatt
tattattctg
tggtggtaac
cctgcactga
ttacaaaatt
tggatacgct
ctccteccttg
gcaacgtggc
caccacctgt
actcatcgcc
ttccgtggtg
ctggattctg
tccttceccgce
tcccctcaga
gcgataccgt
tcacgggtag
catgccgaga
ctcgttgges

cacgggegccg

gatgtttcag
agcacagcag
gactaactgg

ctagatggac

tcagtctggc
ttgctcggaa
atgttcatcg
atgatcgatt
aagaatgacg
agcaagctgt
gactacaaag
ctgactgata
tgtgaaagat
gctttaatgc
tataaatcct
gtggtgtgca
cagctccttt

gcctgecttg

ttgtcgggga
cgcgggacgt
gaacaaacga
agaactcgtc
aaagcacgag
ccaacgctat
gtgatcccgg
tctttgctca
tcgccgatgg
cactgttgcc
ggtgtgagct
gctgagaccc

aactttgact

gctttctgag
tctatcctaa
cggecttgtt
ggatcaagaa
aatttatttc
ctcaggagca
acgatgacga
caatcgattt
tgactggtat
ctttgtatca
ggttgctgtc
ctgtgtttgc
ccgggacttt
cccgctgcetg
agctgacgtc
ccttctgcta
cccaacaccc
aagaaggcga
gaagcggtca
gtcctgatag
cggcggtcac
gggcggactg

gggtgttctg

tttagtctcg
gtttgaagat
agtggcaatg

ttgagaaaag
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ggacctcgag

cgaatacaag
tacgatagct
aatgtggcat
cttcgttggg
aaagacaaag
caagtaaagc
ctggatccgc
tcttaactat
tgctattgct
tctttatgag
tgacgcaacc
cgctttcccc
gacaggggct
ctttccatgg
cgtcccttceg
gtgcgtttta
tagaaggcga
gcccattcecgc
cggtcggeceg
gaactccagc
ggtgctcagg
ctggtagtgg
aggcaactta

actggggttg

ttttagggcc

agaggtggaa

cttgagattc
agctgttgtt
aagacgtgga
atttatacca
acctggatga
catagaatct
gcttctagaa
aggcctaatc
gttgctcctt
tcccgtatgg
gagttgtggc
cccactggtt
ctccctattg
cggctgttgg
ctgctcgect
gccctcaatc
ttctgtcttt
tgcgctgcga
cgccaagctc
ctttacttgt
aggaccatgt
tagtggttgt
tcggccaggt
gacaactgag
ggggtgaaga
taaggaatgc

atgaggaaaa

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180



tgacttttct
tcgttttaaa
aaggcatata
gctattccta
atcctttaat
gggctggagt
gcgtgtgttt
taacaagatt
aatgggaaag
agctgggtgt
tttattgtct
ttgaagttca
ttgtagttgt
ttcagctcga
tagttgccgt
gacttgaaga
taggtcaggg
aacttcaggg
ttgtggecgt
tcctcgecect
taggcctagc
acacgcctac
cgttgatttt
ccccgtgagt
gtaatagcga
tactgggcat

ggcatatgat

ttattagatt
acatctatct
ttggctcagt
tatcagctgg
tccagatggg
agattttgaa
cttttaacgt
taaattatgg
caaaatctca
gtagttatct
cctttcatct
ccttgatgcc
actccagctt
tgcggttcac
cgtccttgaa
agtcgtgctg
tggtcacgag
tcagcttgcc
ttacgtcgcc
tgctcaccat
ggatctgacg
cgcccatttg
ggtgccaaaa
caaaccgcta
tgactaatac
aatgccaggc

acacttgatg

tcggtagaaa
ggaggcagga
caaagtgggsg
acacatataa
ggcaaagtat
agtcagctct
tttcagccta

ccagtgacta

ggctttgagg

ggaggccagg

caacagctgc

gttcttctgc

gtgccccagg
cagggtgtcg
gaagatggtg
cttcatgtgg
ggtgggccag
gtaggtggca
gtccagctcg
ggtggcgaat
gttcactaaa
cgtcaatggg
caaactccca
tccacgccca
gtagatgtac
gggccattta

tactgccaag

gaactttcat
caagtatggt
aactttggtg

aatgctgcta

gtccaggggt
gtgtgtgtgt
cagcatacag
gtgctgcaag
gaagttaaca
ctggagctct
acgctgccgt
ttgtcggcca
atgttgccgt
ccctcgaact

cgctcctgga

tcggggtage
ggcacgggcea
tcgccctcgce
accaggatgg
tcgaagcttg
ccagctctgc
gcggagttgt
ttgacgtcaa
ttgatgtact
tgccaagtag
ccgtcattga

tgggcagttt
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ctttccccta
cattaaaaag
gccaaacata
atgcttcatt
gaggaacaat
gtgtgtgtgt
ggttcatggt
aagaacaact
taggcttgat
cagctcacta
cctcgatgtt
tgatatagac
cctccttgaa
tcacctcggc
cgtagccttc
ggctgaagca
gcttgeccggt
cctcgeccgga
gcaccacccc
agcacgagat
ttatatagac
tacgacattt
tggggtggag
gccaaaaccg
gaaagtccca
cgtcaatagg

accgtaaata

tttttgttat
atgcaggcag
cattgctaag
acaaacttat
tgaaacattt
gtgtgtgaga
ggcaagaaga
acctgcattt
tctgggtgga
tgggttcatc
gtggcggatc
gttgtggctg
gtcgatgccc
gcgggtcettg
gggcatggeg
ctgcacgccg
ggtgcagatg
cacgctgaac
ggtgaacagc
ctgagtccgg
ctcccaccgt
tggaaagtcc
acttggaaat
catcaccatg
taaggtcatg
gggcgtactt

ctccacccat

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800



tgacgtcaat
aatgggceggs
ggcctgcetgc
atctcccttt
tcagctcaca
gtgaaaaaaa
aagctgcaat
ggaggtgteg
tctatcggta
tgcccctegg
cgctgegegt
ttgcccactt
ctgcaggcga
ctaggggtca
ggctatcgaa
cctaactccg
ctgactaatt
gaagtagtga
ttgaacaaga

atgactgggc

aggggegecc
acgaggcagc
acgttgtcac
tcctgtcatc
ggctgcatac
agcgagcacg

atcaggggct

ggaaagtccc
ggtcgttggg
cggctctgeg
gggccgcctc
gacatgataa
tgctttattt
aaacaagtta
gaggtttttt
tcgtagcata
gccggattgc
cttatactcc
ccatacgtgt
tctctcgatt
gaagtagttc
acttaattaa
cccatcccgc
ttttttattt
ggaggctttt
tggattgcac
acaacagaca
ggttcttttt
gcggctatcg
tgaagcggga
tcaccttgct
gcttgatccg
tactcggatg

cgcgccagcec

tattggcgtt
cggtcagcca
gcctctteceg
cccgectgtc
gatacattga
gtgaaatttg
acaacaacaa
aaagcaagta
accccttggg
tatctaccgg
cacatatgcc
cctccttacc
tcgatcaaga
atcaaacttt
gcgatctgca
ccctaactcc
atgcagaggc
ttggaggcct
gcaggttctc
atcggctgct
gtcaagaccg
tggctggcca
agggactggc
cctgccgaga
gctacctgcec
gaagccggtc

gaactgttcg

actatgggaa
ggcgggecat
cgtcttcgcec
tagcttgact
tgagtttgga
tgatgctatt
ttgcattcat
aaacctctac
gcctctaaac
cattggcgca
agattcagca
agaaatttat
cattccttta
cttccctccc
tctcaattag
gcccagttcc
cgaggccgcc
aggcttttgc
ccgececgettg
ctgatgccgc
acctgtccgg
cgacgggcgt
tgctattggg
aagtatccat
cattcgacca
ttgtcgatca

ccaggctcaa
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catacgtcat
ttaccgtaag
ttcgccctca
gactgagata
caaaccacaa
gctttatttg
tttatgtttc
aaatgtggta

gggtcttgag

gaaaaaaatg
acggatacgg
ccttaaggtc
atggtctttt
taatctcatt
tcagcaacca
gcccattctc
tcggectctg
aaaggaggta
ggtggagagg
cgtgttccgg
tgccctgaat
tccttgegca
cgaagtgccg
catggctgat
ccaagcgaaa

ggatgatctg

ggcgeggatg

tattgacgtc
ttatgtaacg
gacgagtcgg
cagcgtacct
ctagaatgca
taaccattat
aggttcaggg
ttggcccatc
gggttttttg
cctgatgcga
cttccccaac
gtcagctatc
ctggacacca
ggttaccttg
tagtcccgcc
cgccccatceg
agctattcca
gccaacatga
ctattcggct
ctgtcagcgc
gaactccagg
gctgtgctcg
gggcaggatc
gcaatgcggc
catcgcatcg
gacgaagagc

cccgacggceg

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420



aggatctcgt
gcttttctgg
cgttggctac
tgctttacgg
agttcttcta
ccceccecgtgec
aggaaattgc
aggacagcaa
ctatggttaa
ctacgctcag
gattacgagt
aaaggccgceg
tcgacgctca
ccctggaagc
cgecctttctc
ttcggtgtag
ccgectgegcec
gccactggca
agagttcttg
cgctctgcetg
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcattt

tccgatccat

cgtgacccac
attcatcgac
ccgtgatatt
tatcgccgct
gtatgtaagc
ttccttgacc
atcgcattgt
gggggaggat
ttaaccagtc
aattgcgtca
ttcatttaaa
ttgctggegt
agtcagaggt
tccctcgtgce
ccttcgggaa
gtcgttcgct
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagcggtg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
aaatttccga

cttgcaggct

ggcgatgect
tgtggeceggc
gctgaagagc
cccgattcgc
cctgtgectt
ctggaaggtg
ctgagtaggt
tgggaagaca
aagtcagcta
gtcaagttcg
tcatgtgagc
ttttccatag
ggcgaaaccc
gctctcctgt
gegtggegcet
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
actctccaag

acctctcgaa

gcttgccgaa
tgggtgtggc
ttggcggcga
agcgcatcgc
ctagttgcca
ccactcccac
gtcattctat
atagcaggca
cttggcgaga
atctggtcct
aaaaggccag
gctccgeccc
gacaggacta
tccgaccctg
ttctcatagc
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
gccctcecgtceg

cgaactatcg
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tatcatggtg
ggaccgctat
atgggctgac
cttctatcgc
gccatctgtt

tgtcctttcc

tctgggggst

tgctggggat

tcgacttgtc
tgctattgca
caaaaggcca
cctgacgagc
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccccg
ccggtaagac
aggtatgtag
agaacagtat
agctcttgat
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gaaaatcttc

caagtctctt

gaaaatggcc
caggacatag
cgcttcctceg
cttcttgacg
gtttgcccct

taataaaatg

ggggtgggsc
gcggtgggct
tgggtttcga
cccgttctcc
ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat

aaacctttcg

ggccggectt

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040



gcgecttggc
gagatcggga
ccgaggaata
tctcgacgat
gaagtccaat
aacctagata
tctatcaaga
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgecg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gtaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
ttctaggtgc
acatatgcca
ctccttacca
ccgtecgtttc
tcgtcagcta

attagctcca

tattgcttgg
tcacccgaga
tcgaaatcgg
ccatatcgtt
cgtcagatat
ttgatagtct
gacaggatca
cttttttgcg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gccctceceegt
tagacagatc
attggcgcag
gattcagcaa
gaaatttatc
gagcttacgc
tcgtcagctt

caggtatctt

cagcgcctat
gaagttcaac
ggcgegecetg
gcttggcagt
tgtactcaag
gatcggtcaa
gcaggaggct
gcattttgcc
gatcagttgg
gagagttttc
ggcgeggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcgtg
atcgtagtta
gctgagatag
aaaaaaatgc
cggatacggc
cttaagatcg
gaacagccgt
acctttttgg

cttccctcta

cgccaggtat
ctacatcctc
gtgtaccgag
cagccagtcg
cctggtcacg
cgtataatcg
ttcgcatgag
ttcctgtttt
gtgcgcgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgattggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcggce
ggtctcgegg
tctacacgac
gtgcctcact
ctgatgcgac
ttccccaact
tttaaactcg
ggcgctcatt
cagcgatcgc

gtggtcataa
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tactccaatc
aatcccgatc
aacgatcctc
gaatccagct
gcagcgtacc
agtcctagct
tattcaacat
tgctcaccca
gggttacatc
acgctttcca
tgacgccggg
gtattcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacagttg
ccttccggcet
tatcattgca
ggggagtcag
gattaagcat
gctgegegtc
tgcccacttc
actctggctc
tgctcgtcgg
ggctcccgac

cagcagcttc

ccgaatatcc
tatccgagat
tcagtgcgag
tgggacccag
gatctgttta
tttgcaaaca
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaaccttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaaccga
ttatactccc
catacgtgtc
tatcgaatct
gcatcgaatc
atcttggacc

agctacctct

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660



caattcaaaa
tgcgttacac
ctaactgctg
cccatatatg
caacgacccc
gactttccat
tcaagtgtat
ctggcattat
attagtcatc
gecggtttgac
ttggcaccaa

aatgggcggt

tcagatcaga

<210> 48
<211> 13433
<212> DNA

aacccctcaa
acacaaaaaa
atcgagtgta
gagttccgcg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca
tcacggggat
aatcaacggg
aggcgtgtac

tctttgtcga

gacccgttta
ccaacacaca
gccagatcta
ttacataact
cgtcaataat
gggtggagta
gtacgccccc
tgaccttatg
tgctgatgcg
ttccaagtct
actttccaaa
ggtgggaggt

tcctaccatc

<213> Artificial Sequence

<220>

gaggccccaa
tccatcttcg
gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttcct
gttttggcag
ccaccccatt
atgtcgtaac
ctatataagc

cactcgacac

ggggttatgc
atggatagcg
acggggtcat
ggcccgectg
cccatagtaa
actgcccact
aatgacggta
acttggcagt
tacatcaatg
gacgtcaatg
aactccgccc
agagctggtt

acccgccagc

<223> Description of Artificial Sequence: Synthetic

polyn

<400> 48
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga
ccaggtgtga
aaagagagesg

tttgggatta

ucleotide

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca
ccagctcgag
caaattcagg

cgtcaagagg

agaagtactg
tccgctagcc
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg
gagcgcgtga
gagaagcgca

cctaacctgc

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga
gcgcgatgga
ttaagaggaa

ggttgatcgg
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caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg
agacgagatg
cgaacagagt

cgtccccgag

tatcaatcgt
attttattat
tagttcatag
gctgaccgcc
cgccaatagg
tggcagtaca
aatggcccgc
acatctacgt
ggcgtggata
ggagtttgtt
cattgacgca
tagtgaaccg

ggccgc

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat
aacgagatga
ctgcaggaga

agcgacgtag

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13436

60

120

180

240

300

360

420

480

540



aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
catgcggtga
tccttacact
ggatcaaatc
atactcaccg
agaaagccgg
agcgtgataa
ccatattgaa
ccgatctgca
tgagcaccct
gcgcactgcea
agtacacatt
caaaggctct
atagcgcgat
ggaagcttaa
ttaaaatgtt
cctttaaggc
agagatctaa

cccactccaa

taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
cgtcgaggag
taacattaac
acaggatcca
cctcaagatc
agtcgcaatt
ggaaggtcac
catctacgcg
gcgagatctg
ggatcgcagc
tcaggcagat
cttcagcgcc
gctgtcaaag
caagctcgag
taacctgctg
cttcgaaaca
cgtctgcaga
gatcgatact

ggcgtcaaga

aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgg
aatcctggac
ggcctcaact
agcgtttgtt
aagggatggc
ctggtctcag
tatattatgg
ccaaacaccg
gattctcata
accaggcaaa
ctcattgata
ccacatcata
tgcaagcgca
ctgagaatca
ctcaacgatt
aatgagaata
ggcaagttca

ctcacctctc

cggcaggaga

aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gaagcggaga
ctatgaccgg
cagctatcaa
gcatccaaga
gaaagattta
acaagacgga
tgaaaggcag
gcgcacctcg
cgttgattat
aggtaaataa
tttatcgcac
catactcaaa
cagagataat
agaacctgac
attgggtcca
aggatactac
tcgccctcaa
agctgaagga

tcacaaagat
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tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatgggsc
ccctgcaaag
gctgcgagac
tatggagcgc
gggcagagega
ctctaactca
gcgccategg
gacccacctg
tcaggcgaac
tttcaagccc
catacagcag
ctttatcaaa
gggtgatttc
agacacgcaa
tcttcatcct
gatcgatcat
tacaaattac
ccagagccgg
caatgagatg
ctatcaaaac
cgcctataaa
gttggagaaa

tcgcgccgag

tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
agtctgctaa
catatcacca
ctggccagct
acctgtagag
ggtaagcaga
accaaaatta
gaagaactta
caggtcctgt
aatacaccat
gagctcaata
aagagtaccg
atcgtcggct
ctgtcagatc
agtaccactt
aaggcagaga
ctttgggatg
agaaaacaag
caggaacaga

ttgaaagaga

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



tcgaaaccca
ttaataagat
ttgataccat
ctattcggga
acacttttct
accgcccaat
ctcctggtcc
cgtttctgct
acgaagcttc
tccggcccat
gaatccaaca
tgcagggctg
aggataagaa
agccatttat
ttcgcgcaat
cctttccgcet
ttgtactcga
tcgggaagga
atcctattgt
gctataagat
aatcccagat
gaatccagct
aagagattaa
tcaacatagt
ttaaactgcc
atcaaaagag

ttactttgcc

aaagactctt
agacagacct
caagaacgac
gtattataag
ggatacctat
tacaggaagc
ggacgggttt
caagctcttt
tataatactt
tagtctcatg
acatattaag
gtttaacatc
tcatatgatc
gctcaagact
ttacgataag
caagactgga
ggtgctggct
agaggtcaag
gtctgctcag
taacgtccag
aatgggtgag
gacacgagac
ggaagatact
gaagatggca
tatgaccttc
agcaagaata

tgattttaag

cagaaaatta
ctggcacgac
aagggcgaca
catttgtatg
actctgccac
gagattgtgg
acagctgagt
cagtctatag
attcccaaac
aatatcgacg
aaattgatac
cggaagagta
atctctatag
ctgaacaaac
ccgactgcta
acccgccaag
agggctattc
ctttccttgt
aaccttctta
aaatctcagg
cttccgtttg
gttaaagatt
aataagtgga
atacttccta
tttacggagc
gcgaagtcca

ttgtattata

acgagtctcg
tgattaagaa
tcactactga
ctaacaagct
ggcttaatca
ccataattaa

tttatcaacg

aaaaggaagg
caggacgcga
ctaaaatatt
atcacgacca
ttaacgtcat
acgcggaaaa
tcggcatcga
acattatcct
gctgtcccct
gtcaagagaa
tcgccgatga
aacttatttc
cctttctgta
tcatagccag
tgtttaagga
agaatatccc
aagtgatata
tcgagaaaac
tcttgagcca

aagccacagt
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tagttggttc
gaagcgcgaa
cccgaccgag
tgagaacctg
agaggaagtc
ctccctgecg
gtatatggaa
catcttgccc
taccacaaag
gaacaagatt
ggtggggttt
tcaacacatt
ggcattcgat
cggaacatat
taacggccaa
ctccccgett
agagattaaa
tatgattgtg
taactttagc
cacaaataat
caaaaggata
aaattacaag
ctgttcatgg
tcgctttaac
aacccttaaa
gaagaataag

aactaagaca

ttcgagcgga
aagaaccaga
atccagacca
gaagagatgg
gagtccctca
acaaagaaat
gagcttgtac
aattccttct
aaggaaaact
ctcgccaaca
atacctggca
aatagagcta
aagattcagc
tttaagatta
aagctcgagg
ttgtttaata
gggatacagc
tacctggaga
aaggtcagcg
cgacagaccg
aagtatctcg
cctctcctga
gttggcagaa
gccatcccaa
tttatatgga
gcecggtggga

gcctggtatt

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



ggtatcagaa
acatctataa
gcctcttcaa
acccctttct
agccaaagac
tcggcaaaga
agtgggacct
ataggcagcc
taagcagaat
agaagtgggc
agcatatgaa
tgcgatacca
gttggcgeses
tgcagccgct
tcgatcccgc
aggatacgtg
agcctaagtg
agtattacgc
tggagactat
ctctcattgg
gtctcctcect
ctctggatta
cgctatgtgg
tcattttctc
ttgtcaggca

gcattgccac

cggcggaact

tagagacatc
ttaccttata
caagtggtgt
tacaccctac
tataaagaca
ttttatgtca
tattaagctc
cactacatgg
atataacgag
aaaagatatg
gaagtgtagt
ccttacccca
ctgtggcgag
ttggaaatca
aattcccttg
tacccggatg
ccccacaatg
agcaattaag
tattctgagc
tggtaacgac
gcactgactg
caaaatttgt
atacgctgct
ctccttgtat
acgtggegtg
cacctgtcag

catcgccgcc

gaccagtgga
ttcgataagc
tgggagaatt
actaaaatca
ctggaagaga
aagacgccca
aaaagcttct
gaaaagattt
ctgaagcaga
aacaggcatt
tcaagcttgg
gtgaggatgg
attggcaccc
gtctggcgct
ctcggaatct
ttcatcgcgg
atcgattgga
aatgacgaat
aagctgtctc
tacaaagacg
actgatacaa
gaaagattga
ttaatgcctt
aaatcctggt
gtgtgcactg
ctcctttccg

tgccttgecc

atcggaccga
cagaaaagaa
ggctggccat
acagtaggtg
atcttgggat
aggccatggc
gtactgccaa
tcgccactta
tctacaagaa
ttagcaaaga
ccattcgtga
caattatcaa
tgctccattg
ttctgaggga
atcctaacga
ccttgtttac
tcaagaaaat
ttatttcctt
aggagcaaaa
atgacgacaa
tcgatttctg
ctggtattct
tgtatcatgc
tgctgtctct
tgtttgctga
ggactttcgc

gctgctggac
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accatcagag
taaacagtgg
atgccggaaa
gatcaaggac
cacaatacaa
cactaaggat
ggagaccacg
ttcatcagat
gaaaacgaat
ggatatctac
gatgcagatt
gaaatctggc
ctggtgggat
cctcgagctt
atacaagagc
gatagctaag
gtggcatatt
cgttgggacc
gacaaagcat
gtaaagcgct
gatccgcagg
taactatgtt
tattgcttcc
ttatgaggag
cgcaaccccc

tttccccctc

aggggctcgg

ataatgcccc
ggcaaagaca
ctcaagctcg
ttgaatgtca
gatataggcg
aagattgata
atcagagtta
aaggggttga
aatcccatca
gccgecgaaga
aagacgacca
aataatagat
tgcaagctgg
gagattccct
tgttgttaca
acgtggaatc
tataccatgg
tggatgaagc
agaatcttct
tctagaagtt
cctaatcaac
gctcctttta
cgtatggctt
ttgtggcccg
actggttggg
cctattgcca

ctgttgggca

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



ctgacaattc
ttgccacctg
cggaccttcc
ttgccgatcc
gggagegecg
agcaatatca
gctcgtccat
cgecgcttctc
gcagcagcac
tccaggagat
tgatctgagc
tgcagaggac
tgaaaatcta
cttttcttta
ttttaaaaca
gcatatattg
attcctatat
ctttaattcc
ctggagtaga
tgtgtttctt

caagatttaa

gggaaagcaa
tgggtgtgta
attgtctcct
aagttcacct
tagttgtact

agctcgatgc

cgtggtgttg
gattctgcgc
ttcccgcgaa
cctcagaaga

ataccgtaaa

cgggtagcca
gccgagagtg
gttggggtct
ggggecegtceg
gtttcagcac
acagcagggt
taactgggct
gatggacaac
ttagatttcg
tctatctgga
gctcagtcaa
cagctggaca
agatgggggc
ttttgaaagt
ttaacgtttt
attatggcca
aatctcaggc
gttatctgga
ttcatctcaa
tgatgccgtt
ccagcttgtg

ggttcaccag

tcggggaagc

gggacgtcct
caaacgaccc
actcgtcaag
gcacgaggaa
acgctatgtc

atcccggcegg

ttgctcaggg
ccgatggggsg
tgttgeccttt
gtgagctgtt
gagacccagt
tttgactttg
gtagaaagaa
ggcaggacaa

agtggggaac

catataaaat
aaagtatgtc
cagctctgtg
cagcctacag
gtgactagtg
tttgagggaa
ggccaggetg
cagctgcacg
cttctgcttg
ccccaggatg

ggtgtcgccc

tgacgtcctt
tctgctacgt
aacacccgtg
aaggcgatag
gcggtcagcc
ctgatagcgg
cggtcacgaa
cggactgggt
tgttctgctg
agtctcgagg
tgaagatact
ggcaatgttt
agaaaagaga
ctttcatctt
gtatggtcat
tttggtggcc
gctgctaatg
caggggtgag
tgtgtgtgtg
catacagggt
ctgcaagaag
gttaacatag
gagctctcag
ctgccgtcect
tcggccatga
ttgccgtect

tcgaacttca
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tccatggctg
cccttcggcec
cgttttattc
aaggcgatgc
cattcgccgc
tcggeccgett
ctccagcagg
gctcaggtag
gtagtggtcg
caacttagac

gggettggss

tagggcctaa
ggtggaaatg
tcccctattt
taaaaagatg
aaacatacat
cttcattaca
gaacaattga
tgtgtgtgtg
tcatggtggc
aacaactacc
gcttgattct
ctcactatgg
cgatgttgtg
tatagacgtt

ccttgaagtc

cctcggegeg

ctcgecctgtg
ctcaatccag
tgtcttttta
gctgcgaatc
caagctcttc
tacttgtaca
accatgtgat
tggttgtcgg
gccaggtgag
aactgagtat
gtgaagaaac
ggaatgcctc
aggaaaatga
ttgttattcg
caggcagaag
tgctaaggct
aacttatatc
aacatttggg
tgtgagagcg
aagaagataa
tgcatttaat
gggtggaagc
gttcatcttt
gcggatcttg
gtggctgttg
gatgcccttc

ggtcttgtag

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020



ttgccgtcgt
ttgaagaagt
gtcagggtgg
ttcagggtca
tggccgttta
tcgceccttge
gcctagcegga
cgcctaccgc
tgattttggt
cgtgagtcaa
atagcgatga
tgggcataat
atatgataca
cgtcaatgga
gggcggegst
ctgctgccgg
tccctttggg
gctcacagac
aaaaaaatgc
ctgcaataaa
ggtgtgggag
atcggtatcg
ccctecgggcec
tgcgegtctt
cccacttcca

caggcgatct

ggggtcagaa

ccttgaagaa
cgtgctgcett
tcacgagggt
gcttgeccgta
cgtcgccgtc
tcaccatggt
tctgacggtt
ccatttgcegt
gccaaaacaa
accgctatcc
ctaatacgta
gccaggeeges
cttgatgtac
aagtccctat
cgttgggcgsg
ctctgecggcec
ccgcctcccc
atgataagat
tttatttgtg
caagttaaca
gttttttaaa
tagcataacc
ggattgctat
atactcccac
tacgtgtcct
ctcgatttcg

gtagttcatc

gatggtgcgc
catgtggtcg
gggccagggc

ggtggcatcg

cagctcgacc
ggcgaattcg
cactaaacca
caatggggcg
actcccattg
acgcccattg
gatgtactgc
ccatttaccg
tgccaagtgg
tggcgttact
tcagccaggc
tcttccgegt
gcctgtctag
acattgatga
aaatttgtga
acaacaattg
gcaagtaaaa
ccttggggcc
ctaccggcat
atatgccaga
ccttaccaga
atcaagacat

aaactttctt

tcctggacgt
gggtagceggc
acgggcagct
ccctcgecect
aggatgggca
aagcttgagc
gctctgctta
gagttgttac
acgtcaatgg
atgtactgcc
caagtaggaa
tcattgacgt
gcagtttacc
atgggaacat
gggccattta
cttcgccttc
cttgactgac
gtttggacaa
tgctattgct
cattcatttt
cctctacaaa
tctaaacggg
tggcgcagaa
ttcagcaacg
aatttatcct
tcctttaatg

ccctccctaa
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agccttcggg
tgaagcactg
tgccggtggt
cgccggacac
ccaccccggt
acgagatctg
tatagacctc
gacattttgg
ggtggagact
aaaaccgcat
agtcccataa
caataggggsg
gtaaatactc
acgtcattat
ccgtaagtta
gccctcagac
tgagatacag
accacaacta
ttatttgtaa
atgtttcagg
tgtggtattg
tcttgagggs
aaaaatgcct
gatacggctt
taaggtcgtc
gtcttttctg

tctcattggt

catggcggac
cacgccgtag
gcagatgaac
gctgaacttg
gaacagctcc
agtccggtag
ccaccgtaca
aaagtcccgt
tggaaatccc
caccatggta
ggtcatgtac
cgtacttggc
cacccattga
tgacgtcaat
tgtaacgggc
gagtcggatc
cgtaccttca
gaatgcagtg
ccattataag
ttcaggggga
gcccatctct
ttttttgtgc
gatgcgacgc
ccccaacttg
agctatcctg
gacaccacta

taccttgggc

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640



tatcgaaact
aactccgccc
actaattttt
gtagtgagga
aacaagatgg
actgggcaca
ggcgeecggt
aggcagcegceg
ttgtcactga
tgtcatctca
tgcatacgct
gagcacgtac
aggggctcegc
atctcgtcgt
tttctggatt
tggctacccg
tttacggtat
tcttctagta
ccgtgecttc
aaattgcatc
acagcaaggg
tggttaatta
cgctcagaat
tacgagtttc
ggcegegttg
acgctcaagt

tggaagctcc

taattaagcg
atcccgcccc
tttatttatg
ggecttttttg
attgcacgca
acagacaatc
tctttttgtc
gctatcgtgg
agcgggaagsg
ccttgctcect
tgatccggct
tcggatggaa
gccagccgaa
gacccacggc
catcgactgt
tgatattgct
cgccgctccc
tgtaagccct
cttgaccctg
gcattgtctg
ggaggattgg
accagtcaag
tgcgtcagtc
atttaaatca
ctggecgtttt
cagaggtggc

ctcgtgecgct

atctgcatct
taactccgcc
cagaggccga
gaggcctagg
ggttctcccg
ggctgctctg
aagaccgacc
ctggccacga
gactggctgc
gccgagaaag
acctgcccat
gccggtcettg
ctgttcgcca
gatgcctgct
ggceggetgg
gaagagcttg
gattcgcagc
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata
tcagctactt
aagttcgatc
tgtgagcaaa
tccataggct
gaaacccgac

ctcctgttcc

caattagtca
cagttccgcc
ggccgectceg
cttttgcaaa
ccgecttgggt
atgccgeccgt
tgtccggtgc
cgggegttcc
tattgggcga
tatccatcat
tcgaccacca
tcgatcagga
ggctcaaggc
tgccgaatat
gtgtggcgga
gcggegaatg
gcatcgcctt
gttgccagcc
ctcccactgt
attctattct
gcaggcatgc
ggcgagatcg
tggtccttgc
aggccagcaa
ccgcccccct
aggactataa

gaccctgccg
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gcaaccatag
cattctccgc
gcctctgagc
ggaggtagcc
ggagaggcta
gttccggcectg
cctgaatgaa
ttgcgcagct
agtgccgggg
ggctgatgca
agcgaaacat
tgatctggac
gcggatgccc
catggtggaa
ccgctatcag
ggctgaccgc
ctatcgecctt
atctgttgtt

cctttcctaa

gggeeeteses
tggggatgcg
acttgtctgg
tattgcaccc
aaggccagga
gacgagcatc
agataccagg

cttaccggat

tcccgeccect
cccatcgctg
tattccagaa
aacatgattg
ttcggctatg
tcagcgcagg
ctccaggacg
gtgctcgacg
caggatctcc
atgcggeggc
cgcatcgagc
gaagagcatc
gacggegags
aatggccgct
gacatagcgt
ttcctcgtgc
cttgacgagt
tgcccctcecc
taaaatgagg
gtggggcagg
gtgggctcta
gtttcgacta
gttctccgat
accgtaaaaa
acaaaaatcg
cgtttccccc

acctgtccgc

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260



ctttctccct
ggtgtaggtc
ctgcgcctta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcatttaaa
gatccatctt
ccttggctat
atcgggatca
aggaatatcg
cgacgatcca
gtccaatcgt
ctagatattg
atcaagagac
ttattccctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgcat
atcttacgga

acactgcggc

tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
tttccgaact
gcaggctacc
tgcttggcag
cccgagagaa
aaatcggggc
tatcgttgct
cagatattgt
atagtctgat
aggatcagca
ttttgcggca
tgctgaagat
gatccttgag
gctatgtggc
acactattct
tggcatgaca

caacttactt

tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
caatctaaag
cacctatctc
ctccaaggcc
tctcgaacga
cgcctatcgc
gttcaaccta
gcgectggtg
tggcagtcag
actcaagcct
cggtcaacgt
ggaggctttc
ttttgccttc
cagttgggtg
agttttcgcc
gcggtattat
cagaatgact
gtaagagaat

ctgacaacga

tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
ctcgtcggaa
actatcgcaa
caggtattac
catcctcaat
taccgagaac
ccagtcggaa
ggtcacggca
ataatcgagt
gcatgagtat
ctgtttttgc
cgcgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtgc

ttggaggacc
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cgctgtaggt
ccccecgttc
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
aatcttcaaa
gtctcttggc
tccaatcccg
cccgatctat
gatcctctca
tccagcttgg
gcgtaccgat
cctagcectttt
tcaacatttc
tcacccagaa
ttacatcgaa
ctttccaatg
cgccgggeaa
ttcaccagtc
tgccataacc

gaaggagcta

atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
cctttcgtcc
cggeccttgeg
aatatccgag
ccgagatccg
gtgcgagtct
gacccaggaa
ctgtttaaac
gcaaacatct
cgtgtcgccc
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata

accgcttttt

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

117060

11760

11820

11880



tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
taggtgcatt
tatgccagat
cttaccagaa
tcgtttcgag
tcagctatcg
agctccacag
ttcaaaaaac
gttacacaca
actgctgatc
atatatggag
cgacccccgce
tttccattga
agtgtatcat
gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat

gggcggtagg

gatcagatct

gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctcccgtatc
acagatcgct
ggcgcagaaa
tcagcaacgg
atttatcctt
cttacgcgaa
tcagcttacc
gtatcttctt
ccctcaagac
caaaaaacca
gagtgtagcc
ttccgcgtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgc
cggggatttc
caacgggact
cgtgtacggt

ttgtcgatcc

gtaactcgcc
gacaccacga
cttactctag
ccacttctgc
gagcgtgggt
gtagttatct
gagataggtg
aaaatgcctg
atacggcttc
aagatcgttt
cagccgtggc
tttttggcag
ccctctagtg
ccgtttagag
acacacatcc
agatctagta
cataacttac
caataatgac
tggagtattt
cgccccctat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg

gggaggtcta

taccatccac

ttgatcgttg
tgcctgtagc
cttcccggcea
gctcggecect
ctcgcggtat
acacgacggg
cctcactgat
atgcgacgct
cccaacttgc
aaactcgact
gctcatttgc
cgatcgcggc
gtcataacag
gccccaaggsg
atcttcgatg
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga

tcgacacacc
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ggaaccggag

aatggcaaca
acagttgata
tccggetggce
cattgcagca
gagtcaggca
taagcattgg
gcgegtctta
ccacttccat
ctggctctat
tcgtcgggca
tcccgacatc
cagcttcagc
gttatgctat
gatagcgatt
gggtcattag
ccgecctggcet
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgccccat

gctggtttag

cgccageggc

ctgaatgaag
accttgcgta

gactggatgg

tggtttattg
ctggggccag
actatggatg
taaccgattc
tactcccaca
acgtgtcctc
cgaatctccg
tcgaatctcg
ttggaccatt
tacctctcaa
caatcgttgc
ttattatcta
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca

cgc

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13433



<210> 49
<211> 9241
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 49
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga
ccaggtgtga
aaagagaggg
tttgggatta
aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
agaaactgca
tctaactcac
cgccatcggce

acccacctga

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca
ccagctcgag
caaattcagg
cgtcaagagg
taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
tcaactaatg
atatcaccat
tggccagctg

cctgtagaga

agaagtactg
tccgctagcc
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg
gagcgcgtga
gagaagcgca
cctaacctgc
aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgt
agcaaaatca
ccttacactt
gatcaaatca

tactcaccgc

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga
gcgcgatgga
ttaagaggaa
ggttgatcgg
aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gagacagccg
ccagctaaca
aacattaacg
caggatccaa

ctcaagatca
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caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg
agacgagatg
cgaacagagt
cgtccccgag
tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatggggc
ccctgcaaag
gctgcgagac
tatggagcgc
tcagaccatc
tcatagtata
gcctcaactc
gecgtttgttg

agggatggcg

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat
aacgagatga
ctgcaggaga
agcgacgtag
tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
aagactagga
catgaccggc
agctatcaag
catccaagag

aaagatttat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



caggcgaacg
ttcaagccca
atacagcagg
tttatcaaac
ggtgatttca
gacacgcaag
cttcatccta
atcgatcata
acaaattacc
cagagccgga
aatgagatga
tatcaaaacc
gcctataaaa
ttggagaaac
cgcgeccgagt
agttggttct
aagcgcgaaa
ccgaccgaga
gagaacctgg
gaggaagtcg
tccctgecga
tatatggaag
atcttgccca
accacaaaga
aacaagattc

gtgegettta

caacacatta

gtaagcagaa
ccaaaattaa
aagaacttac
aggtcctgtc
atacaccatt
agctcaatag
agagtaccga
tcgtcggctc
tgtcagatca
gtaccacttg
aggcagagat
tttgggatgc
gaaaacaaga
aggaacagac
tgaaagagat
tcgagcggat
agaaccagat
tccagaccac
aagagatgga
agtccctcaa
caaagaaatc
agcttgtacc
attccttcta
aggaaaactt
tcgccaacag
tacctggcat

atagagctaa

gaaagccgga
gcgtgataag
catattgaac
cgatctgcag
gagcaccctg
cgcactgcat
gtacacattc
aaaggctctg
tagcgcgatc
gaagcttaat
taaaatgttc
ctttaaggcc
gagatctaag
ccactccaag
cgaaacccaa
taataagata
tgataccatc
tattcgggag
cacttttctg
ccgcccaatt
tcctggtccg
gtttctgctc
cgaagcttct
ccggcccatt
aatccaacaa

gcagggctgg

ggataagaat

gtcgcaattc
gaaggtcact
atctacgcgc
cgagatctgg
gatcgcagca
caggcagatc
ttcagcgccc
ctgtcaaagt
aagctcgagc
aacctgctgc
ttcgaaacaa
gtctgcagag
atcgatactc
gcgtcaagac
aagactcttc
gacagacctc
aagaacgaca
tattataagc
gatacctata
acaggaagcg
gacgggttta
aagctctttc
ataatactta
agtctcatga
catattaaga
tttaacatcc

catatgatca
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tggtctcaga
atattatggt
caaacaccgg
attctcatac
ccaggcaaaa
tcattgatat
cacatcatac
gcaagcgcac
tgagaatcaa
tcaacgatta
atgagaataa
gcaagttcat
tcacctctca
ggcaggagat
agaaaattaa
tggcacgact
agggcgacat
atttgtatgc
ctctgccacg
agattgtggc
cagctgagtt
agtctataga
ttcccaaacc
atatcgacgc
aattgataca
ggaagagtat

tctctataga

caagacggat
gaaaggcagc
cgcacctcgc
gttgattatg
ggtaaataaa
ttatcgcact
atactcaaag
agagataatt
gaacctgacc
ttgggtccac
ggatactacc
cgccctcaac
gctgaaggag
cacaaagatt
cgagtctcgt
gattaagaag
cactactgac
taacaagctt
gcttaatcaa
cataattaac

ttatcaacgg

aaaggaaggc
aggacgcgat
taaaatattg
tcacgaccag

taacgtcatt

cgcggaaaag

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



gcattcgata
ggaacatatt
aacggccaaa
tccccgettt
gagattaaag
atgattgtgt
aactttagca
acaaataatc
aaaaggataa
aattacaagc
tgttcatggg
cgctttaacg
acccttaaat
aagaataagg
actaagacag
ccatcagaga
aaacagtggg
tgccggaaac
atcaaggact
acaatacaag
actaaggata
gagaccacga
tcatcagata
aaaacgaata
gatatctacg
atgcagatta

aaatctggca

agattcagca
ttaagattat
agctcgaggc
tgtttaatat
ggatacagct
acctggagaa
aggtcagcgg
gacagaccga
agtatctcgg
ctctcctgaa
ttggcagaat
ccatcccaat
ttatatggaa
ccggtgggat
cctggtattg
taatgcccca
gcaaagacag
tcaagctcga
tgaatgtcaa
atataggcgt
agattgataa
tcagagttaa
aggggttgat
atcccatcaa
ccgcgaagaa
agacgaccat

ataatagatg

gccatttatg
tcgcgcaatt
ctttccgctc
tgtactcgag
cgggaaggaa
tcctattgtg
ctataagatt
atcccagata
aatccagctg
agagattaag
caacatagtg
taaactgcct
tcaaaagaga
tactttgcct
gtatcagaat
catctataat
cctcttcaac
cccctttctt
gccaaagact
cggcaaagat
gtgggacctt
taggcagccc
aagcagaata
gaagtgggca
gcatatgaag

gcgataccac

ttggcgggsc

ctcaagactc
tacgataagc
aagactggaa
gtgctggcta
gaggtcaagc
tctgctcaga
aacgtccaga
atgggtgagc
acacgagacg
gaagatacta
aagatggcaa
atgaccttct
gcaagaatag
gattttaagt
agagacatcg
taccttatat
aagtggtgtt
acaccctaca
ataaagacac
tttatgtcaa
attaagctca
actacatggg
tataacgagc
aaagatatga
aagtgtagtt
cttaccccag

tgtggcgaga
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tgaacaaact
cgactgctaa
cccgccaagg
gggctattcg
tttccttgtt
accttcttaa
aatctcaggc
ttccgtttgt
ttaaagattt
ataagtggaa
tacttcctaa
ttacggagct
cgaagtccat
tgtattataa
accagtggaa
tcgataagcc
gggagaattg
ctaaaatcaa
tggaagagaa
agacgcccaa
aaagcttctg
aaaagatttt
tgaagcagat
acaggcattt
caagcttggc
tgaggatggc

ttggcaccct

cggcatcgac
cattatcctt
ctgtcccctc
tcaagagaaa
cgccgatgat
acttatttct
ctttctgtac
catagccagc
gtttaaggaa
gaatatcccc
agtgatatat
cgagaaaaca
cttgagccag
agccacagta
tcggaccgaa
agaaaagaat
gctggccata
cagtaggtgg
tcttgggatc
ggccatggcc
tactgccaag
cgccacttat
ctacaagaag
tagcaaagag
cattcgtgag
aattatcaag

gctccattgc

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560



tggtgggatt
ctcgagcttg
tacaagagct
atagctaaga
tggcatattt
gttgggacct
acaaagcata
ctcgtcgaca
atcgctgaat
cgtcagagct
tggcgttcgt
gagcttattg
atcgcagcaa
gacaacggcg
gagtggatca
agcagcgccc
agctacctga
atcgtgaagg
gccaacagcg
ggtggaggat
gaacacccca
gcttctgcta
tgtgcaatat
gcatgtctgg
aatacaagtc
tctccectac

tccccatgca

gcaagctggt
agattccctt
gttgttacaa
cgtggaatca
ataccatgga
ggatgaagct
gaatcttctc
atggcggaac
ggatcagctc
ctgcgcagaa
acttaaatat
ttaaggcaat
actccggcat
gcaccggcega
gcagcaacag
agaacagaaa
acatggagct
ccatgcaggg
gcatctacga
caccccaccc
ccctccagac
ccaaatttat
acgtcaaacg
ctttcgaatt
gactttcgcg
aggaacagca

gcatcagcgc

gcagccgctt
cgatcccgca
ggatacgtgt
gcctaagtgc
gtattacgca
ggagactatt
tctcattggt
tggcgacgtg
taactcgcgt
tcgcaaatac
ggaactaacc
gcaaggtctc
ctacgccatg
cgtgaccgtg
cagaagccag
gtacaccatc
gaccatcccc
cctgctgaag
ctacaaagac
gacacttcac
acattacaca

ctcaaaaaac

agggccacga
cagtgcgtgg
aagagcatca
tcagcgttcc

atgggcccca

tggaaatcag
attcccttgc
acccggatgt
cccacaatga
gcaattaaga
attctgagca
ggtaacgctt
actgtcgccc
tcacaggctt
accatcaaag
attccaattt
ctaaaagatg
gccagcaact
gcccccagcea
gcctacaagg
aaggtggagg
atcttcgcca
gacggcaacc
gatgacgaca
aatcaagggg
gaaatccaat
tacaacaagg
cgggaggacsg
agcatcagcc
gccttcgegc
tgcccagtac

agaatacatc
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tctggcgett
tcggaatcta
tcatcgcggc
tcgattggat
atgacgaatt
agctgtctca
ctaactttac
caagcaactt
acaaagtaac
tcgaggtgcc
tcgccacgaa
gaaacccgat
tcacccagtt
acttcgccaa
tgacctgcag
tgcccaaggg
ccaacagcga
ccatccccag
agtaaagcaa
tacaatacac
caaacagaag
aatcaccatc
atcacgcctc
cacgcagcca
cattcttaca
ccaactcaag

CCCaacCaaaa

tctgagggac
tcctaacgaa
cttgtttacg
Ccaagaaaatg
tatttccttc

ggagcaaaag

tcagttcgtt
cgctaacggg
ctgtagcgtt
taaaggcgcc
ttccgactgc
tccctcagca
cgtgctggtg
cggcatcgcc
cgtgagacag
cgcctggaga
ctgcgagctg
cgccatcgcc
cctacaaacg
aagggtggag
caccatcagg
agggattccc
ccgaatatcg
atcagagtcg
caaaccacac
aaaatttatg

tcacatccga

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180



gcaccaacag
caggccatgg
tcgaaacact
tctcacgaat
caatacgatt
ctcaggacat
accaaatggg
gcaagcagga
gcatcagcgt
cgaacggtac
tccagcgcaa
aaaacctcac
aacttacaac
catgcttcta
cgcaggccta
tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctcccta
gctcggetgt
tggctgctcg
tcggccctca
tattgcaatg
gatgtcccca
attggccttc

gtccatgccg

ggctcggagt
actctcacca
cgagcataca
ttcaaaacac
acttaccttt
tcaagcatgc
ttcagcacca
tcaccgcttg
accagcccac
acacggaaaa
actattacga
aaaaacacga
caggcaaacg
gaagttgtct
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggc
tgggcactga
cctgtgttgc
atccagcgga
aaaataaatt
taatttttgg
tgataggcag

agagtgatcc

gttgtttctt
acaagacaaa

ttgtgcctat

ggacaaggac

cgggatcacg

acgatcacgg
gcgaacccac
cccattccaa
atctctcact
atcaactggt
aaaacatccg
caaacggatg
gtgcaggatc
cctcctgcac
ggattacaaa
atgtggatac
tttctcctcc
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg
cacctggatt
ccttecttcec
tcctttatta

cagagggaaa

cctgcacctg

cggcggeggt

gtccaactgg
aactactctt
ttcttgggtg
gagcaccacc
atcacggatc
catgctccac
tcctacctca
cataccaaat
actatcaaaa
ttacaaatac
acgggaagasg
cacgaacacg
accgcaccgt
tgactgactg
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgectgec
gtgttgtcgg
ctgcgecggga
cgctgagaga
gccagaagtc
aagatctcag
aggagtgcgg

cacgaactcc
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acaaaccctc
ctcgaagcag
gacgatcacg
agggctcgtc
ccgcagctac
aagtctcaac
aacctcttcc
caaaaacaat
accaaaccgt
gaaagacgat
caacagcctt
gcatccgeccg
acatcaaaca
atacaatcga
gattgactgg
tgcctttgta
cctggttgcect
gcactgtgtt
tttccgggac
ttgcccgetg
ggaagctgac
cgtccttctg
cacaaaaaat
agatgctcaa
tggtatttgt
ccgctttact

agcaggacca

catggaccat
catcagcgct
ccacccatgc
gttccacgtc
atcacttcca
cacagaaact
cacaaaactg
tactggtaca
tcagcaacag
cacgctttcg
cccgegeesgs
acaacccaca
cctcagatct
tttctggatc
tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgctttc
ctggacaggg
gtcctttcca
ctacgtccct
tccaacacac
ggggcttcat
gagccaggec
tgtacagctc

tgtgatcgcg

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800



cttctcgttg
cagcacggsg
gccgtcctceg
ggccatgata
gccgtcctcec
gaacttcacc
ctggacgtag
gtagcggctg
gggcagcttg
ctcgccctcg
gatgggcacc
cggttcacta
tgcgtcaatg
aacaaactcc
tatccacgcc
acgtagatgt
gcgggcecatt
tgtactgcca
cctattggcg
ggcggtcagc
cggcctcttc
tccccgectg
aagatacatt
ttgtgaaatt
t

<210> 50

<211> 7309
<212> DNA

gggtctttgc
ccgtcgccga
atgttgtggc
tagacgttgt
ttgaagtcga
tcggegeggsg
ccttcgggca
aagcactgca
ccggtggtgce
ccggacacgc
accccggtga
aaccagctct
gggcggagtt
cattgacgtc
cattgatgta
actgccaagt
taccgtcatt
agtgggcagt
ttactatggg
caggeggscc
cgecgtcttcg
tctagcttga
gatgagtttg

tgtgatgcta

tcagggcgga

tgggggtgtt

ggatcttgaa
ggctgttgta
tgcccttcag
tcttgtagtt
tggcggactt
cgccgtaggt
agatgaactt
tgaacttgtg
acagctcctc
gcttatatag
gttacgacat
aatggggtgg
ctgccaaaac
aggaaagtcc
gacgtcaata
ttaccgtaaa
aacatacgtc
atttaccgta
ccttcgeccect
ctgactgaga
gacaaaccac

ttgctttatt

ctgggtgctc
ctgctggtag
gttcaccttg
gttgtactcc
ctcgatgcegg
gcecgtegtcc
gaagaagtcg
cagggtggtc

cagggtcagc

gccgtttacg
gcccttgcetc
acctcccacc
tttggaaagt
agacttggaa
cgcatcacca
cataaggtca
gggggcgtac
tactccaccc
attattgacg
agttatgtaa
cagacgagtc
tacagcgtac
aactagaatg

tgtaaccatt

149

aggtagtggt
tggtcggega
atgccgttct
agcttgtgcc
ttcaccaggg
ttgaagaaga
tgctgcttca
acgagggtgg
ttgccgtagg
tcgccgtcca
accatggtgg
gtacacgcct
cccgttgatt
atccccgtga
tggtaatagc
tgtactgggc
ttggcatatg
attgacgtca
tcaatgggcg
cgggecctgcet
ggatctccct
cttcagctca
cagtgaaaaa

ataagctgca

tgtcgggcag
gctgcacgct
tctgettgtc
ccaggatgtt
tgtcgccctc
tggtgcgctc
tgtggtcgeg
gccagggceac
tggcatcgcc
gctcgaccag
cgggatctga
accgcccatt
ttggtgccaa
gtcaaaccgc
gatgactaat
ataatgccag
atacacttga

atggaaagtc

ggggtecgttg
gccggectctg

ttgggccgcc

cagacatgat
aatgctttat

ataaacaagt

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9241



<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 50
taatacgact

cggggaattc
ctactgagca
gatccaacta
tcgagaagaa
aactcatgga
ccaggtgtga
aaagagagesg
tttgggatta
aaaacgggac
tggctcggca
ctcggegtgc
agatgctgcg
tgacggttga
atatcctgaa
tctccgaggg
ctcgcccagc
atcaaccctt
agaaactgca
ggaacttaca
catcggctgg
cacttccgtc
gccaatggaa

aaaataaaga

cactataggg
caagacacaa
gtcctggatg
ttcagaactc
cctcgaggag
acttaagaca
ccagctcgag
caaattcagg
cgtcaagagg
taaactggag
agctaatgtg
cacccctagg
agccgctcgg
ccttagcgcc
ggagaagaac
tgagattaag
tctcaaggaa
gcagaaccac
tcaactaatg
tttcgattat
ctgaatggat
ctcgcgacac
atcaaaagaa

atgttactcg

agaagtactg
tccgctagcec
gaaaacgact
cgcgaagata
tgcatcaccc
aaagccaggg
gagcgcgtga
gagaagcgca
cctaacctgc
aatacacttc
caaatccaag
catattatcg
gaaaagggaa
gagacactcc
ttccagccac
tatttcatcg
ctgctcaaag
gcaaagatgt
agcaaaatca
taccttaaac
tcagaaacag
atacagactg
agctggagtg

agataaggag

ccaccatggg
caccacctaa
tcgatgaact
tccagacaaa
gtatcacaaa
agcttcgaga
gcgcgatgga
ttaagaggaa
ggttgatcgg
aagacatcat
agatccaacg
tgcgctttac
gggtgacttt
aggcacgccg
gaatctctta
ataaacagat
aggctcttaa
gagacagccg
ccagctaaca
gtgaatgggt
gacccctata
aaagtgaggg
gctattctca

ggacactaca

150

caagaagcaa
agagcgttct
ccgggaagag
ggggaaggaa
cactgagaaa
ggagtgtcgg
agacgagatg
cgaacagagt
cgtccccgag
tcaagaaaat
cacaccccag
taaggtggag
gaagggcaaa
ggaatggggc
ccctgcaaag
gctgcgagac
tatggagcgc
tcagaccatc
tcatagtata
taaatgcccc
tttgctgtct
gctggaaaaa
tctcagataa

taatgatcca

aatcgcaaga
agctcccctg
ggatttaggc
gtcgagaatt
tgtctcaaag
agtctgagat
aacgagatga
ctgcaggaga
agcgacgtag
tttccaaacc
cggtatagct
atgaaagaga
cctattcggc
cccatcttta
ttgagtttta
ttcgtgacaa
aataatagat
aagactagga
catggtcata
aaccaagaga
gcaggagacc
gatcttccat

aattgacttc

ggggtccatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



caagaagagg
atcaggcagc
gactttaaca
acagaggctc
catccaaaaa
gatcacatct
agcatctttt
aagaagacaa
gaaatcaaac
cagaacttgt
taccttaaga
gagaaggagg
gccgaaatca
tggttctttg
agggagagga
gcggagattc
aacctggaag
gagactgaaa
cttccaacta
cgggaggagt
ctcccgaact
acaaagaaag
aaaatcttgg
ggctttatcc
catattaaca
tttgacaaaa

acctacctca

atataactat
tgcttacagc
ccagccttac
ttaatgacac
ctgccgatta
tgggtcacaa
ctgaccataa
acacctggag
aggaaataaa
gggatgcagc
aacaggaaaa
agcagaccaa
atgaaataga
agaagatcaa
ctcagatcaa
agaacatcct
aaatggacaa
atatcaaccg
acaaaagtcc
tgacacccat
cattctatga
aaaattaccg
caaacagaat
cggggatgca
agttgaagaa
ttcaacaccc

acataattaa

tattaatatt
tatcaaggag
tccgatggat
cattgaccag
cactttcttc
aagtagcctc
cgctatgcegc
gctgaacaat
aaaatacttg
taaagcggtt
atctcaagtg
acccaaagtg
aactaagaag
caaaattgat
taagatcaga
gagagactac
attcctggaa
cccaatcaca
cggccccgat
ccttctcaag
ggccaccatc
accaatttcc
ccagcagcac
aggattcttc
gaagaaccat
atttatgatc

ggccatctat

tatgcaccca
gaaatcgaca
agatcatcca
atagatctga
agcagtgcgc
agtaagttta
ctggagatga
acgctgctaa
gagacaaatg
ctgagaggga
aacaatttga
agcaggagga
acaattgcca
aagccattag
aatgagaaag
tacaagcaac
aggtataacc
agtaatgaga
ggcttcacag
ctcttccaaa
accctgatcc
ctgatgaata
attaagagga
aatatccgca
atgatcatct
aaaactctcc

gataagccca

151

acattggcgc
gtaacacgat
aaatgaaaat
ttgatatata
atggaacctt
agaaaattga
atcacaggga
ataaccaaga
acaatgaaaa
agtttatagc
ccttacacct
aagaaatcat
agatcaataa
ccagactcat
gggaagttac
tttatgccaa
ttccccggcet
ttgagactgt
gtgaattcta
aaattgcaga
caaagcccga
tcgatgccaa
tcatacacca
aatcaatcaa
ccatcgatgc
agaaggtggg

cagccaacat

ccctcagtac
tatcgtgggs
aaataaggaa
taggacattc
ctccaggata
aatcattagc
gaagaacgta
gatcactgag
cacgaccacc
tattcaagcc
aaagaaactg
caagatcaga
aactaaatcc
caagaaaaag
aaccgacacc
taaaatggac
gaaccaggag
gattaagaat
tcagaccttt
ggagggcaca
caaggacact
gatcctcaac
cgatcaggtg
tgtgatccac
agagaaagct
catcgagggsg

cattctcaat

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



ggtgaaaagc
cctcttctgt
attaaaggca
atactgtaca
tatggtaagg
aatgatgaaa
cgtattaaat
tataagacac
tcttggattg
ttcaatgcca
ttaaaatttg
aatggcgctg
aagacaatct
cctgagatta
caatggcgca
aagcgtatga
cgagacctca
ctctttgaca
aaaacaaaaa
accataaaca
acggacaaag
acaaacaccc
atccagacgg
cagatcaaga
tctacaaaca
tgggagtgta

aagattgagc

tgaaggcatt
tcaacatcgt
tacagattgg
tagagaatcc
tcgccggtta
agtctgaacg
accttggcat
tgatgaaaga
gcagaatcaa
tccctatcaa
tgtggcgcca
ggggaatccg
ggtactggca
acccccgeac
aggacagcct
agctggagta
atattcggct
ttaatcatag
taaacaagtg
agacgaagcg
gcttaatctc
cgatccaaaa
ccacgaagca
ctactatgcg
acaagtgctg
agttgatcca

tgccatatga

tcctctgegg
tctggaagtc
aaaggaagag
taaaactgcc
caagattaat
ggaaattatg
taacctgcct
gattaaagat
cattgtgaag
attacctatg
caagcggccc
actccctgac
caagaacaga
ctatggtcaa
cttcaataag
ctccctgaca
ggacactata
caagatcttt
ggatctgatg
ccaaccctca
caaaatatat
gtgggcagag
catgaagcga
ctatcacctc
gagagggtgt
gccactatgg

cccagcaatc

tccggaacga
ctagccaccg
gtaaaactgt
acccggaagc
gctcagaagt
gagacactcc
aaggagacaa
gataccaacc
atgagcatcc
gcatttttta
cgaatcgcca
ttcagattgt
aacatcgatc
ctgatctatg
tggtgctggs
ccatacacaa
aaactcctgg
ttcgatcccc
aaacttcaga
gaatgggaga
aagcagctca
gacctaaatc
tgctcaactt
actcctgttc
ggcgaaaagg
cggaccatat

ccactgctgg

152

gacagggatg

ctatccgcga
ctctgtttgc
tgttggagct
ctcttgettt
cctttaccat
aagacctgta
ggtggcggga
tgcccaaggc
cggagctgga
aagcggtctt
actacaaagc
agtggaacaa
acaaaggeges
aaaactggac
aaataaactc
aggagaacat
ctcctcgtgt
gcttttgcac
aaatatttgc
ttcagctcaa
ggcatttctc
ccctgattat
ggatgggcat
gaaccctctt
ggaggttcct

gcatataccc

tcctctctct
ggaaaaggaa
ggatgatatg
aattaatgag
cctgtacact
tgcaaccaaa
tgctgaaaac
tatcccatgt
catctacaga
acagatcatc
gaggcagaag
taccgtcatc
gatcgaaagc
caaggatata
agccacctgc
aaagtggatt
tgggcgtaca
aatggaaata
cgcaaaggag
gaatgagtct
tatcaaggaa
caaggaagac
tcgcgaaatg
catccggaaa
gcattgttgg
taaaaaactg

ggagaaaacc

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680



gtgattcaga
tcatggaagc
tatactatgg
tggatggatc
cgtattttaa
accgagattg
agttgtctcc
caacctctgg
tttacgctat
gctttcattt

cccgttgtca

tggggcattg

gccacggegsg

ggcactgaca
tgtgttgcca
ccagcggacc
aataaatttc
atttttggca
ataggcagcc
agtgatcccg
gtctttgctc
gtcgccgatg
gttgtggegg
gacgttgtgg
gaagtcgatg
ggcgegggtc

ttcgggcatg

aagacacttg
agcctaagtg
aatattacag
tagagactgt
cgcatatttg
agacccagat
tcctgcactg
attacaaaat
gtggatacgc
tctcctectt
ggcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
cctggattct
ttccttcccg
ctttattagc
gagggaaaaa
tgcacctgag
gcggeggtcea
agggcggact

ggggtgttct

atcttgaagt
ctgttgtagt
cccttcagcect
ttgtagttgc

gcggacttga

cacccgaatg
cccctcgaca
cgccatcaaa
catccagagt
tggaacctgg
ggactacaaa
actgactgat
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcagctcctt

cgcctgectt

gttgtcgggsg
gcgegeggacg
ctgagagaca
cagaagtcag
gatctcagtg
gagtgcggcc
cgaactccag
gggtgctcag
gctggtagtg
tcaccttgat
tgtactccag
cgatgcggtt
cgtcgtectt

agaagtcgtg

ttcattgcag
gacgagtgga
cgcaacgaaa
gaggtaagtc
aagaatggta
gacgatgacg
acaatcgatt
ttgactggta
cctttgtatc
tggttgctgt
actgtgtttg
tccgggactt
gcccgetget
aagctgacgt
tccttctgcet
Caaaaaattc
atgctcaagg
gtatttgtga
gctttacttg
caggaccatg
gtagtggttg
gtcggcgagc
gccgttcttc
cttgtgcccc
caccagggtg
gaagaagatg

ctgcttcatg

153

cattgtttac
tcaagaagat
ttgggtcttt
agaaagagaa
cagatgagcc
acaagtgaag
tctggatccg
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgctttccc
ggacaggegsec
cctttccatg
acgtcccttc
caacacacta
ggcttcatga
gccagggcat
tacagctcgt
tgatcgcgct
tcgggcagca
tgcacgctgc
tgcttgtcgg
aggatgttgc
tcgccctcga
gtgcgctcct

tggtcgggst

aatagccagg
gtggtacatt
tctggagacg
gaacaaatat
ggtctgccga
cgcttctaga
caggcctaat
tgttgctcct
ttcccgtatg
ggagttgtgg
ccccactggt
cctccctatt
tcggctgttg
gctgctcgec
ggccctcaat
ttgcaatgaa
tgtccccata
tggccttctg
ccatgccgag
tctcgttggg
gcacggggcc
cgtcctcgat
ccatgatata
cgtcctectt
acttcacctc
ggacgtagcc

agcggctgaa

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300



gcactgcacg
ggtggtgceag
ggacacgctg
cccggtgaac
ccagctctgc
gcggagttgt
ttgacgtcaa
ttgatgtact
tgccaagtag
ccgtcattga
tgggcagttt
actatgggaa
ggcgggcceat
cgtcttcgcec
tagcttgact
tgagtttgga
tgatgctatt
<210> 51

<211> 19

<212> DNA
<213>

<220>
<223>

ccgtaggtca
atgaacttca
aacttgtggc
agctcctcgc
ttatatagac
tacgacattt
tggggtggag
gccaaaaccg
gaaagtccca
cgtcaatagg
accgtaaata
catacgtcat
ttaccgtaag
ttcgccctca
gactgagata
caaaccacaa

gctttatttg

Unknown

sequence

<400> 51
agatgtgtat

<210> 52
<211> 19
<212> DNA
<213>

aagagacag

Unknown

gggtggtcac

gggtcagctt
cgtttacgtc
ccttgctcac
ctcccaccgt
tggaaagtcc
acttggaaat
catcaccatg
taaggtcatg
gggcgtactt
ctccacccat
tattgacgtc
ttatgtaacg
gacgagtcgg
cagcgtacct
ctagaatgca

taaccattat

gagggtggsc
gccgtaggtg
gccgtccagc
catggtggceg
acacgcctac
cgttgatttt
ccccgtgagt
gtaatagcga
tactgggcat
ggcatatgat
tgacgtcaat
aatgggcgesg
ggcctgctgc
atctcccttt
tcagctcaca
gtgaaaaaaa

aagctgcaat

Description of Unknown: transposon end

154

cagggcacgg

gcatcgccct
tcgaccagga
ggatctgacg
cgcccatttg
ggtgccaaaa
caaaccgcta
tgactaatac
aatgccaggc
acacttgatg

ggaaagtccc

ggtcgttggg
cggctctgeg
gggccgcectc
gacatgataa
tgctttattt

aaacaagtt

gcagcttgcc
cgccctcgcec
tgggcaccac
gttcactaaa
cgtcaatggg
caaactccca
tccacgccca
gtagatgtac
gggccattta
tactgccaag
tattggecgtt
cggtcagcca
gcctctteceg
cccgectgtc
gatacattga

gtgaaatttg

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7309

19



<220>

<223> Description of Unknown:

<400> 52
ctgtctctta tacacatct

<210> 53

sequence

<211> 338
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 53

Met Gly Lys Lys

1

Ala

Ser

Arg

Glu

65

Thr

Ala

Gln

Lys

Ser

Trp

Ser

50

Val

Asn

Arg

Leu

Arg
130

Pro

Met

35

Asn

Glu

Thr

Glu

Glu

115

Glu

Pro

20

Glu

Tyr

Asn

Glu

Leu

100

Glu

Gly

Gln

5

Pro

Asn

Ser

Phe

Lys

85

Arg

Arg

Lys

Asn

Lys

Asp

Glu

Glu

70

Cys

Glu

Val

Phe

Arg

Glu

Phe

Leu

55

Lys

Leu

Glu

Ser

Arg
135

Lys

Arg

Asp

40

Arg

Asn

Lys

Cys

Ala

120

Glu

transposon end

Sequence: Synthetic

Thr

Ser

25

Glu

Glu

Leu

Glu

Arg

105

Met

Lys

Gly

10

Ser

Leu

Asp

Glu

Leu

90

Ser

Glu

Arg

Asn

Ser

Arg

Ile

Glu

75

Met

Leu

Asp

Ile

155

Ser

Pro

Glu

Gln

60

Cys

Glu

Arg

Glu

Lys
140

Lys

Ala

Glu

45

Thr

Ile

Leu

Ser

Met

125

Arg

Thr

Thr

30

Gly

Lys

Thr

Lys

Arg

110

Asn

Asn

Gln
15

Glu

Phe

Arg

Thr

95

Glu

Glu

Ser

Gln

Arg

Lys

Ile

80

Lys

Asp

Met

Gln

19



Ser

145

Ile

Thr

Ala

Ser

Glu

225

Thr

Thr

Glu

Ile

Asp

305

Leu

Lys

Leu

Gly

Leu

Asn

Arg

210

Met

Leu

Leu

Lys

Ser

290

Phe

Asn

Met

Gln

Val

Gln

Val

195

Arg

Lys

Lys

Gln

Asn

275

Glu

Val

Met

<210> 54
<211> 1017

Glu

Pro

Asp

180

Gln

Ala

Glu

Gly

Ala

260

Phe

Gly

Thr

Glu

Ile

Glu

165

Ile

Ile

Thr

Lys

Lys

245

Arg

Gln

Glu

Thr

Arg
325

Trp

150

Ser

Ile

Gln

Pro

Met

230

Pro

Arg

Pro

Ile

Arg

310

Asn

Asp

Asp

Gln

Glu

Arg

215

Leu

Ile

Glu

Arg

Lys

295

Pro

Asn

Tyr

Val

Glu

Ile

200

His

Arg

Arg

Trp

Ile

280

Tyr

Ala

Arg

Val

Glu

Asn

185

Gln

Ile

Ala

Leu

Gly

265

Ser

Phe

Leu

Tyr

Lys

Asn

170

Phe

Arg

Ile

Ala

Thr

250

Pro

Tyr

Ile

Lys

Gln
330

Arg

155

Gly

Pro

Thr

Val

Arg

235

Val

Ile

Pro

Asp

Glu

315

Pro

156

Pro

Thr

Asn

Pro

Arg

220

Glu

Asp

Phe

Ala

Lys

300

Leu

Leu

Asn

Lys

Leu

Gln

205

Phe

Lys

Leu

Asn

Lys

285

Gln

Leu

Gln

Leu

Leu

Ala

190

Arg

Thr

Gly

Ser

Ile

270

Leu

Met

Lys

Asn

Arg

Glu

175

Arg

Lys

Arg

Ala

255

Leu

Ser

Leu

Glu

His
335

Leu
160

Asn

Gln

Ser

Val

Val

240

Glu

Lys

Phe

Arg

Ala

320

Ala



<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 54
atgggcaaga

cctaaagagc
gaactccggg
acaaagggga
acaaacactg
cgagaggagt
atggaagacg
aggaacgaac
atcggcecgtcc
atcattcaag
caacgcacac
tttactaagg
actttgaagg
cgccgggaat
tcttaccctg
cagatgctgc
cttaatatgg
<210> 55

<211> 1275
<212> PRT
<213>

<220>
<223>

agcaaaatcg
gttctagctc
aagagggatt
aggaagtcga
agaaatgtct
gtcggagtct
agatgaacga
agagtctgca
ccgagagcga
aaaattttcc
cccagcggta
tggagatgaa
gcaaacctat
ggggccccat
caaagttgag
gagacttcgt

agcgcaataa

polypeptide

<400> 55

caagacgggg

ccctgctact
taggcgatcc
gaatttcgag
caaagaactc
gagatccagg
gatgaaaaga
ggagatttgg
cgtagaaaac
aaacctggct
tagctctcgg
agagaagatg
tcggctgacg
ctttaatatc
ttttatctcc
gacaactcgc

tagatatcaa

Artificial Sequence

aattccaaga
gagcagtcct
aactattcag
aagaacctcg
atggaactta
tgtgaccagc
gagggcaaat
gattacgtca
gggactaaac
cggcaagcta
cgtgccaccc
ctgcgagccg
gttgacctta
ctgaaggaga
gagggtgaga
ccagctctca

cccttgcaga

cacaatccgc
ggatggaaaa
aactccgcga
aggagtgcat
agacaaaagc
tcgaggageg
tcagggagaa
agaggcctaa
tggagaatac
atgtgcaaat
ctaggcatat
ctcgggaaaa
gcgecgagac
agaacttcca
ttaagtattt
aggaactgct

acCacgcaaa

Description of Artificial Sequence: Synthetic

tagcccacca
cgacttcgat
agatatccag
cacccgtatc
cagggagctt
cgtgagcgceg
gcgcattaag
cctgecggttg
acttcaagac
ccaagagatc
tatcgtgcgc
gggaagggtg
actccaggca
gccacgaatc
catcgataaa

Ccaaagaggct

gatgtga

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

157

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1017



Gly

Ser

Arg

Ala

65

Lys

Tyr

Asn

Leu

Asp

145

Val

Leu

Phe

Gly

Leu

Gln

Asp

50

Asn

Thr

Ile

Ile

Ser

130

Phe

Asn

Ile

Phe

Ser
210

Asn

Asp

35

Thr

Gly

Asp

Met

Tyr

115

Asp

Asn

Lys

Asp

Ser

195

Lys

Ser

20

Pro

His

Lys

Phe

Val

100

Ala

Leu

Thr

Asp

Ile

180

Ala

Ala

Ala

Ser

Arg

Gln

Lys

85

Lys

Pro

Gln

Pro

Thr

165

Tyr

Pro

Leu

Ile

Val

Leu

Lys

70

Pro

Gly

Asn

Arg

Leu

150

Gln

Arg

His

Leu

Lys

Cys

Lys

55

Lys

Thr

Ser

Thr

Asp

135

Ser

Glu

Thr

His

Ser
215

Arg

Cys

40

Ile

Ala

Lys

Ile

Gly

120

Leu

Thr

Leu

Leu

Thr

200

Lys

His

25

Ile

Lys

Gly

Ile

Gln

105

Ala

Asp

Leu

Asn

His

185

Tyr

Cys

10

Arg

Gln

Gly

Val

Lys

90

Gln

Pro

Ser

Asp

Ser

170

Pro

Ser

Lys

Leu

Glu

Trp

Ala

75

Arg

Glu

Arg

His

Arg

155

Ala

Lys

Lys

Arg

158

Ala

Thr

Arg

60

Ile

Asp

Glu

Phe

Thr

140

Ser

Leu

Ser

Ile

Thr
220

Ser

His

45

Lys

Leu

Lys

Leu

Ile

125

Leu

Thr

His

Thr

Asp

205

Glu

Trp

30

Leu

Ile

Val

Glu

Thr

110

Lys

Ile

Arg

Gln

Glu

190

His

Ile

15

Ile

Thr

Tyr

Ser

Gly

95

Ile

Gln

Met

Gln

Ala

175

Tyr

Ile

Ile

Lys

Cys

Gln

Asp

80

His

Leu

Val

Gly

Lys

160

Asp

Thr

Val

Thr



Asn

225

Asn

Leu

Phe

Asp

Tyr

305

Leu

Arg

Gln

Arg

Arg

385

Thr

His

Leu

Tyr

Leu

Asn

Phe

Ala

290

Lys

Lys

Gln

Lys

Ile

370

Glu

Thr

Leu

Asp

Leu

Thr

Asp

Glu

275

Phe

Arg

Glu

Glu

Thr

355

Asn

Lys

Asp

Tyr

Thr

Ser

Gln

Tyr

260

Thr

Lys

Lys

Leu

Ile

340

Leu

Lys

Asn

Pro

Ala

420

Tyr

Asp

Ser

245

Trp

Asn

Ala

Gln

Glu

325

Thr

Gln

Ile

Gln

Thr

405

Asn

Thr

His

230

Arg

Val

Glu

Val

Glu

310

Lys

Lys

Lys

Asp

Ile

390

Glu

Lys

Leu

Ser

Ser

His

Asn

Cys

295

Arg

Gln

Ile

Ile

Arg

375

Asp

Ile

Leu

Pro

Ala

Thr

Asn

Lys

280

Arg

Ser

Glu

Arg

Asn

360

Pro

Thr

Gln

Glu

Arg

Ile

Thr

Glu

265

Asp

Gly

Lys

Gln

Ala

345

Glu

Leu

Ile

Thr

Asn

425

Leu

Lys

Trp

250

Met

Thr

Lys

Ile

Thr

330

Glu

Ser

Ala

Lys

Thr

410

Leu

Asn

Leu

235

Lys

Lys

Thr

Phe

Asp

315

His

Leu

Arg

Arg

Asn

395

Ile

Glu

Gln

159

Glu

Leu

Ala

Tyr

Ile

300

Thr

Ser

Lys

Ser

Leu

380

Asp

Arg

Glu

Glu

Leu

Asn

Glu

Gln

285

Ala

Leu

Lys

Glu

Trp

365

Ile

Lys

Glu

Met

Glu

Arg

Asn

Ile

270

Asn

Leu

Thr

Ala

Ile

350

Phe

Lys

Gly

Tyr

Asp

430

Val

Ile

Leu

255

Lys

Leu

Asn

Ser

Ser

335

Glu

Phe

Lys

Asp

Tyr

415

Thr

Glu

Lys

240

Leu

Met

Trp

Ala

Gln

320

Arg

Thr

Glu

Lys

Ile

400

Lys

Phe

Ser



Leu

Leu

465

Tyr

Gln

Ser

Asn

Lys

545

His

Arg

Asn

Gln

Thr

625

Ile

Asn

450

Pro

Gln

Ser

Ile

Phe

530

Ile

Asp

Lys

His

Gln

610

Tyr

Ile

435

Arg

Thr

Arg

Ile

Ile

515

Arg

Leu

Gln

Ser

Met

595

Pro

Phe

Leu

Pro

Lys

Tyr

Glu

500

Leu

Pro

Ala

Val

Ile

580

Ile

Phe

Lys

Asn

Ile

Lys

Met

485

Lys

Ile

Ile

Asn

Gly

565

Asn

Ile

Met

Ile

Gly
645

Thr

Ser

470

Glu

Glu

Pro

Ser

Arg

550

Phe

Val

Ser

Leu

Ile

630

Gln

Gly

455

Pro

Glu

Gly

Lys

Leu

535

Ile

Ile

Ile

Ile

Lys

615

Arg

Lys

440

Ser

Gly

Leu

Ile

Pro

520

Met

Gln

Pro

Gln

Asp

600

Thr

Ala

Leu

Glu

Pro

Val

Leu

505

Asn

Gln

Gly

His

585

Ala

Leu

Ile

Glu

Ile

Asp

Pro

490

Pro

Arg

Ile

His

Met

570

Ile

Glu

Asn

Tyr

Ala
650

Val

Gly

475

Phe

Asn

Asp

Asp

Ile

555

Gln

Asn

Lys

Lys

Asp

635

Phe

160

Ala

460

Phe

Leu

Ser

Thr

Ala

540

Lys

Gly

Arg

Ala

Leu

620

Lys

Pro

445

Ile

Thr

Leu

Phe

Thr

525

Lys

Lys

Trp

Ala

Phe

605

Gly

Pro

Leu

Ile

Ala

Lys

Tyr

510

Lys

Ile

Leu

Phe

Lys

590

Asp

Ile

Thr

Lys

Asn

Glu

Leu

495

Glu

Lys

Leu

Ile

Asn

575

Asp

Lys

Asp

Ala

Thr
655

Ser

Phe

480

Phe

Ala

Glu

Asn

His

560

Ile

Lys

Ile

Gly

Asn

640

Gly



Thr

Glu

Gln

Ile

705

Leu

Lys

Ile

Leu

Tyr

785

Asn

Ile

Pro

Trp

Asn

Arg

Val

Leu

690

Val

Ile

Ser

Met

Gly

770

Lys

Ile

Leu

Met

Asn

850

Lys

Gln

Leu

675

Gly

Tyr

Ser

Gln

Gly

755

Ile

Pro

Pro

Pro

Thr

835

Gln

Ala

Gly

660

Ala

Lys

Leu

Asn

Ala

740

Glu

Gln

Leu

Cys

Lys

820

Phe

Lys

Gly

Cys

Arg

Glu

Glu

Phe

725

Phe

Leu

Leu

Leu

Ser

805

Val

Phe

Arg

Gly

Pro

Ala

Glu

Asn

710

Ser

Leu

Pro

Thr

Lys

790

Trp

Ile

Thr

Ala

Ile

Leu

Ile

Val

695

Pro

Lys

Tyr

Phe

Arg

775

Glu

Val

Tyr

Glu

Arg

855

Thr

Ser

Arg

680

Lys

Ile

Val

Thr

Val

760

Asp

Ile

Gly

Arg

Leu

840

Ile

Leu

Pro

665

Gln

Leu

Val

Ser

Asn

745

Ile

Val

Lys

Arg

Phe

825

Glu

Ala

Pro

Leu

Glu

Ser

Ser

Gly

730

Asn

Ala

Lys

Glu

Ile

810

Asn

Lys

Lys

Asp

Leu

Lys

Leu

Ala

715

Tyr

Arg

Ser

Asp

Asp

795

Asn

Ala

Thr

Ser

Phe

161

Phe

Glu

Phe

700

Gln

Lys

Gln

Lys

Leu

780

Thr

Ile

Ile

Thr

Ile

860

Lys

Asn

Ile

685

Ala

Asn

Ile

Thr

Arg

765

Phe

Asn

Val

Pro

Leu

845

Leu

Leu

Ile

670

Lys

Asp

Leu

Asn

Glu

750

Ile

Lys

Lys

Lys

Ile

830

Lys

Ser

Tyr

Val

Gly

Asp

Leu

Val

735

Ser

Lys

Glu

Trp

Met

815

Lys

Phe

Gln

Tyr

Leu

Ile

Met

Lys

720

Gln

Gln

Tyr

Asn

Lys

800

Ala

Leu

Ile

Lys

Lys



865 870 875 880

Ala Thr Val Thr Lys Thr Ala Gln Asn Ile

885

Trp Tyr Trp

890

Tyr Arg Asp

895

His Ile

910

Gln Thr Glu Ser Glu Ile Met Pro

905

Asn Pro

900

Asp Trp Arg Tyr

Ile Phe Glu Gln

925

Pro Asn

920

Leu
915

Asn Tyr Asp Lys Lys Lys Trp Gly Lys

Ser Leu Phe Asn Glu Asn Leu Ala Ile

930

Asp Lys Trp

935

Cys Trp Trp

940

Cys

Phe Thr Thr Ile Asn

960

Pro
955

Arg Leu Leu Pro Leu

945

Lys Lys Asp

950

Tyr Lys

Ser Arg Trp Ile Lys Leu Asn Val Pro Thr Ile Thr

965

Asp Lys

970

Lys Lys

975

Glu Glu Ile Thr Ile

985

Gln Ile Val

990

Asn Leu

980

Leu Gly Asp Gly Gly Lys

Phe Met

995

Asp Ser Lys Thr Pro Lys

1000

Ala Met Ala Thr Lys
1005

Asp Lys Ile

Asp Lys Trp Asp Leu Ile Lys Leu Lys Ser Phe Cys Thr Ala Lys

Glu

Ile

Tyr

Ile

1010

Thr
1025

Thr

Phe
1040

Ala

Asn Glu

1055

Lys
1070

Lys

Ile Arg Val

Thr Tyr Ser

Leu Lys Gln

Trp Ala Lys

1015

Asn
1030

Arg Gln Pro Thr

Ser
1045

Asp Lys Gly Leu

Ile
1060

Tyr Lys Lys Lys

Asp Met Asn Arg His
1075

162

1020

Thr
1035

Trp Glu Lys

Ile
1050

Ser Arg Ile

Thr
1065

Asn Asn Pro

Phe
1080

Ser Lys Glu



Asp

Leu

Leu

Arg

Trp

Arg

Ile

Tyr

Ile

Trp

Ala

Lys

Thr

Ile
1085

Ala
1100

Thr
1115

Cys
1130

Trp
1145

Phe
1160

Pro
1175

Lys
1190

Ala
1205

Ile
1220

Ile
1235

Leu
1250

Lys
1265

<210> 56

Tyr

Ile

Pro

Trp

Asp

Leu

Leu

Asp

Lys

Lys

Lys

Glu

His

Ala

Arg

Val

Arg

Cys

Arg

Leu

Thr

Thr

Lys

Asn

Thr

Arg

Ala

Glu

Arg

Gly

Lys

Asp

Gly

Cys

Trp

Met

Asp

Ile

Ile

Lys

Met

Met

Cys

Leu

Leu

Ile

Thr

Asn

Trp

Glu

Ile

Phe

Lys
1090

Gln
1105

Ala
1120

Gly
1135

Val
1150

Glu
1165

Tyr
1180

Arg
1195

Gln
1210

His
1225

Phe
1240

Leu
1255

Ser
1270

His

Ile

Ile

Glu

Gln

Leu

Pro

Met

Pro

Ile

Ile

Ser

Leu

Met

Lys

Ile

Ile

Pro

Glu

Asn

Phe

Lys

Tyr

Ser

Lys

Ile

Lys

Thr

Lys

Gly

Leu

Ile

Glu

Ile

Cys

Thr

Phe

Leu

Gly

163

Lys

Thr

Lys

Thr

Trp

Pro

Tyr

Ala

Pro

Met

Val

Ser

Gly

Cys
1095

Met
1110

Ser
1125

Leu
1140

Lys
1155

Phe
1170

Lys
1185

Ala
1200

Thr
1215

Glu
1230

Gly
1245

Gln
1260

Asn
1275

Ser

Arg

Gly

Leu

Ser

Asp

Ser

Leu

Met

Tyr

Thr

Glu

Ser

Tyr

Asn

His

Val

Pro

Cys

Phe

Ile

Tyr

Trp

Gln

Ser

His

Asn

Cys

Trp

Ala

Cys

Thr

Asp

Ala

Met

Lys



<211>
<212>
<213>

3828
DNA

<220>
<223>

polynucleotide

<400> 56
atgaccggct

gctatcaagc
atccaagaga
aagatttatc
aagacggatt
aaaggcagca
gcacctcgct
ttgattatgg
gtaaataaag
tatcgcactc
tactcaaaga
gagataatta
aacctgaccc
tgggtccaca
gatactacct
gccctcaacg
ctgaaggagt
acaaagattc
gagtctcgta
attaagaaga
actactgacc
aacaagcttg

cttaatcaag

ctaactcaca
gccatcggct
cccacctgac
aggcgaacgg
tcaagcccac
tacagcagga
ttatcaaaca
gtgatttcaa
acacgcaaga
ttcatcctaa
tcgatcatat
caaattacct
agagccggag
atgagatgaa
atcaaaacct
cctataaaag
tggagaaaca
gcgecgagtt
gttggttctt
agcgcgaaaa
cgaccgagat
agaacctgga

aggaagtcga

Artificial Sequence

tatcaccatc
ggccagetgg
ctgtagagat
taagcagaag
caaaattaag
agaacttacc
ggtcctgtcc
tacaccattg
gctcaatagc
gagtaccgag
cgtcggctca
gtcagatcat
taccacttgg
ggcagagatt
ttgggatgcc
aaaacaagag
ggaacagacc
gaaagagatc
cgagcggatt
gaaccagatt
ccagaccact
agagatggac

gtccctcaac

cttacactta
atcaaatcac
actcaccgcc
aaagccggag
cgtgataagg
atattgaaca
gatctgcagc
agcaccctgg
gcactgcatc
tacacattct
aaggctctgc
agcgcgatca
aagcttaata
aaaatgttct
tttaaggccg
agatctaaga
cactccaagg
gaaacccaaa
aataagatag
gataccatca
attcgggagt
acttttctgg

cgcccaatta

164

Description of Artificial Sequence: Synthetic

acattaacgg
aggatccaag
tcaagatcaa
tcgcaattct
aaggtcacta
tctacgcgcc
gagatctgga
atcgcagcac
aggcagatct
tcagcgcccc
tgtcaaagtg
agctcgagct
acctgctgct
tcgaaacaaa
tctgcagagg
tcgatactct
cgtcaagacg
agactcttca
acagacctct
agaacgacaa
attataagca

atacctatac

caggaagcga

cctcaactca
cgtttgttgc
gggatggcga
ggtctcagac
tattatggtg
aaacaccggc
ttctcatacg
caggcaaaag
cattgatatt
acatcataca
caagcgcaca
gagaatcaag
caacgattat
tgagaataag
caagttcatc
cacctctcag
gcaggagatc
gaaaattaac
ggcacgactg

gggcgacatc

tttgtatgct
tctgccacgg

gattgtggcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ataattaact

tatcaacggt

aaggaaggca
ggacgcgata
aaaatattga
cacgaccagg

aacgtcattc

gCggaaaagsg

ggcatcgacg

attatcctta
tgtcccctct
caagagaaag
gccgatgata
cttatttcta
tttctgtaca
atagccagca
tttaaggaaa
aatatcccct
gtgatatatc
gagaaaacaa
ttgagccaga
gccacagtaa
cggaccgaac
gaaaagaata
ctggccatat
agtaggtgga

cttgggatca

ccctgccgac
atatggaaga
tcttgcccaa
ccacaaagaa
acaagattct
tggggtttat
aacacattaa
cattcgataa
gaacatattt
acggccaaaa
cccecgetttt
agattaaagg
tgattgtgta
actttagcaa
caaataatcg
aaaggataaa
attacaagcc
gttcatgggt
gctttaacgc
cccttaaatt
agaataaggc
ctaagacagc
catcagagat
aacagtgggg
gccggaaact
tcaaggactt

caatacaaga

aaagaaatct
gcttgtaccg
ttccttctac
ggaaaacttc
cgccaacaga
acctggcatg
tagagctaag
gattcagcag
taagattatt
gctcgaggcc
gtttaatatt
gatacagctc
cctggagaat
ggtcagcggc
acagaccgaa
gtatctcgga
tctcctgaaa
tggcagaatc
catcccaatt
tatatggaat
cggtgggatt
ctggtattgg
aatgccccac
caaagacagc
caagctcgac
gaatgtcaag

tataggcgtc

cctggtccgg
tttctgctca
gaagcttcta
cggcccatta
atccaacaac
cagggctggt
gataagaatc
ccatttatgc
cgcgcaattt
tttccgctca
gtactcgagg
gggaaggaag
cctattgtgt
tataagatta
tcccagataa
atccagctga
gagattaagg
aacatagtga
aaactgccta
caaaagagag
actttgcctg
tatcagaata
atctataatt
ctcttcaaca
ccctttctta
ccaaagacta

ggcaaagatt

165

acgggtttac
agctctttca
taatacttat
gtctcatgaa
atattaagaa
ttaacatccg
atatgatcat
tcaagactct
acgataagcc
agactggaac
tgctggctag
aggtcaagct
ctgctcagaa
acgtccagaa
tgggtgagct
cacgagacgt
aagatactaa
agatggcaat
tgaccttctt
caagaatagc
attttaagtt
gagacatcga
accttatatt
agtggtgttg
caccctacac
taaagacact

ttatgtcaaa

agctgagttt
gtctatagaa
tcccaaacca
tatcgacgct
attgatacat
gaagagtatt
ctctatagac
gaacaaactc
gactgctaac
ccgccaaggce
ggctattcgt
ttccttgttc
ccttcttaaa
atctcaggcc
tccgtttgtc
taaagatttg
taagtggaag
acttcctaaa
tacggagctc
gaagtccatc
gtattataaa
ccagtggaat
cgataagcca
ggagaattgg
taaaatcaac
ggaagagaat

gacgcccaag

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



gccatggcca
actgccaagg
gccacttatt
tacaagaaga
agcaaagagg
attcgtgaga
attatcaaga
ctccattgct
ctgagggacc
cctaacgaat
ttgtttacga
aagaaaatgt
atttccttcg
gagcaaaaga
<210>
<211>

<212>
<213>

57
1290
PRT

<220>
<223>

ctaaggataa
agaccacgat
catcagataa
aaacgaataa
atatctacgc
tgcagattaa
aatctggcaa
ggtgggattg
tcgagcttga
acaagagctg
tagctaagac
ggcatattta
ttgggacctg

caaagcatag

polypeptide

<400> 57

gattgataag
cagagttaat
ggggttgata
tcccatcaag
cgcgaagaag
gacgaccatg
taatagatgt
caagctggtg
gattcccttc
ttgttacaag
gtggaatcag
taccatggag
gatgaagctg

aatcttctct

Artificial Sequence

Description of Artificial

Met Val Ile Gly Thr Tyr Ile Ser

1

5

Leu Asn Ala Pro Thr Lys Arg His

20

Gln Asp Pro Tyr Ile Cys Cys Leu

35

40

Asp Thr Tyr Arg Leu Lys Val Arg

50

55

tgggacctta
aggcagccca
agcagaatat
aagtgggcaa
catatgaaga
cgataccacc
tggcggggct
cagccgcttt
gatcccgcaa
gatacgtgta
cctaagtgcc
tattacgcag
gagactatta

ctcattggtg

ttaagctcaa
ctacatggga
ataacgagct
aagatatgaa
agtgtagttc
ttaccccagt
gtggcgagat
ggaaatcagt
ttcccttgcet
cccggatgtt
ccacaatgat
caattaagaa
ttctgagcaa

gtaactaa

Sequence: Synthetic

Ile Ile Thr
10

Arg Leu Ala
25

Gln Glu Thr

Gly Trp Lys

166

Leu Asn

Glu Trp

30

Phe
45

His

Lys Ile

60

aagcttctgt
aaagattttc
gaagcagatc
caggcatttt
aagcttggcc
gaggatggca
tggcaccctg
ctggecgettt
cggaatctat
catcgcggcc
cgattggatc
tgacgaattt

gctgtctcag

Val Asn Gly

15

Ile Gln Lys

Arg Pro Arg

Phe His Ala

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3828



Asn

65

Ile

Ile

Ile

Thr

Phe

145

Asn

Ile

Phe

His

Ile

225

Lys

Asn

Gly

Asp

Met

Tyr

Ala

130

Asn

Lys

Asp

Ser

Lys

210

Phe

Asn

Asn

Asn

Phe

Ile

Ala

115

Ile

Thr

Glu

Ile

Ser

195

Ser

Ser

Val

Gln

Gln

Lys

Gln

100

Pro

Lys

Ser

Thr

Tyr

180

Ala

Ser

Asp

Lys

Glu
260

Lys

Ile

85

Gly

Asn

Glu

Leu

Glu

165

Arg

His

Leu

His

Lys

245

Ile

Lys

70

Ser

Ile

Glu

Thr

150

Ala

Thr

Gly

Ser

Asn

230

Thr

Thr

Ala

Asn

Ile

Gly

Ile

135

Pro

Leu

Phe

Thr

Lys

215

Ala

Asn

Glu

Gly

Val

Gln

Ala

120

Asp

Met

Asn

His

Phe

200

Phe

Met

Thr

Glu

Val

Thr

Glu

105

Pro

Ser

Asp

Asp

Pro

185

Ser

Lys

Arg

Trp

Ile
265

Ala

Arg

90

Glu

Gln

Asn

Arg

Thr

170

Lys

Arg

Lys

Leu

Arg

250

Lys

Ile

75

Asp

Asp

Tyr

Thr

Ser

155

Ile

Thr

Ile

Ile

Glu

235

Leu

Gln

167

Leu

Lys

Ile

Ile

Ile

140

Ser

Asp

Ala

Asp

Glu

220

Met

Asn

Glu

Ile

Glu

Thr

Arg

125

Ile

Lys

Gln

Asp

His

205

Ile

Asn

Asn

Ile

Ser

Gly

Ile

110

Gln

Val

Met

Ile

Tyr

190

Ile

Ile

His

Thr

Lys
270

Asp

His

95

Ile

Leu

Gly

Lys

Asp

175

Thr

Leu

Ser

Arg

Leu

255

Lys

Lys

80

Tyr

Asn

Leu

Asp

Ile

160

Leu

Phe

Gly

Ser

Glu

240

Leu

Tyr



Leu

Ala

Leu

305

Lys

Lys

Lys

Ile

Glu

385

Thr

Leu

Glu

Asn

Pro

465

Gln

Glu

Ala

290

Lys

Lys

Glu

Thr

Asn

370

Arg

Asp

Tyr

Arg

Arg

450

Thr

Thr

Thr

275

Lys

Lys

Leu

Ile

Ile

355

Lys

Thr

Thr

Ala

Tyr

435

Pro

Asn

Phe

Asn

Ala

Gln

Glu

Ile

340

Ala

Ile

Gln

Ala

Asn

420

Asn

Ile

Lys

Arg

Asp

Val

Glu

Lys

325

Lys

Lys

Asp

Ile

Glu

405

Lys

Leu

Thr

Ser

Glu
485

Asn

Leu

Lys

310

Glu

Ile

Ile

Lys

Asn

390

Ile

Met

Pro

Ser

Pro

470

Glu

Glu

Arg

295

Ser

Glu

Arg

Asn

Pro

375

Lys

Gln

Asp

Arg

Asn

455

Gly

Leu

Asn

280

Gly

Gln

Gln

Ala

Lys

360

Leu

Ile

Asn

Asn

Leu

440

Glu

Pro

Thr

Thr

Lys

Val

Thr

Glu

345

Thr

Ala

Arg

Ile

Leu

425

Asn

Ile

Asp

Pro

Thr

Phe

Asn

Lys

330

Ile

Lys

Arg

Asn

Leu

410

Glu

Gln

Glu

Gly

Ile
490

Thr

Ile

Asn

315

Pro

Asn

Ser

Leu

Glu

395

Arg

Glu

Glu

Thr

Phe

475

Leu

168

Gln

Ala

300

Leu

Lys

Glu

Trp

Ile

380

Lys

Asp

Met

Glu

Val

460

Thr

Leu

Asn

285

Ile

Thr

Val

Ile

Phe

365

Lys

Gly

Tyr

Asp

Thr

445

Ile

Gly

Lys

Leu

Gln

Leu

Ser

Glu

350

Phe

Lys

Glu

Tyr

Lys

430

Glu

Lys

Glu

Leu

Trp

Ala

His

Arg

335

Thr

Glu

Lys

Val

Lys

415

Phe

Asn

Asn

Phe

Phe
495

Asp

Tyr

Leu

320

Arg

Lys

Lys

Arg

Thr

400

Gln

Leu

Ile

Leu

Tyr

480

Gln



Lys

Ile

Tyr

Ile

545

Asp

Lys

His

His

Tyr

625

Ile

Arg

Val

Ile

Ile

Thr

Arg

530

Leu

Gln

Ser

Met

Pro

610

Leu

Leu

Gln

Leu

Gly
690

Ala

Leu

515

Pro

Ala

Val

Ile

Ile

595

Phe

Asn

Asn

Gly

Ala

675

Lys

Glu

500

Ile

Ile

Asn

Gly

Asn

580

Ile

Met

Ile

Gly

Cys

660

Thr

Glu

Glu

Pro

Ser

Arg

Phe

565

Val

Ser

Ile

Ile

Glu

645

Pro

Ala

Glu

Gly

Lys

Leu

Ile

550

Ile

Ile

Ile

Lys

Lys

630

Lys

Leu

Ile

Val

Thr

Pro

Met

535

Gln

Pro

His

Asp

Thr

615

Ala

Leu

Ser

Arg

Lys
695

Leu

Asp

520

Asn

Gln

Gly

His

Ala

600

Leu

Ile

Lys

Pro

Glu

680

Leu

Pro

505

Lys

Ile

His

Met

Ile

585

Glu

Gln

Tyr

Ala

Leu

665

Glu

Ser

Asn

Asp

Asp

Ile

Gln

570

Asn

Lys

Lys

Asp

Phe

650

Leu

Lys

Leu

Ser

Thr

Ala

Lys

555

Gly

Lys

Ala

Val

Lys

635

Pro

Phe

Glu

Phe

169

Phe

Thr

Lys

540

Arg

Phe

Leu

Phe

Gly

620

Pro

Leu

Asn

Ile

Ala
700

Tyr

Lys

525

Ile

Ile

Phe

Lys

Asp

605

Ile

Thr

Arg

Ile

Lys

685

Asp

Glu

510

Lys

Leu

Ile

Asn

Lys

590

Lys

Glu

Ala

Ser

Val

670

Gly

Asp

Ala

Glu

Asn

His

Ile

575

Lys

Ile

Gly

Asn

Gly

655

Leu

Ile

Met

Thr

Asn

Lys

His

560

Arg

Asn

Gln

Thr

Ile

640

Thr

Glu

Gln

Ile



Leu

705

Ile

Ser

Met

Gly

Lys

785

Ile

Leu

Met

Arg

Gly

865

Thr

Gln

Gln

Tyr

Asn

Leu

Glu

Ile

770

Thr

Pro

Pro

Ala

His

850

Ala

Val

Trp

Leu

Ile

Glu

Ala

Thr

755

Asn

Leu

Cys

Lys

Phe

835

Lys

Gly

Ile

Asn

Ile
915

Glu

Tyr

Phe

740

Leu

Leu

Met

Ser

Ala

820

Phe

Arg

Gly

Lys

Lys

900

Tyr

Asn

Gly

725

Leu

Pro

Pro

Lys

Trp

805

Ile

Thr

Pro

Ile

Thr

885

Ile

Asp

Pro

710

Lys

Tyr

Phe

Lys

Glu

790

Ile

Tyr

Glu

Arg

Arg

870

Ile

Glu

Lys

Lys

Val

Thr

Thr

Glu

775

Ile

Gly

Arg

Leu

Ile

855

Leu

Trp

Ser

Gly

Thr

Ala

Asn

Ile

760

Thr

Lys

Arg

Phe

Glu

840

Ala

Pro

Tyr

Pro

Gly
920

Ala

Gly

Asp

745

Ala

Lys

Asp

Ile

Asn

825

Gln

Lys

Asp

Trp

Glu

905

Lys

Thr

Tyr

730

Glu

Thr

Asp

Asp

Asn

810

Ala

Ile

Ala

Phe

His

890

Ile

Asp

Arg

715

Lys

Lys

Lys

Leu

Thr

795

Ile

Ile

Ile

Val

Arg

875

Lys

Asn

Ile

170

Lys

Ile

Ser

Arg

Tyr

780

Asn

Val

Pro

Leu

Leu

860

Leu

Asn

Pro

Gln

Leu

Asn

Glu

Ile

765

Ala

Arg

Lys

Ile

Lys

845

Arg

Tyr

Arg

Arg

Trp
925

Leu

Ala

Arg

750

Lys

Glu

Trp

Met

Lys

830

Phe

Gln

Tyr

Asn

Thr

910

Arg

Glu

Gln

735

Glu

Tyr

Asn

Arg

Ser

815

Leu

Val

Lys

Lys

Ile

895

Tyr

Lys

Leu

720

Lys

Ile

Leu

Tyr

Asp

800

Ile

Pro

Trp

Asn

Ala

880

Asp

Gly

Asp



Ser Leu Phe Asn Lys Trp Cys Trp Glu Asn Trp Thr Ala Thr Cys Lys
930 935 940

Arg Met Lys Leu Glu Tyr Ser Leu Thr Pro Tyr Thr Lys Ile Asn Ser
945 950 955 960

Lys Trp Ile Arg Asp Leu Asn Ile Arg Leu Asp Thr Ile Lys Leu Leu
965 970 975

Glu Glu Asn Ile Gly Arg Thr Leu Phe Asp Ile Asn His Ser Lys Ile
980 985 990

Phe Phe Asp Pro Pro Pro Arg Val Met Glu Ile Lys Thr Lys Ile Asn
995 1000 1005

Lys Trp Asp Leu Met Lys Leu Gln Ser Phe Cys Thr Ala Lys Glu
1010 1015 1020

Thr Ile Asn Lys Thr Lys Arg Gln Pro Ser Glu Trp Glu Lys Ile
1025 1030 1035

Phe Ala Asn Glu Ser Thr Asp Lys Gly Leu Ile Ser Lys Ile Tyr
1040 1045 1050

Lys Gln Leu Ile Gln Leu Asn Ile Lys Glu Thr Asn Thr Pro Ile
1055 1060 1065

Gln Lys Trp Ala Glu Asp Leu Asn Arg His Phe Ser Lys Glu Asp
1070 1075 1080

Ile GIn Thr Ala Thr Lys His Met Lys Arg Cys Ser Thr Ser Leu
1085 1090 1095

Ile Ile Arg Glu Met Gln Ile Lys Thr Thr Met Arg Tyr His Leu
1100 1105 1110

Thr Pro Val Arg Met Gly Ile 1Ile Arg Lys Ser Thr Asn Asn Lys
1115 1120 1125

171



Cys

Trp

Phe

Pro

Thr

Ser

Lys

Arg

Thr

Arg

Glu

Trp Arg Gly Cys Gly Glu Lys Gly Thr Leu Leu
1130 1135 1140

Glu Cys Lys Leu Ile Gln Pro Leu Trp Arg Thr
1145 1150 1155

Leu Lys Lys Leu Lys Ile Glu Leu Pro Tyr Asp
1160 1165 1170

Leu Leu Gly Ile Tyr Pro Glu Lys Thr Val Ile
1175 1180 1185

Cys Thr Arg Met Phe Ile Ala Ala Leu Phe Thr
1190 1195 1200

Trp Lys Gln Pro Lys Cys Pro Ser Thr Asp Glu
1205 1210 1215

Met Trp Tyr Ile Tyr Thr Met Glu Tyr Tyr Ser
1220 1225 1230

Asn Glu Ile Gly Ser Phe Leu Glu Thr Trp Met
1235 1240 1245

Val 1Ile Gln Ser Glu Val Ser Gln Lys Glu Lys
1250 1255 1260

Ile Leu Thr His Ile Cys Gly Thr Trp Lys Asn
1265 1270 1275

Pro Val Cys Arg Thr Glu Ile Glu Thr Gln Met
1280 1285 1290

<210> 58

<211> 3873

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 58

172

His

Ile

Pro

Gln

Ile

Trp

Ala

Asp

Asn

Gly

Cys

Trp

Ala

Lys

Ala

Ile

Ile

Leu

Lys

Thr

Trp

Arg

Ile

Asp

Arg

Lys

Lys

Glu

Tyr

Asp



atggtcatag
accaaaagac
caagagaccc
atattccatg
atagacttta
ggatcaatcc
cctcaataca
atagtgggsesg
aataaggaaa
aggacattcc
tccaggatag
atcatatcaa
aaaaacgtaa
atcactgaag
acgacgaccc
atacaagcct
aagaaactag
aagatcagag
actaaaagtt
aagaaaaaga
acagacaccg
aaaatggaca
aaccaggaag
attaaaaatc
caaacattta
gaaggaacac

aaagacacta

gaacatacat
atagactggc
acttcagacc
caaatggaaa
aaataaagaa
aagaagaaga
taaggcaact
actttaacac
cagaagcttt
atccaaaaac
atcacatctt
gcatcttttc
aaaagacaaa
aaatcaaaca
aaaacctatg
acctaaagaa
agaaagaaga
cagaaataaa
ggttctttga
gggagaggac
cagaaataca
acctggaaga
aaacagaaaa
ttccaacaaa
gagaagagct
tcccaaactc

Caaaaaaaga

atcgataatt
tgaatggata
tagggacaca
tcaaaagaaa
tgttacaaga
tataacaatt
gctaacagct
ctcacttaca
aaatgacaca
agcagattac
gggtcacaaa
tgaccacaac
cacatggagg
ggaaataaaa
ggatgcagca
acaagaaaaa
acaaacaaaa
tgaaatagaa
gaagataaac
tcaaatcaat
aaacatccta
aatggacaaa
tatcaacaga
caaaagtcca
aacacccatc
attctatgag

aaattacaga

accttaaacg
caaaaacaag
tacagactga
gctggagtag
gacaaggaag
ataaatatat
ataaaagagg
ccaatggaca
atagaccaga
acgttcttct
tcaagcctca
gctatgagat
ctaaacaata
aaatacctag
aaagcggttc
tctcaagtaa
cccaaagtta
acaaagaaaa
aaaattgata
aaaatcagaa
agagactact
ttcttagaaa
ccaatcacaa
ggaccagatg
cttctcaaac
gccaccatca

ccaatatcac

173

tgaatggatt
acccatatat
aagtgagggsg
ctatactcat
gacactacat
atgcacccaa
aaatcgacag
gatcatccaa
tagatttaat
caagtgcgca
gtaaatttaa
tagaaatgaa
cgttactaaa
agacaaatga
taagagggaa
acaatctaac
gcagaaggaa
caatagcaaa
agccattagc
atgaaaaagg
acaagcaact
ggtataacct
gtaatgaaat
gcttcacagg
tcttccaaaa
ccctgatacc

tgatgaatat

aaatgcccca
atgctgtcta
atggaaaaag
atcagataaa
aatgatccag
cataggagca
taacacaata
aatgaaaata
tgatatatat
cggaacattc
gaaaattgaa
tcacagggaa
taaccaagag
caatgaaaac
gtttatagct
cttacaccta
agaaatcata
gatcaataaa
cagactcatc
agaagttaca
ttatgccaat
tccaagactg
tgaaactgtg
tgaattctat
aattgcagaa
aaaaccagac

agatgcaaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



atcctcaaca
gatcaagtgg
gtgatacacc
gaaaaagctt
atagagggaa
attctcaatg
ccactctcac
gaaaaagaaa
gatgacatga
attaatgaat
ctatacacta
gcaacaaaaa
gcagaaaact
ataccatgtt
atctacagat
caaatcatct
aggcaaaaaa
acagtaatca
atagaaagcc
aaagatatac
gccacatgta
aaatggatta
ggaagaacac
atggaaataa
gcaaaggaaa
aatgaatcaa

atcaaagaaa

aaatactagc
gatttatccc
atattaacaa
ttgacaaaat
cctacctcaa
gtgaaaaact
cactattatt
taaaaggaat
tactatacat
atggtaaagt
atgatgaaaa
gaataaaata
ataagacact
cttggattgg
tcaatgcaat
taaaatttgt
atggagctgg
agacaatatg
cagagattaa
aatggagaaa
aaagaatgaa
gagacctaaa
tctttgacat
aaacaaaaat
ccataaacaa

cggacaaagg

Caaacacccc

aaacagaatc
agggatgcaa
attgaagaag
tcaacaccca
cataataaag
gaaagcattt
caacatagtt
acaaattgga
agagaatcct
tgcaggttac
atctgaaaga
cctaggaata
gatgaaagaa
aagaatcaac
ccctatcaaa
atggagacac
aggaatcaga
gtactggcac
cccacgcacc
agacagtctc
attagaatac
tataagactg
aaatcacagc
aaacaagtgg
gacgaaaaga
attaatctcc

aatccaaaaa

caacaacaca
ggattcttca
aaaaaccata
tttatgataa
gccatatatg
cctctaagat
ctggaagtcc
aaagaagaag
aaaactgcca
aaaattaatg
gaaattatgg
aacctaccta
attaaagatg
attgtgaaaa
ttaccaatgg
aaaagacccc
ctccctgact
aaaaacagaa
tatggtcaac
ttcaataagt
tccctaacac
gacactataa
aagatctttt
gacctaatga
caaccctcag

aaaatatata

tgggcagaag

174

ttaaaaggat
atatacgcaa
tgatcatctc
aaactctcca
acaaacccac
caggaacgag
tagccacggc
taaaactgtc
ccagaaaact
cacagaaatc
aaacactccc
aggagacaaa
ataccaacag
tgagtatact
cattttttac
gaatagccaa
tcagactata
acatagatca
taatctatga
ggtgctggga
catacacaaa
aactcttaga
tcgatccacc
aacttcaaag
aatgggagaa
aacagctcat

acctaaatag

catacaccac
atcaatcaat
aatagatgca
gaaagtgggc
agcaaacatc
acaaggatgt
aatcagagaa
actgtttgcg
gctagagcta
tcttgcattc
atttaccatt
agacctgtat
atggagagat
acccaaagca
ggagctagaa
agcagtcttg
ctacaaagct
atggaacaag
caaaggaggc
aaactggaca
aataaactca
ggaaaacata
tcctagagta
cttttgcaca
aatatttgca
tcagctcaat

acatttctcc

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



aaagaagaca tacagacggc cacgaagcac atgaaaagat gctcaacatc
agagaaatgc aaatcaaaac tacaatgagg tatcacctca ctcctgttag
atcagaaaat ctacaaacaa caaatgctgg agagggtgtg gagaaaaggg
cactgttggt gggaatgtaa attgatacag ccactatgga gaacaatatg
aaaaaactaa aaatagaatt accatatgac ccagcaatcc cactactggg
gagaaaaccg taattcaaaa agacacatgc acccgaatgt tcattgcagc
atagccaggt catggaagca acctaaatgc ccatcgacag acgaatggat
tggtacatat atacaatgga atattactca gccataaaaa ggaacgaaat
ttagagacgt ggatggatct agagactgtc atacagagtg aagtaagtca
aacaaatatc gtatattaac gcatatatgt ggaacctgga aaaatggtac

gtctgcagga cagaaattga gacacaaatg taa

<210> 59

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 59
Pro Ala Ala Lys Arg Val Lys Leu Asp
1 5

<210> 60

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 60
Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

<210> 61
<211> 234
<212> PRT

175

actaattatt
aatgggcatc
aaccctcttg
gaggttcctt
catataccca
actatttaca
aaagaagatg
tgggtcattt
gaaagagaaa

agatgaaccg

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3873



<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 61

Ala Ser Asn Phe

1

Asp

Ile

Arg

Pro

65

Ile

Gly

Ser

Asp

Asn

145

Lys

Thr

Val

Ser

Gln

50

Lys

Phe

Leu

Gly

Asn

130

Gly

Val

Ile

Thr

Ser

35

Ser

Gly

Ala

Leu

Ile

115

Gly

Ile

Thr

Lys

Val

20

Asn

Ser

Ala

Thr

Lys

100

Tyr

Gly

Ala

Cys

Val
180

Thr

5

Ala

Ser

Ala

Trp

Asn

85

Asp

Ala

Thr

Glu

Ser

165

Glu

Gln

Pro

Arg

Gln

Arg

70

Ser

Gly

Met

Gly

Trp

150

Val

Val

Phe

Ser

Ser

Asn

55

Ser

Asp

Asn

Ala

Asp

135

Ile

Arg

Pro

Val

Asn

Gln

40

Arg

Tyr

Cys

Pro

Ser

120

Val

Ser

Gln

Lys

Sequence: Synthetic

Leu

Phe

25

Ala

Lys

Leu

Glu

Ile

105

Asn

Thr

Ser

Ser

Gly
185

Val

10

Ala

Tyr

Tyr

Asn

Leu

920

Pro

Phe

Val

Asn

Ser

170

Ala

Asp Asn

Asn Gly

Lys Val

Thr Ile

60

Met Glu
75

Ile Vval

Ser Ala

Thr Gln

Ala Pro

140

Ser Arg
155

Ala Gln

Trp Arg

176

Gly

Ile

Thr

45

Lys

Leu

Lys

Ile

Phe

125

Ser

Ser

Asn

Ser

Gly

Ala

30

Cys

Val

Thr

Ala

Ala

110

Val

Asn

Gln

Arg

Tyr
190

Thr

15

Glu

Ser

Glu

Ile

Met

95

Ala

Leu

Phe

Ala

Lys

175

Leu

Gly

Trp

Val

Val

Pro

80

Gln

Asn

Val

Ala

Tyr

160

Tyr

Asn



Met Glu Leu Thr Ile Pro Ile Phe Ala Thr Asn Ser Asp Cys Glu Leu

195

200

205

Ile Val Lys Ala Met Gln Gly Leu Leu Lys Asp Gly Asn Pro Ile Pro

210

215

220

Ser Ala Ile Ala Ala Asn Ser Gly Ile Tyr

225

<210> 62
<211> 9

<212> PRT
<213> Unknown

<220>

230

<223> Description of Unknown: "LAGLIDADG" family motif

peptide

<400> 62

Leu Ala Gly Leu Ile Asp Ala Asp Gly

1

<210> 63
<211> 116
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Description of Artificial
polypeptide

<400> 63
Glu Ile Gln Leu
1

Ser Val Arg Ile
20

Gly Met Asn Trp
35

Gly Trp Ile Asn
50

Lys Gly Arg Phe

Val Gln Ser
5

Ser Cys Ala

Val Arg Gln

Thr His Thr

55

Thr Phe Ser

Gly

Ala

Ala

40

Gly

Leu

Sequence: Synthetic

Gly Gly Leu Val Lys
10

Ser Gly Tyr Thr Phe
25

Pro Gly Lys Gly Leu
45

Glu Pro Thr Tyr Ala
60

Asp Asp Ser Lys Asn

177

Pro

Thr

30

Glu

Asp

Thr

Gly Gly

15

Asn Tyr

Trp Met

Ser Phe

Ala Tyr



65 70 75 80

Leu Gln Ile Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

Thr Arg Arg Gly Tyr Asp Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr
100 105 110

Thr Val Thr Val
115

<210> 64
<211> 107
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 64
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Ile Asn Ser Tyr
20 25 30

Leu Ser Trp Phe Gln Gln Lys Pro Gly Lys Ala Pro Lys Thr Leu Ile
35 40 45

Tyr Arg Ala Asn Arg Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Tyr
65 70 75 80

Glu Asp Phe Gly Ile Tyr Tyr Cys Gln Gln Tyr Asp Glu Ser Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 65

178



<211> 45
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 65
Leu Tyr Cys Arg Arg Leu Lys Ile
1 5

Ser Tyr Glu Lys Ser Asp Gly Val
20

Gln Glu Thr Tyr Glu Thr Leu Lys
35 40

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

66
35
PRT
Artificial Sequence

<220>
<223> Description of Artificial

polypeptide

<400> 66
Tyr Glu Asp Met Arg Gly Ile Leu
1 5

Ile Arg Gly Gln Pro Gly Pro Asn
20

Glu Asn Met
35

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

67
61
PRT
Artificial Sequence

<220>
<223> Description of Artificial

polypeptide

<400> 67
Lys Val Ala Lys Lys Pro Thr Asn

Sequence: Synthetic

Gln Val Arg Lys Ala Ala Ile Thr
10 15

Tyr Thr Gly Leu Ser Thr Arg Asn
25 30

His Glu Lys Pro Pro
45

Sequence: Synthetic

Tyr Ala Ala Pro Gln Leu Arg Ser

10 15

His Glu Glu Asp Ala Asp Ser Tyr
25 30

Sequence: Synthetic

Lys Ala Pro His Pro Lys Gln Glu

179



Pro Gln Glu Ile Asn Phe Pro Asp Asp Leu Pro Gly Ser Asn Thr Ala
20 25 30

Ala Pro Val Gln Glu Thr Leu His Gly Cys Gln Pro Val Thr Gln Glu
35 40 45

Asp Gly Lys Glu Ser Arg Ile Ser Val Gln Glu Arg Gln
50 55 60

<210> 68

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 68
Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu
1 5 10 15

Ser Leu Val Ile Thr
20

<210> 69

<211> 62

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 69
Ala Leu Ser Asn Ser Ile Met Tyr Phe Ser His Phe Val Pro Val Phe
1 5 10 15

Leu Pro Ala Lys Pro Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro
20 25 30

Ala Pro Thr Ile Ala Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys
35 40 45

180



Arg Pro Ala Ala Gly Gly Ala Val His Thr Arg Gly Leu Asp

<210> 70

50

<211> 415
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 70

Glu Ile Gln Leu

1

Ser

Gly

Gly

Lys

65

Leu

Thr

Thr

Gly

Ser
145

Val

Met

Trp

50

Gly

Gln

Arg

Val

Gly

130

Ala

Arg

Asn

35

Ile

Arg

Ile

Arg

Thr

115

Gly

Ser

Ile

20

Trp

Asn

Phe

Asn

Gly

100

Val

Gly

Val

Val Gln
5

Ser Cys

Val Arg

Thr His

Thr Phe

70

Ser Leu

85

Tyr Asp

Ser Ser

Ser Asp

Gly Asp
150

55

Ser

Ala

Gln

Thr

55

Ser

Arg

Trp

Gly

Ile

135

Arg

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

Gly

120

Gln

Val

60

Sequence: Synthetic

Gly

Ser

25

Pro

Glu

Asp

Glu

Phe

105

Gly

Met

Thr

Gly

10

Gly

Gly

Pro

Asp

Asp

920

Asp

Gly

Thr

Ile

Leu

Tyr

Lys

Thr

Ser

75

Thr

Val

Ser

Gln

Thr
155

181

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gly

Ser

140

Cys

Lys

Phe

Leu

45

Ala

Asn

Val

Gly

Gly

125

Pro

Arg

Pro

Thr

30

Glu

Asp

Thr

Tyr

Gln

110

Gly

Ser

Ala

Gly

15

Asn

Trp

Ser

Ala

Phe

95

Gly

Gly

Ser

Ser

Gly

Tyr

Met

Phe

Tyr

80

Cys

Thr

Ser

Leu

Gln
160



Asp

Pro

Ser

Ser

Asp

225

Ser

Ser

Ala

Ser

Thr

305

Gly

Lys

Gly

Leu

Ile

Lys

Arg

Ser

210

Glu

Gly

His

Pro

Leu

290

Arg

Val

Ile

Val

Lys

Asn

Thr

Phe

195

Leu

Ser

Gly

Phe

Arg

275

Arg

Gly

Leu

Gln

Tyr

355

His

Ser

Leu

180

Ser

Gln

Pro

Gly

Val

260

Pro

Pro

Leu

Leu

Val

340

Thr

Glu

Tyr

165

Ile

Gly

Tyr

Trp

Gly

245

Pro

Pro

Glu

Asp

Leu

325

Arg

Gly

Lys

Leu

Tyr

Ser

Glu

Thr

230

Ser

Val

Thr

Ala

Ile

310

Ser

Lys

Leu

Pro

Ser

Arg

Gly

Asp

215

Phe

Gly

Phe

Pro

Cys

295

Tyr

Leu

Ala

Ser

Pro

Trp

Ala

Ser

200

Phe

Gly

Ala

Leu

Ala

280

Arg

Ile

Val

Ala

Thr

360

Gln

Phe

Asn

185

Gly

Gly

Gly

Leu

Pro

265

Pro

Pro

Trp

Ile

Ile

345

Arg

Gly

Gln

170

Arg

Thr

Ile

Gly

Ser

250

Ala

Thr

Ala

Ala

Thr

330

Thr

Asn

Ser

Gln

Leu

Asp

Tyr

Thr

235

Asn

Lys

Ile

Ala

Pro

315

Leu

Ser

Gln

Gly

182

Lys

Glu

Tyr

Tyr

220

Lys

Ser

Pro

Ala

Gly

300

Leu

Tyr

Tyr

Glu

Ser

Pro

Ser

Thr

205

Cys

Leu

Ile

Thr

Ser

285

Gly

Ala

Cys

Glu

Thr

365

Tyr

Gly

Gly

190

Leu

Gln

Glu

Met

Thr

270

Gln

Ala

Gly

Arg

Lys

350

Tyr

Glu

Lys

175

Val

Thr

Gln

Ile

Tyr

255

Thr

Pro

Val

Thr

Arg

335

Ser

Glu

Asp

Ala

Pro

Ile

Tyr

Lys

240

Phe

Pro

Leu

His

Cys

320

Leu

Asp

Thr

Met



370

375

380

Arg Gly Ile Leu Tyr Ala Ala Pro Gln Leu Arg Ser Ile Arg Gly Gln

385

390

395

Pro Gly Pro Asn His Glu Glu Asp Ala Asp Ser Tyr Glu Asn Met

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

<220>

<223>

<400> 71

71
437
PRT
Artificial Sequence

405

polypeptide

Glu Ile Gln Leu

1

Ser

Gly

Gly

Lys

65

Leu

Thr

Thr

Gly

Val

Met

Trp

50

Gly

Gln

Arg

Val

Gly

Arg

Asn

35

Ile

Arg

Ile

Arg

Thr

115

Gly

Ile

20

Trp

Asn

Phe

Asn

Gly

100

Val

Gly

Val Gln
5

Ser Cys

Val Arg

Thr His

Thr Phe

70

Ser Leu

85

Tyr Asp

Ser Ser

Ser Asp

Ser

Ala

Gln

Thr

55

Ser

Arg

Trp

Gly

Ile

Description of Artificial

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

Gly

120

Gln

410

Sequence: Synthetic

Gly

Ser

25

Pro

Glu

Asp

Glu

Phe

105

Gly

Met

Gly

10

Gly

Gly

Pro

Asp

Asp

90

Asp

Gly

Thr

Leu

Tyr

Lys

Thr

Ser

75

Thr

Val

Ser

Gln

183

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gly

Ser

Lys

Phe

Leu

45

Ala

Asn

Val

Gly

Gly

125

Pro

Pro

Thr

30

Glu

Asp

Thr

Tyr

Gln

110

Gly

Ser

415

Gly

15

Asn

Trp

Ser

Ala

Phe

95

Gly

Gly

Ser

400

Gly

Tyr

Met

Phe

Tyr

80

Cys

Thr

Ser

Leu



Ser

145

Asp

Pro

Ser

Ser

Asp

225

Ser

Ser

Ala

Ser

Thr

305

Gly

Ile

130

Ala

Ile

Lys

Arg

Ser

210

Glu

Gly

His

Pro

Leu

290

Arg

Val

Gln

Ser

Asn

Thr

Phe

195

Leu

Ser

Gly

Phe

Arg

275

Arg

Gly

Leu

Val

Val

Ser

Leu

180

Ser

Gln

Pro

Gly

Val

260

Pro

Pro

Leu

Leu

Arg
340

Gly

Tyr

165

Ile

Gly

Tyr

Trp

Gly

245

Pro

Pro

Glu

Asp

Leu

325

Lys

Asp

150

Leu

Tyr

Ser

Glu

Thr

230

Ser

Val

Thr

Ala

Ile

310

Ser

Ala

135

Arg

Ser

Arg

Gly

Asp

215

Phe

Gly

Phe

Pro

Cys

295

Tyr

Leu

Ala

Val

Trp

Ala

Ser

200

Phe

Gly

Ala

Leu

Ala

280

Arg

Ile

Val

Ile

Thr

Phe

Asn

185

Gly

Gly

Gly

Leu

Pro

265

Pro

Pro

Trp

Ile

Thr
345

Ile

Gln

170

Arg

Thr

Ile

Gly

Ser

250

Ala

Thr

Ala

Ala

Thr

330

Ser

Thr

155

Gln

Leu

Asp

Tyr

Thr

235

Asn

Lys

Ile

Ala

Pro

315

Leu

Tyr

184

140

Cys

Lys

Glu

Tyr

Tyr

220

Lys

Ser

Pro

Ala

Gly

300

Leu

Tyr

Glu

Arg

Pro

Ser

Thr

205

Cys

Leu

Ile

Thr

Ser

285

Gly

Ala

Cys

Lys

Ala

Gly

Gly

190

Leu

Gln

Glu

Met

Thr

270

Gln

Ala

Gly

Arg

Ser
350

Ser

Lys

175

Val

Thr

Gln

Ile

Tyr

255

Thr

Pro

Val

Thr

Leu

335

Asp

Gln

160

Ala

Pro

Ile

Tyr

Lys

240

Phe

Pro

Leu

His

Cys

320

Lys

Gly



Val

Lys

Lys

385

Asp

Gly

Val

<210> 72

Tyr

His

370

Ala

Leu

Cys

Gln

Thr

355

Glu

Pro

Pro

Gln

Glu
435

<211> 438
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 72

Lys

His

Gly

Pro

420

Arg

Glu Ile Gln Leu

1

Ser Val Arg Ile

20

Gly Met Asn Trp

35

Gly Trp Ile Asn

50

Lys Gly Arg Phe

65

Leu Ser

Pro Pro

Pro Lys

390

Ser Asn
405

Val Thr

Gln

Val Gln

5

Ser Cys

Val Arg

Thr His

Thr Phe
70

Thr

Gln

375

Gln

Thr

Gln

Ser

Ala

Gln

Thr

55

Ser

Arg

360

Lys

Glu

Ala

Glu

Gly

Ala

Ala

40

Gly

Leu

Asn

Lys

Pro

Ala

Asp
425

Gln

Val

Gln

Pro

410

Gly

Glu

Ala

Glu

395

Val

Lys

Thr

Lys

380

Ile

Gln

Glu

Tyr

365

Lys

Asn

Glu

Ser

Sequence: Synthetic

Gly

Ser

25

Pro

Glu

Asp

Gly

10

Gly

Gly

Pro

Asp

Leu

Tyr

Lys

Thr

Ser
75

185

Val

Thr

Gly

Tyr

60

Lys

Lys

Phe

Leu

45

Ala

Asn

Glu

Pro

Phe

Thr

Arg
430

Pro

Thr

30

Glu

Asp

Thr

Thr

Thr

Pro

Leu

415

Ile

Gly

15

Asn

Trp

Ser

Ala

Leu

Asn

Asp

400

His

Ser

Gly

Tyr

Met

Phe

Tyr
80



Leu

Thr

Thr

Gly

Ser

145

Asp

Pro

Ser

Ser

Asp

225

Ser

Ser

Ala

Ser

Gln

Arg

Val

Gly

130

Ala

Ile

Lys

Arg

Ser

210

Glu

Gly

His

Pro

Leu

Ile

Arg

Thr

115

Gly

Ser

Asn

Thr

Phe

195

Leu

Ser

Gly

Phe

Arg

275

Arg

Asn

Gly

100

Val

Gly

Val

Ser

Leu

180

Ser

Gln

Pro

Gly

Val

260

Pro

Pro

Ser

85

Tyr

Ser

Ser

Gly

Tyr

165

Ile

Gly

Tyr

Trp

Gly

245

Pro

Pro

Glu

Leu

Asp

Ser

Asp

Asp

150

Leu

Tyr

Ser

Glu

Thr

230

Ser

Val

Thr

Ala

Arg

Trp

Gly

Ile

135

Arg

Ser

Arg

Gly

Asp

215

Phe

Gly

Phe

Pro

Cys

Ala

Tyr

Gly

120

Gln

Val

Trp

Ala

Ser

200

Phe

Gly

Ala

Leu

Ala

280

Arg

Glu

Phe

105

Gly

Met

Thr

Phe

Asn

185

Gly

Gly

Gly

Leu

Pro

265

Pro

Pro

Asp

920

Asp

Gly

Thr

Ile

Gln

170

Arg

Thr

Ile

Gly

Ser

250

Ala

Thr

Ala

Thr

Val

Ser

Gln

Thr

155

Gln

Leu

Asp

Tyr

Thr

235

Asn

Lys

Ile

Ala

186

Ala

Trp

Gly

Ser

140

Cys

Lys

Glu

Tyr

Tyr

220

Lys

Ser

Pro

Ala

Gly

Val

Gly

Gly

125

Pro

Arg

Pro

Ser

Thr

205

Cys

Leu

Ile

Thr

Ser

285

Gly

Tyr

Gln

110

Gly

Ser

Ala

Gly

Gly

190

Leu

Gln

Glu

Met

Thr

270

Gln

Ala

Phe

95

Gly

Gly

Ser

Ser

Lys

175

Val

Thr

Gln

Ile

Tyr

255

Thr

Pro

Val

Cys

Thr

Ser

Leu

Gln

160

Ala

Pro

Ile

Tyr

Lys

240

Phe

Pro

Leu

His



Thr

305

Gly

Lys

Gly

Leu

Asn

385

Asp

His

Ser

<210> 73

290

Arg

Val

Ile

Val

Lys

370

Lys

Asp

Gly

Val

Gly

Leu

Gln

Tyr

355

His

Ala

Leu

Cys

Gln
435

<211> 44
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 73

Leu

Leu

Val

340

Thr

Glu

Pro

Pro

Gln

420

Glu

Asp

Leu

325

Arg

Gly

Lys

His

Gly

405

Pro

Arg

Ile

310

Ser

Lys

Leu

Pro

Pro

390

Ser

Val

Gln

295

Tyr

Leu

Ala

Ser

Pro

375

Lys

Asn

Thr

Ile

Val

Ala

Thr

360

Gln

Gln

Thr

Gln

Trp

Ile

Ile

345

Arg

Lys

Glu

Ala

Glu
425

Ala

Thr

330

Thr

Asn

Lys

Pro

Ala

410

Asp

Pro

315

Leu

Ser

Gln

Val

Gln

395

Pro

Gly

300

Leu

Tyr

Tyr

Glu

Ala

380

Glu

Val

Lys

Ala

Cys

Glu

Thr

365

Lys

Ile

Gln

Glu

Gly

Arg

Lys

350

Tyr

Lys

Asn

Glu

Ser
430

Thr

Arg

335

Ser

Glu

Pro

Phe

Thr

415

Arg

Cys

320

Leu

Asp

Thr

Thr

Pro

400

Leu

Ile

Met Arg Asn Lys Lys Ile Leu Lys Glu Asp Glu Leu Leu Ser Glu Thr

1

5

10

15

Gln Gln Ala Ala Phe His Gln Ile Ala Met Glu Pro Phe Glu Ile Asn

187



20

Val Pro Lys Pro Lys Arg Arg Asn
35 40

<210> 74
<211> 50
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 74
Met Glu Gln Trp Asp His Phe His
1 5

Cys Ser Glu Ser Val Lys Phe Asp
20

Pro Pro Asn Pro Lys Asn Ser Pro
35 40

Phe Lys
50

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

75
33
PRT
Artificial Sequence

<220>
<223> Description of Artificial

polypeptide

<400> 75

25 30

Gly Vval Asn Phe

Sequence: Synthetic

Asn Gln Gln Glu Asp Thr Asp Ser
10 15

Ala Arg Ser Met Thr Ala Leu Leu
25 30

Ser Leu Gln Glu Lys Leu Lys Ser
45

Sequence: Synthetic

Gly Ala Ala Pro Ala Ala Ala Pro Ala Lys Gln Glu Ala Ala Ala Pro

1 5

Ala Pro Ala Ala Lys Ala Glu Ala
20

Ala

10 15

Pro Ala Ala Ala Pro Ala Ala Lys
25 30

188



<210> 76
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<221> MISC_FEATURE

<222> (1)..(20)

<223> This sequence may encompass 1-4 "Gly Gly Gly Gly Ser"
repeating units

<220>
<223> See specification as filed for detailed description of
substitutions and preferred embodiments

<400> 76
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gly Gly Ser
20

<210> 77

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 77
Gly Gly Gly Gly Gly Gly
1 5

<210> 78

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 78
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Gly Gly Gly Gly Gly Gly Gly Gly
1 5

<210> 79

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<220>

<221> MISC_FEATURE

<222> (1)..(20)

<223> This sequence may encompass 1-4 "Glu Ala Ala Ala Lys"
repeating units

<220>
<223> See specification as filed for detailed description of
substitutions and preferred embodiments

<400> 79
Glu Ala Ala Ala Lys Glu Ala Ala Ala Lys Glu Ala Ala Ala Lys Glu
1 5 10 15

Ala Ala Ala Lys
20

<210> 80

<211> 48

<212> RNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 80
cuaggaaucu ggaaguaccg aggaaacucg guacuuccug uguccuag 48

<210> 81

<211> 37

<212> RNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
oligonucleotide
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<400> 81
auauggaaga uccuggggaa cugggaucuu ccuaagu
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