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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGCCTCTGCTGACAAGAATGGCGGGAGCGTGTCCTC

TGTGTCCAGCAGCCGCCTGCAGAGCCGGAAGCCACCCAACCTCTCCATCACCATCCCGCCACCCGAGAAAGAGACCCAGGCCCCTGGCGAGCAGGACAGC

ATGCTGCCTGAGGGTTTTCAGAATAGGAGGCTAAAGAAAAGCCAGCCCAGGACCTGGGCTTCACACACCACCGCCTGCCCTCCCTCCTTCCTCCCCAAGA

GGAAGAACCCAGCCTACTTGAAGAGCGTCAGCCTCCAGGAGCCACGCAGCCGATGGCAGGAGAGTTCAGAGAAGCGCCCTGGCTTCCGCCGCCAGGCCTC

ACTGTCCCAGAGCATCCGCAAGGGCGCAGCCCAGTGGTTTGGAGTCAGCGGCGACTGGGAGGGGCAGCGGCAGCAGTGGCAGCGCCGCAGCCTGCACCAC

TGCAGCATGCGCTACGGCCGCCTGAAGGCCTCGTGCCAGCGTGACCTGGAGCTCCCCAGCCAGGAGGCACCGTCCTTCCAGGGCACTGAGTCCCCAAAGC

CCTGCAAGATGCCCAAGATTGTGGATCCGCTGGCCCGGGGCCGGGCCTTCCGCCACCCGGAGGAGATGGACAGGCCCCACGCCCCGCACCCACCGCTGAC

CCCCGGAGTCCTGTCCCTCACCTCCTTCACCAGTGTCCGTTCTGGCTACTCCCACCTGCCACGCCGCAAGAGAATGTCTGTGGCCCACATGAGCTTGCAA

GCTGCCGCTGCCCTCCTCAAGGGGCGCTCGGTGCTGGATGCCACCGGACAGCGGTGCCGGGTGGTCAAGCGCAGCTTTGCCTTCCCGAGCTTCCTGGAGG

AGGATGTGGTCGATGGGGCAGACACGTTTGACTCCTCCTTTTTTAGTAAGGAAGAAATGAGCTCCATGCCTGATGATGTCTTTGAGTCCCCCCCACTCTC

TGCCAGCTACTTCCGAGGGATCCCACACTCAGCCTCCCCTGTCTCCCCCGATGGGGTGCAAATCCCTCTGAAGGAGTATGGCCGAGCCCCAGTCCCCGGG

CCCCGGCGCGGCAAGCGCATCGCCTCCAAGGTGAAGCACTTTGCCTTTGATCGGAAGAAGCGGCACTACGGCCTCGGCGTGGTGGGCAACTGGCTGAACC

GCAGCTACCGCCGCAGCATCAGCAGCACTGTGCAGCGGCAGCTGGAGAGCTTCGACAGCCACCGGCCCTACTTCACCTACTGGCTGACCTTCGTCCATGT

CATCATCACGCTGCTGGTGATTTGCACGTATGGCATCGCACCCGTGGGCTTTGCCCAGCACGTCACCACCCAGCTGGTGCTGCGGAACAAAGGTGTGTAC

GAGAGCGTGAAGTACATCCAGCAGGAGAACTTCTGGGTTGGCCCCAGCTCGATTGACCTGATCCACCTGGGGGCCAAGTTCTCACCCTGCATCCGGAAGG

ACGGGCAGATCGAGCAGCTGGTGCTGCGCGAGCGAGACCTGGAGCGGGACTCAGGCTGCTGTGTCCAGAATGACCACTCCGGATGCATCCAGACCCAGCG

GAAGGACTGCTCGGAGACTTTGGCCACTTTTGTCAAGTGGCAGGATGACACTGGGCCCCCCATGGACAAGTCTGATCTGGGCCAGAAGCGGACTTCGGGG

GCTGTCTGCCACCAGGACCCCAGGACCTGCGAGGAGCCAGCCTCCAGCGGTGCCCACATCTGGCCCGATGACATCACTAAGTGGCCGATCTGCACAGAGC

AGGCCAGGAGCAACCACACAGGCTTCCTGCACATGGACTGCGAGATCAAGGGCCGCCCCTGCTGCATCGGCACCAAGGGCAGCTGTGAGATCACCACCCG

GGAATACTGTGAGTTCATGCACGGCTATTTCCATGAGGAAGCAACACTCTGCTCCCAGGTGCACTGCTTGGACAAGGTGTGTGGGCTGCTGCCCTTCCTC

AACCCTGAGGTCCCAGATCAGTTCTACAGGCTCTGGCTGTCTCTCTTCCTACATGCTGGCGTGGTGCACTGCCTCGTGTCTGTGGTCTTTCAAATGACCA

TCCTGAGGGACCTGGAGAAGCTGGCCGGCTGGCACCGTATCGCCATCATCTTCATCCTCAGTGGCATCACAGGCAACCTCGCCAGTGCCATCTTTCTCCC

 M   A   S   A   D   K   N   G   G   S   V   S   S

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

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

R   K   N   P   A   Y   L   K   S   V   S   L   Q   E   P   R   S   R   W   Q   E   S   S   E   K   R   P   G   F   R   R   Q   A   S

  L   S   Q   S   I   R   K   G   A   A   Q   W   F   G   V   S   G   D   W   E   G   Q   R   Q   Q   W   Q   R   R   S   L   H   H  

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

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

  P   G   V   L   S   L   T   S   F   T   S   V   R   S   G   Y   S   H   L   P   R   R   K   R   M   S   V   A   H   M   S   L   Q  

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

E   D   V   V   D   G   A   D   T   F   D   S   S   F   F   S   K   E   E   M   S   S   M   P   D   D   V   F   E   S   P   P   L   S

  A   S   Y   F   R   G   I   P   H   S   A   S   P   V   S   P   D   G   V   Q   I   P   L   K   E   Y   G   R   A   P   V   P   G  

 P   R   R   G   K   R   I   A   S   K   V   K   H   F   A   F   D   R   K   K   R   H   Y   G   L   G   V   V   G   N   W   L   N   

R   S   Y   R   R   S   I   S   S   T   V   Q   R   Q   L   E   S   F   D   S   H   R   P   Y   F   T   Y   W   L   T   F   V   H   V

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

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

D   G   Q   I   E   Q   L   V   L   R   E   R   D   L   E   R   D   S   G   C   C   V   Q   N   D   H   S   G   C   I   Q   T   Q   R

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

 A   V   C   H   Q   D   P   R   T   C   E   E   P   A   S   S   G   A   H   I   W   P   D   D   I   T   K   W   P   I   C   T   E   

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

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

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

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

  Y   R   A   E   V   G   P   A   G   S   Q   F   G   L   L   A   C   L   F   V   E   L   F   Q   S   W   P   L   L   E   R   P   W  

 K   A   F   L   N   L   S   A   I   V   L   F   L   F   I   C   G   L   L   P   W   I   D   N   I   A   H   I   F   G   F   L   S   

G   L   L   L   A   F   A   F   L   P   Y   I   T   F   G   T   S   D   K   Y   R   K   R   A   L   I   L   V   S   L   L   A   F   A

  G   L   F   A   A   L   V   L   W   L   Y   I   Y   P   I   N   W   P   W   I   E   H   L   T   C   F   P   F   T   S   R   F   C  

 E   K   Y   E   L   D   Q   V   L   H   •  

SgfI (6)
PvuI (7)

MfeI (82)

Psp1406I (203) HindIII (245)

AgeI (552)
BstEII (555)

NcoI (560)

SphI (698)

XcmI (841)

SphI (1004)

BamHI (1122)

BamHI (1517)

PshAI (1785)

BstAPI (2013) BsrBI (2041) NsiI (2082)

MscI (2120) NcoI (2159)

DraIII (2274)
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ATACCGGGCAGAGGTGGGCCCGGCCGGCTCACAGTTCGGCCTCCTCGCCTGCCTCTTCGTGGAGCTCTTCCAGAGCTGGCCGCTGCTGGAGAGGCCCTGG

AAGGCCTTCCTCAACCTCTCGGCCATCGTGCTCTTCCTGTTCATCTGTGGCCTCCTGCCCTGGATCGACAACATCGCCCACATCTTCGGCTTCCTCAGTG

GCCTGCTGCTGGCCTTCGCCTTCCTGCCCTACATCACCTTCGGCACCAGCGACAAGTACCGCAAGCGGGCACTCATCCTGGTGTCACTGCTGGCCTTTGC

CGGCCTCTTCGCCGCCCTCGTGCTGTGGCTGTACATCTACCCCATTAACTGGCCCTGGATCGAGCACCTCACCTGCTTCCCCTTCACCAGCCGCTTCTGC

GAGAAGTATGAGCTGGACCAGGTGCTGCACTGACCGCTGGGCCACACGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAAC

TAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAAT

TGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCAT

AGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTG

TTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTC

CCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCC

CTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTG

GTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCT

CTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCC

GTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTG

GTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGT

TGAAGGTCTTCATGGTGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCC

AGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACA

TTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGC

CCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGG

CATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAA

ATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAG

CCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGC

GTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC

CAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGC

TTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGC

CTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA

GGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAA

AAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCA

 •   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   A   S   A   D   K   N   G   G   S   V   S   S

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

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

R   K   N   P   A   Y   L   K   S   V   S   L   Q   E   P   R   S   R   W   Q   E   S   S   E   K   R   P   G   F   R   R   Q   A   S

  L   S   Q   S   I   R   K   G   A   A   Q   W   F   G   V   S   G   D   W   E   G   Q   R   Q   Q   W   Q   R   R   S   L   H   H  

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

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

  P   G   V   L   S   L   T   S   F   T   S   V   R   S   G   Y   S   H   L   P   R   R   K   R   M   S   V   A   H   M   S   L   Q  

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

E   D   V   V   D   G   A   D   T   F   D   S   S   F   F   S   K   E   E   M   S   S   M   P   D   D   V   F   E   S   P   P   L   S

  A   S   Y   F   R   G   I   P   H   S   A   S   P   V   S   P   D   G   V   Q   I   P   L   K   E   Y   G   R   A   P   V   P   G  

 P   R   R   G   K   R   I   A   S   K   V   K   H   F   A   F   D   R   K   K   R   H   Y   G   L   G   V   V   G   N   W   L   N   

R   S   Y   R   R   S   I   S   S   T   V   Q   R   Q   L   E   S   F   D   S   H   R   P   Y   F   T   Y   W   L   T   F   V   H   V

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

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

D   G   Q   I   E   Q   L   V   L   R   E   R   D   L   E   R   D   S   G   C   C   V   Q   N   D   H   S   G   C   I   Q   T   Q   R

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

 A   V   C   H   Q   D   P   R   T   C   E   E   P   A   S   S   G   A   H   I   W   P   D   D   I   T   K   W   P   I   C   T   E   

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

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

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

  Y   R   A   E   V   G   P   A   G   S   Q   F   G   L   L   A   C   L   F   V   E   L   F   Q   S   W   P   L   L   E   R   P   W  

 K   A   F   L   N   L   S   A   I   V   L   F   L   F   I   C   G   L   L   P   W   I   D   N   I   A   H   I   F   G   F   L   S   

G   L   L   L   A   F   A   F   L   P   Y   I   T   F   G   T   S   D   K   Y   R   K   R   A   L   I   L   V   S   L   L   A   F   A

  G   L   F   A   A   L   V   L   W   L   Y   I   Y   P   I   N   W   P   W   I   E   H   L   T   C   F   P   F   T   S   R   F   C  

 E   K   Y   E   L   D   Q   V   L   H   •  

XmnI (2799)

BsrGI (3029)

XcmI (3141)
NheI (3147)

MscI (3153)

HpaI (3285) MfeI (3296)

EcoRI (3381)

SspI (3620) SwaI (3634)

XmnI (4201)
BbsI (4205)

AseI (4267)

SpeI (4422)

SnaBI (4550)

NdeI (4655)

SdaI (4833)
PacI (4841)

BspLU11I (4851)

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

5201

5301

5401

141

137

104

71

37

4

713

747

780

813

847



AGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCA

GCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACA
AAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

PacI (5581) SwaI (5590)

NotI (5600)

5501

5601
5701
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