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pMB1 ori
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EM7
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MfeI (82)
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EcoNI (287)
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EcoRI (1678)
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XmnI (2498)
BspHI (2506)

AseI (2564)

SpeI (2719)

SnaBI (2847)

NdeI (2952)

SdaI (3130)
PstI (3131)

PacI (3138)
BspLU11I (3148)

ApaLI (3462)

PacI (3878)
SwaI (3887)

NotI (3897)
EagI (3898)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGGCAGTCTGGTATTCAGGAGACCTTTCTGCCATCT

CTCCACCTACAGCCTGATTTGGGGCATGGCAGCAGTAGCGCTGAGCACAGCTCAAGTGGAAGTGGTGACCCAGGATGAAAGAAAGGCGCTGCACACAACT

GCATCCTTACGATGTTCTCTAAAGACATCCCAGGAACCCTTGATTGTGACATGGCAGAAAAAGAAAGCCGTGAGCCCAGAAAACATGGTCACCTACAGCA

AAACCCATGGGGTTGTAATCCAGCCTGCCTACAAAGACAGGATAAATGTCACAGAGCTGGGACTCTGGAACTCAAGCATCACCTTCTGGAACACAACATT

GGAAGATGAGGGTTGCTACATGTGTCTCTTCAACACGTTTGGTTCTCAGAAGGTCTCAGGAACAGCTTGCCTTACCCTCTATGTACAGCCCATAGTACAC

CTTCACTACAACTATTTTGAAGACCACCTAAACATCACTTGCTCTGCGACTGCCCGTCCAGCCCCTGCCATCTCCTGGAAGGGTACTGGGACAGGAATTG

AGAATAGTACCGAGAGTCACTTCCATTCAAATGGGACTACATCTGTCACCAGCATCCTCCGGGTCAAAGACCCCAAAACTCAAGTTGGGAAGGAAGTGAT

CTGCCAGGTTTTATACCTGGGGAATGTGATTGACTACAAGCAGAGTCTGGACAAAGGATTTTGGTTTTCAGTTCCACTGTTGCTAAGCATTGTTTCTCTG

GTAATTCTTCTGGTCTTGATCTCCATCTTACTATACTGGAAACGTCACCGAAATCAGGAGCGGGGTGAATCATCACAGGGGATGCAAAGAATGAAATAAG

AGCTCTAGAGAAATTATACAGAACCCTGAACGTGTTTCCCTGGTGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAG

AATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGC

ATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGC

AAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTT

GCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCA

CATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTT

CATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTG

TACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTC

TGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTT

GCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTC

CTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGA

 •  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

 M  G  S   L   V  F   R   R   P   F   C   H  L

  S   T   Y   S   L   I   W  G  M  A   A   V  A   L   S   T   A   Q  V  E   V  V  T   Q  D  E   R   K  A   L   H  T   T  

 A   S   L   R   C   S   L   K   T   S   Q  E   P   L   I   V  T   W  Q  K  K  K  A   V  S   P   E   N  M  V  T   Y   S   

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

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

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

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

  C   Q  V  L   Y   L   G  N  V  I   D  Y   K  Q  S   L   D  K  G  F   W  F   S   V  P   L   L   L   S   I   V  S   L  

 V  I   L   L   V  L   I   S   I   L   L   Y   W  K  R   H  R   N  Q  E   R   G  E   S   S   Q  G  M  Q  R   M  K  • 

SgfI (6)
PvuI (7)

MfeI (82) EcoNI (96)

Psp1406I (203) PvuII (239)
HindIII (245)

EcoNI (287)
Bsu36I (291)

NaeI (441)
NgoMIV (441)

KasI (535) AgeI (552)
NcoI (560)
XcmI (560)

AfeI (636)
Eco47III (636)

NcoI (804)

BspLU11I (917) BsrGI (981)

BstXI (1122)

BsaBI (1317) BsrBI (1357)

XbaI (1403) NheI (1444)
MscI (1450)

HpaI (1582) MfeI (1593)

EcoRI (1678)

SspI (1917) SwaI (1931) EcoO109I (1992)

BstXI (2221)

StuI (2356)

XmnI (2498)

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

141

136

103

70

36

1

13

47

80

113

147

180

213

247



AGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC

T TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTT

TGGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCC

ATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCA

TAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAAT

ACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCC

AGGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGC

GTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC

CAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGC

TTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGC

CTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA

GGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAA

AAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCA

AGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC A

GCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACA
AAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA
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