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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCATCATGAACAGCAGCAGCGCCAACATCACCTACGCCAGTCG

CAAGCGGCGGAAGCCGGTGCAGAAAACAGTAAAGCCAATCCCAGCTGAAGGAATCAAGTCAAATCCTTCCAAGCGGCATAGAGACCGACTTAATACAGAG

TTGGACCGTTTGGCTAGCCTGCTGCCTTTCCCACAAGATGTTATTAATAAGTTGGACAAACTTTCAGTTCTTAGGCTCAGCGTCAGTTACCTGAGAGCCA

AGAGCTTCTTTGATGTTGCATTAAAATCCTCCCCTACTGAAAGAAACGGAGGCCAGGATAACTGTAGAGCAGCAAATTTCAGAGAAGGCCTGAACTTACA

AGAAGGAGAATTCTTATTACAGGCTCTGAATGGCTTTGTATTAGTTGTCACTACAGATGCTTTGGTCTTTTATGCTTCTTCTACTATACAAGATTATCTA

GGGTTTCAGCAGTCTGATGTCATACATCAGAGTGTATATGAACTTATCCATACCGAAGACCGAGCTGAATTTCAGCGTCAGCTACACTGGGCATTAAATC

CTTCTCAGTGTACAGAGTCTGGACAAGGAATTGAAGAAGCCACTGGTCTCCCCCAGACAGTAGTCTGTTATAACCCAGACCAGATTCCTCCAGAAAACTC

TCCTTTAATGGAGAGGTGCTTCATATGTCGTCTAAGGTGTCTGCTGGATAATTCATCTGGTTTTCTGGCAATGAATTTCCAAGGGAAGTTAAAGTATCTT

CATGGACAGAAAAAGAAAGGGAAAGATGGATCAATACTTCCACCTCAGTTGGCTTTGTTTGCGATAGCTACTCCACTTCAGCCACCATCCATACTTGAAA

TCCGGACCAAAAATTTTATCTTTAGAACCAAACACAAACTAGACTTCACACCTATTGGTTGTGATGCCAAAGGAAGAATTGTTTTAGGATATACTGAAGC

AGAGCTGTGCACGAGAGGCTCAGGTTATCAGTTTATTCATGCAGCTGATATGCTTTATTGTGCCGAGTCCCATATCCGAATGATTAAGACTGGAGAAAGT

GGCATGATAGTTTTCCGGCTTCTTACAAAAAACAACCGATGGACTTGGGTCCAGTCTAATGCACGCCTGCTTTATAAAAATGGAAGACCAGATTATATCA

TTGTAACTCAGAGACCACTAACAGATGAGGAAGGAACAGAGCATTTACGAAAACGAAATACGAAGTTGCCTTTTATGTTTACCACTGGAGAAGCTGTGTT

GTATGAGGCAACCAACCCTTTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAGTGGAAAAGACTCTGCTACCACATCCACTCTA

AGCAAGGACTCTCTCAATCCTAGTTCCCTCCTGGCTGCCATGATGCAACAAGATGAGTCTATTTATCTCTATCCTGCTTCAAGTACTTCAAGTACTGCAC

CTTTTGAAAACAACTTTTTCAACGAATCTATGAATGAATGCAGAAATTGGCAAGATAATACTGCACCGATGGGAAATGATACTATCCTGAAACATGAGCA

AATTGACCAGCCTCAGGATGTGAACTCATTTGCTGGAGGTCACCCAGGGCTCTTTCAAGATAGTAAAAACAGTGACTTGTACAGCATAATGAAAAACCTA

GGCATTGATTTTGAAGACATCAGACACATGCAGAATGAAAAATTTTTCAGAAATGATTTTTCTGGTGAGGTTGACTTCAGAGACATTGACTTAACGGATG

AAATCCTGACGTATGTCCAAGATTCTTTAAGTAAGTCTCCCTTCATACCTTCAGATTATCAACAGCAACAGTCCTTGGCTCTGAACTCAAGCTGTATGGT

ACAGGAACACCTACATCTAGAACAGCAACAGCAACATCACCAAAAGCAAGTAGTAGTGGAGCCACAGCAACAGCTGTGTCAGAAGATGAAGCACATGCAA

GTTAATGGCATGTTTGAAAATTGGAACTCTAACCAATTCGTGCCTTTCAATTGTCCACAGCAAGACCCACAACAATATAATGTCTTTACAGACTTACATG

GGATCAGTCAAGAGTTCCCCTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCTGTAATCAGCCTGTATTACCACAACATTCCAA

 M   N   S   S   S   A   N   I   T   Y   A   S   R

  K   R   R   K   P   V   Q   K   T   V   K   P   I   P   A   E   G   I   K   S   N   P   S   K   R   H   R   D   R   L   N   T   E  

 L   D   R   L   A   S   L   L   P   F   P   Q   D   V   I   N   K   L   D   K   L   S   V   L   R   L   S   V   S   Y   L   R   A   

K   S   F   F   D   V   A   L   K   S   S   P   T   E   R   N   G   G   Q   D   N   C   R   A   A   N   F   R   E   G   L   N   L   Q

  E   G   E   F   L   L   Q   A   L   N   G   F   V   L   V   V   T   T   D   A   L   V   F   Y   A   S   S   T   I   Q   D   Y   L  

 G   F   Q   Q   S   D   V   I   H   Q   S   V   Y   E   L   I   H   T   E   D   R   A   E   F   Q   R   Q   L   H   W   A   L   N   

P   S   Q   C   T   E   S   G   Q   G   I   E   E   A   T   G   L   P   Q   T   V   V   C   Y   N   P   D   Q   I   P   P   E   N   S

  P   L   M   E   R   C   F   I   C   R   L   R   C   L   L   D   N   S   S   G   F   L   A   M   N   F   Q   G   K   L   K   Y   L  

 H   G   Q   K   K   K   G   K   D   G   S   I   L   P   P   Q   L   A   L   F   A   I   A   T   P   L   Q   P   P   S   I   L   E   

I   R   T   K   N   F   I   F   R   T   K   H   K   L   D   F   T   P   I   G   C   D   A   K   G   R   I   V   L   G   Y   T   E   A

  E   L   C   T   R   G   S   G   Y   Q   F   I   H   A   A   D   M   L   Y   C   A   E   S   H   I   R   M   I   K   T   G   E   S  

 G   M   I   V   F   R   L   L   T   K   N   N   R   W   T   W   V   Q   S   N   A   R   L   L   Y   K   N   G   R   P   D   Y   I   

I   V   T   Q   R   P   L   T   D   E   E   G   T   E   H   L   R   K   R   N   T   K   L   P   F   M   F   T   T   G   E   A   V   L

  Y   E   A   T   N   P   F   P   A   I   M   D   P   L   P   L   R   T   K   N   G   T   S   G   K   D   S   A   T   T   S   T   L  

 S   K   D   S   L   N   P   S   S   L   L   A   A   M   M   Q   Q   D   E   S   I   Y   L   Y   P   A   S   S   T   S   S   T   A   

P   F   E   N   N   F   F   N   E   S   M   N   E   C   R   N   W   Q   D   N   T   A   P   M   G   N   D   T   I   L   K   H   E   Q

  I   D   Q   P   Q   D   V   N   S   F   A   G   G   H   P   G   L   F   Q   D   S   K   N   S   D   L   Y   S   I   M   K   N   L  

 G   I   D   F   E   D   I   R   H   M   Q   N   E   K   F   F   R   N   D   F   S   G   E   V   D   F   R   D   I   D   L   T   D   

E   I   L   T   Y   V   Q   D   S   L   S   K   S   P   F   I   P   S   D   Y   Q   Q   Q   Q   S   L   A   L   N   S   S   C   M   V

  Q   E   H   L   H   L   E   Q   Q   Q   Q   H   H   Q   K   Q   V   V   V   E   P   Q   Q   Q   L   C   Q   K   M   K   H   M   Q  

 V   N   G   M   F   E   N   W   N   S   N   Q   F   V   P   F   N   C   P   Q   Q   D   P   Q   Q   Y   N   V   F   T   D   L   H   

G   I   S   Q   E   F   P   Y   K   S   E   M   D   S   M   P   Y   T   Q   N   F   I   S   C   N   Q   P   V   L   P   Q   H   S   K

  C   T   E   L   D   Y   P   M   G   S   F   E   P   S   P   Y   P   T   T   S   S   L   E   D   F   V   T   C   L   Q   L   P   E  

 N   Q   K   H   G   L   N   P   Q   S   A   I   I   T   P   Q   T   C   Y   A   G   A   V   S   M   Y   Q   C   Q   P   E   P   Q   

H   T   H   V   G   Q   M   Q   Y   N   P   V   L   P   G   Q   Q   A   F   L   N   K   F   Q   N   G   V   L   N   E   T   Y   P   A

  E   L   N   N   I   N   N   T   Q   T   T   T   H   L   Q   P   L   H   H   P   S   E   A   R   P   F   P   D   L   T   S   S   G  

 F   L   •  

SgfI (6)
PvuI (7)

Psp1406I (203) HindIII (245) Bsu36I (291)

NgoMIV (441)

AgeI (552) BspHI (560)

NheI (712) AseI (742)

StuI (885)

EcoRI (907)

NdeI (1221)

BspEI (1400)

ApaLI (1506)

BamHI (1833) SpeI (1864)

Bsu36I (2110) BstEII (2137) AvrII (2196)

XbaI (2415)

1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

2501

2601

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680



ATGTACAGAGCTGGACTACCCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTCTAGTTTAGAAGATTTTGTCACTTGTTTACAACTTCCTGAA

AACCAAAAGCATGGATTAAATCCACAGTCAGCCATAATAACTCCTCAGACATGTTATGCTGGGGCCGTGTCGATGTATCAGTGCCAGCCAGAACCTCAGC

ACACCCACGTGGGTCAGATGCAGTACAATCCAGTACTGCCAGGCCAACAGGCATTTTTAAACAAGTTTCAGAATGGAGTTTTAAATGAAACATATCCAGC

TGAATTAAATAACATAAATAACACTCAGACTACCACACATCTTCAGCCACTTCATCATCCGTCAGAAGCCAGACCTTTTCCTGATTTGACATCCAGTGGA

TTCCTGTAATTCCAAGCCCAATTTTGACCCTGACGCGTTCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGA

AAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACA

AGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAA

TTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGC

CAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTT

TAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAAT

CCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTT

CTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCA

TAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGT

CAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGAT

GATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGA

TCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAG

CGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGG

CGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTC

AAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCAT

AAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGT

GGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGG

GTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGA

ACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGAC

AGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCT

TCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTC

 •   N   R   T   Y   K   L   P   I   L   E   E   I   T   T   K   V   L   K   G   N   M   E   I   L   V   F   C   D   P   A   

Y   D   S   I   L   E   R   C   M   G   C   P   S   V   V   R   I   S   R   D   V   E   D   S   Y   P   H   R   V   A   V   I   T   D

  F   D   K   Q   G   N   S   V   A   S   G   I   A   I   A   E   A   C   V   T   V   R   G   I   Y   A   E   I   H   V   A   S   I  

 I   E   G   T   K   T   R   I   A   A   G   V   H   H   K   N   D   E   Y   L   M   T   I   K   E   T   A   V   E   V   L   E   L   

D   Q   Q   S   I   N   F   T   K   M  

 M   N   S   S   S   A   N   I   T   Y   A   S   R

  K   R   R   K   P   V   Q   K   T   V   K   P   I   P   A   E   G   I   K   S   N   P   S   K   R   H   R   D   R   L   N   T   E  

 L   D   R   L   A   S   L   L   P   F   P   Q   D   V   I   N   K   L   D   K   L   S   V   L   R   L   S   V   S   Y   L   R   A   

K   S   F   F   D   V   A   L   K   S   S   P   T   E   R   N   G   G   Q   D   N   C   R   A   A   N   F   R   E   G   L   N   L   Q

  E   G   E   F   L   L   Q   A   L   N   G   F   V   L   V   V   T   T   D   A   L   V   F   Y   A   S   S   T   I   Q   D   Y   L  

 G   F   Q   Q   S   D   V   I   H   Q   S   V   Y   E   L   I   H   T   E   D   R   A   E   F   Q   R   Q   L   H   W   A   L   N   

P   S   Q   C   T   E   S   G   Q   G   I   E   E   A   T   G   L   P   Q   T   V   V   C   Y   N   P   D   Q   I   P   P   E   N   S

  P   L   M   E   R   C   F   I   C   R   L   R   C   L   L   D   N   S   S   G   F   L   A   M   N   F   Q   G   K   L   K   Y   L  

 H   G   Q   K   K   K   G   K   D   G   S   I   L   P   P   Q   L   A   L   F   A   I   A   T   P   L   Q   P   P   S   I   L   E   

I   R   T   K   N   F   I   F   R   T   K   H   K   L   D   F   T   P   I   G   C   D   A   K   G   R   I   V   L   G   Y   T   E   A

  E   L   C   T   R   G   S   G   Y   Q   F   I   H   A   A   D   M   L   Y   C   A   E   S   H   I   R   M   I   K   T   G   E   S  

 G   M   I   V   F   R   L   L   T   K   N   N   R   W   T   W   V   Q   S   N   A   R   L   L   Y   K   N   G   R   P   D   Y   I   

I   V   T   Q   R   P   L   T   D   E   E   G   T   E   H   L   R   K   R   N   T   K   L   P   F   M   F   T   T   G   E   A   V   L

  Y   E   A   T   N   P   F   P   A   I   M   D   P   L   P   L   R   T   K   N   G   T   S   G   K   D   S   A   T   T   S   T   L  

 S   K   D   S   L   N   P   S   S   L   L   A   A   M   M   Q   Q   D   E   S   I   Y   L   Y   P   A   S   S   T   S   S   T   A   

P   F   E   N   N   F   F   N   E   S   M   N   E   C   R   N   W   Q   D   N   T   A   P   M   G   N   D   T   I   L   K   H   E   Q

  I   D   Q   P   Q   D   V   N   S   F   A   G   G   H   P   G   L   F   Q   D   S   K   N   S   D   L   Y   S   I   M   K   N   L  

 G   I   D   F   E   D   I   R   H   M   Q   N   E   K   F   F   R   N   D   F   S   G   E   V   D   F   R   D   I   D   L   T   D   

E   I   L   T   Y   V   Q   D   S   L   S   K   S   P   F   I   P   S   D   Y   Q   Q   Q   Q   S   L   A   L   N   S   S   C   M   V

  Q   E   H   L   H   L   E   Q   Q   Q   Q   H   H   Q   K   Q   V   V   V   E   P   Q   Q   Q   L   C   Q   K   M   K   H   M   Q  

 V   N   G   M   F   E   N   W   N   S   N   Q   F   V   P   F   N   C   P   Q   Q   D   P   Q   Q   Y   N   V   F   T   D   L   H   

G   I   S   Q   E   F   P   Y   K   S   E   M   D   S   M   P   Y   T   Q   N   F   I   S   C   N   Q   P   V   L   P   Q   H   S   K

  C   T   E   L   D   Y   P   M   G   S   F   E   P   S   P   Y   P   T   T   S   S   L   E   D   F   V   T   C   L   Q   L   P   E  

 N   Q   K   H   G   L   N   P   Q   S   A   I   I   T   P   Q   T   C   Y   A   G   A   V   S   M   Y   Q   C   Q   P   E   P   Q   

H   T   H   V   G   Q   M   Q   Y   N   P   V   L   P   G   Q   Q   A   F   L   N   K   F   Q   N   G   V   L   N   E   T   Y   P   A

  E   L   N   N   I   N   N   T   Q   T   T   T   H   L   Q   P   L   H   H   P   S   E   A   R   P   F   P   D   L   T   S   S   G  

 F   L   •  

BstXI (2802) BspLU11I (2848)

BbrPI (2905)

MluI (3132)

HpaI (3301) EcoRI (3397)

SapI (3579)

SspI (3636) SwaI (3650)

EcoO109I (3711)

SacI (3911) BstXI (3940)

StuI (4075)

XmnI (4217)
BspHI (4225)

AseI (4283)

SacI (4340)

SpeI (4438)

SnaBI (4566)

NdeI (4671)

SdaI (4849)
PstI (4850)

PacI (4857)

BspLU11I (4867)

ApaLI (5181)

2701

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

141

109

76

43

9

680

713

747

780

813

847



AGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAG

CAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAG

CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCA

GAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTA

ATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATC
AAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (5597)

SwaI (5606) NotI (5616)
EagI (5617)

5201

5301

5401

5501

5601
5701
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