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GCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCC
160

CGTGAAAAGCCCCTTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTTTTCCTTCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGG

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

Ssp I�

CTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCA
320

GAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGACTTCTAGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGT

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

ATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAG
480

TACTACTCGTGAAAATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAACTCATGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTC

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

Sca I�

AATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACC
640

TTAATACGTCACGACGGTATTGGTACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTTCGGTATGG

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

Pvu I�

AAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCT
800

TTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGA

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

GGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAG
960

CCGACCAAATAACGACTATTTAGACCTCGGCCACTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATC

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

GTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTG
1120

CACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTGAAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGAC

   C  L  T  D  .  A  L  V  T  V  R  P  S  L  L  I  Y  T  L  D  .  F  K  T  S  F  L  I  .  K  D  L  G  E  D  P  F  .  .  S  H  D  Q  N  P  L  T  .  V  F  V  P  L 
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AGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGC
1280

TCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAACGGCCTAGTTCTCGATGGTTGAGAAAAAGGCTTCCATTGACCGAAGTCG

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

AGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGAC
1440

TCTCGCGTCTATGGTTTATGACAGGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGATTAGGACAATGGTCACCGACGACGGTCACCGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTG

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

GATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT
1600

CTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCA

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

AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCG
1760

TTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGC

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

GCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAG
1920

CGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTGTACAAGAAAGGACGCAATAGGGGACTAAGACACCTATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTC

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

CGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTAT
2080

GCCTTCTCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGCGTTAATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATA

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

Pvu II�

GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTCGAAATTAACCCTCACTAAAGGGAACAAAAGCTGGTACCCCGCATTTGATGGTTTCGCCTAAAAAGATGTTTTAAT
2240

CGAAGGCCGAGCATACAACACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTGTCGATACTGGTACTAATGCGGTTCGAGCTTTAATTGGGAGTGATTTCCCTTGTTTTCGACCATGGGGCGTAAACTACCAAAGCGGATTTTTCTACAAAATTA

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

Acc65 I�
Kpn I�
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AGCAAATTAATACTACACTTTAAAAGGAAAAGGAACGTTCCACTATGCAGTGGAATTCGGTCGATCGACTCTAGAGGATCAGAAAATTATCGCCATAAAAGACAGAATAAGTCATCAGCGGTTGTTTCATTTCCTATATTTTTTTTTTATTTTTTTATTT
2400

TCGTTTAATTATGATGTGAAATTTTCCTTTTCCTTGCAAGGTGATACGTCACCTTAAGCCAGCTAGCTGAGATCTCCTAGTCTTTTAATAGCGGTATTTTCTGTCTTATTCAGTAGTCGCCAACAAAGTAAAGGATATAAAAAAAAAATAAAAAAATAAA

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

EcoR I� Pvu I� Xba I�

nmt1(41X) promoter

TTTAATAAGGGAAAATTTAACGTCTAAGGATACAGAAGATTGTTAGCACATTAAAGTAATAAAGGCTTAAGTAGTAAGTGCCTTAGCATGTTATTGTATTTCAAAGGACATAATCTAAAATAATAACAATATCATTTCTCACAAGTTATTCAATTTTCTT
2560

AAATTATTCCCTTTTAAATTGCAGATTCCTATGTCTTCTAACAATCGTGTAATTTCATTATTTCCGAATTCATCATTCACGGAATCGTACAATAACATAAAGTTTCCTGTATTAGATTTTATTATTGTTATAGTAAAGAGTGTTCAATAAGTTAAAAGAA

   L  I  R  E  N  L  T  S  K  D  T  E  D  C  .  H  I  K  V  I  K  A  .  V  V  S  A  L  A  C  Y  C  I  S  K  D  I  I  .  N  N  N  N  I  I  S  H  K  L  F  N  F  L 

nmt1(41X) promoter

TTTTTTTTCTAATAATATCAAGAATGTATTATTTGTTTGACATAAGTCAACTAATTTATTTAATATGCTGGATTAATCTTGCAGACATGTAAATTAACAAGTTTTAGTCAAATAACGTTGAAGTTTCAATGAACTCAAATAATTTCTCTTTTTTTTTATA
2720

AAAAAAAAGATTATTATAGTTCTTACATAATAAACAAACTGTATTCAGTTGATTAAATAAATTATACGACCTAATTAGAACGTCTGTACATTTAATTGTTCAAAATCAGTTTATTGCAACTTCAAAGTTACTTGAGTTTATTAAAGAGAAAAAAAAATAT

  F  F  F  .  .  Y  Q  E  C  I  I  C  L  T  .  V  N  .  F  I  .  Y  A  G  L  I  L  Q  T  C  K  L  T  S  F  S  Q  I  T  L  K  F  Q  .  T  Q  I  I  S  L  F  F  Y 

nmt1(41X) promoter

TAACCATAAGTCTAATCTGATTTATATTTTCCGCAGGGATCAACTGAAGTTATGACATTTGGATTGGATCACTTATAACCTTGGTCGCCAAATAATACAAAAATCAGCGTTATAAAACAAAGAAGGTTTTTGTTAAGAAATTAATCCTCTTTCTTGATAA
2880

ATTGGTATTCAGATTAGACTAAATATAAAAGGCGTCCCTAGTTGACTTCAATACTGTAAACCTAACCTAGTGAATATTGGAACCAGCGGTTTATTATGTTTTTAGTCGCAATATTTTGTTTCTTCCAAAAACAATTCTTTAATTAGGAGAAAGAACTATT

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

nmt1(41X) promoter

GAAAGTTGAACCGAAATTGCAGATACTGATATATGAAAATAATACCCACAATTTTGGGAATAGCGCAAGCCTCAATTTAAACAATAGGTGAGGACACATGATAATGACCTCAATGATTGTTAGAAGAAAAGAGCCTCATTACAAAATCGAAAAATGAATG
3040

CTTTCAACTTGGCTTTAACGTCTATGACTATATACTTTTATTATGGGTGTTAAAACCCTTATCGCGTTCGGAGTTAAATTTGTTATCCACTCCTGTGTACTATTACTGGAGTTACTAACAATCTTCTTTTCTCGGAGTAATGTTTTAGCTTTTTACTTAC

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

BstX I�

nmt1(41X) promoter
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GTTGGGTACAAGTTTCCAAAACATGGTAAAGTGGACTTTGCGTATGAGACGTAAATAGAAAAAAACACTTGTTATATGTTTTCTAGAATTATTGTTGTCTCTTTATGGTTGGATGATGCAAAATAGTAATTTCGGTTAGTTGCTGTAAAACACCACGAGA
3200

CAACCCATGTTCAAAGGTTTTGTACCATTTCACCTGAAACGCATACTCTGCATTTATCTTTTTTTGTGAACAATATACAAAAGATCTTAATAACAACAGAGAAATACCAACCTACTACGTTTTATCATTAAAGCCAATCAACGACATTTTGTGGTGCTCT

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

Xba I�

nmt1(41X) promoter

CAAATAGATATGGATATTTATTAAATCAGGAAAAACGTAACTCTCGGCTACTGGATGGTTCAGTCACCCAACGATTACTGGGGAGAGAAAACAGGGCAAAAGCAAAGCTTAAAGGAATCCGATTGTCATTCGGCAATGTGCAGCGAAACTAAAAACCGGA
3360

GTTTATCTATACCTATAAATAATTTAGTCCTTTTTGCATTGAGAGCCGATGACCTACCAAGTCAGTGGGTTGCTAATGACCCCTCTCTTTTGTCCCGTTTTCGTTTCGAATTTCCTTAGGCTAACAGTAAGCCGTTACACGTCGCTTTGATTTTTGGCCT

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

Hind III�

nmt1(41X) promoter

TAATGGACCTGTTAATCGAAACATTGAAGATAAAGGAAGAGGAATCCTGGCATATCATCAATTGAATAAGTTGAATTAATTATTTCAATCTCATTCTCACTTTCTGACTTATAGTCGCTTTGTTAAATCATATGGGGCCCCTGCTTATCTTTCTTCTTCC
3520

ATTACCTGGACAATTAGCTTTGTAACTTCTATTTCCTTCTCCTTAGGACCGTATAGTAGTTAACTTATTCAACTTAATTAATAAAGTTAGAGTAAGAGTGAAAGACTGAATATCAGCGAAACAATTTAGTATACCCCGGGGACGAATAGAAAGAAGAAGG

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

Nde I� Apa I�

nmt1(41X) promoter

GAAAGTGCTACTTCAGAAAGAGCAAGAACTGTACGGATAAGGATAAGTATATCTTCTATCTACTACAATACGACAAGAACTCTCGAACTCTCCCTCCCACTTTACTTTAACTAATAGATTATGCAGATTTTCGTCAAGACTTTGACCGGTAAAACCATAA
3680

CTTTCACGATGAAGTCTTTCTCGTTCTTGACATGCCTATTCCTATTCATATAGAAGATAGATGATGTTATGCTGTTCTTGAGAGCTTGAGAGGGAGGGTGAAATGAAATTGATTATCTAATACGTCTAAAAGCAGTTCTGAAACTGGCCATTTTGGTATT

  E  S  A  T  S  E  R  A  R  T  V  R  I  R  I  S  I  S  S  I  Y  Y  N  T  T  R  T  L  E  L  S  L  P  L  Y  F  N  .  .  I  M  Q  I  F  V  K  T  L  T  G  K  T  I 

ubiquitin

CATTGGAAGTTGAATCTTCCGATACCATCGACAACGTTAAGTCGAAAATTCAAGACAAGGAAGGTATCCCTCCAGATCAACAAAGATTGATCTTTGCCGGTAAGCAGCTAGAAGACGGTAGAACGCTGTCTGATTACAACATTCAGAAGGAGTCCACCTT
3840

GTAACCTTCAACTTAGAAGGCTATGGTAGCTGTTGCAATTCAGCTTTTAAGTTCTGTTCCTTCCATAGGGAGGTCTAGTTGTTTCTAACTAGAAACGGCCATTCGTCGATCTTCTGCCATCTTGCGACAGACTAATGTTGTAAGTCTTCCTCAGGTGGAA

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

BstX I�

ubiquitin
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ACATCTTGTGCTAAGGCTAAGAGGTGGTAGGCACGGATCCGGCATCATGGTTCGACCATTGAACTGCATCGTCGCCGTGTCCCAAAATATGGGGATTGGCAAGAACGGAGACCTACCCTGGCCTCCGCTCAGGAACGAGTTCAAGTACTTCCAAAGAATG
4000

TGTAGAACACGATTCCGATTCTCCACCATCCGTGCCTAGGCCGTAGTACCAAGCTGGTAACTTGACGTAGCAGCGGCACAGGGTTTTATACCCCTAACCGTTCTTGCCTCTGGATGGGACCGGAGGCGAGTCCTTGCTCAAGTTCATGAAGGTTTCTTAC

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

BamH I� Sca I�

ubiquitin N t DHFR ts degrpm

ACCACAACCTCTTCAGAGGAAGGTAAACAGAATCTGGTGATTATGGGTAGGAAAACCTGGTTCTCCATTCCTGAGAAGAATCGACTTTTAAAGGACAGAATTAATATAGTTCTCAGTAGAGAACTCAAAGAACCACCACGAGGAGCTCATTTTCTTGCCA
4160

TGGTGTTGGAGAAGTCTCCTTCCATTTGTCTTAGACCACTAATACCCATCCTTTTGGACCAAGAGGTAAGGACTCTTCTTAGCTGAAAATTTCCTGTCTTAATTATATCAAGAGTCATCTCTTGAGTTTCTTGGTGGTGCTCCTCGAGTAAAAGAACGGT

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

Sac I�
Sst I�

DHFR ts degrpm

AAAGTTTGGATGATGCCTTAAGACTTATTGAACAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAGGCAGTTCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCTCAGACTCTTTGTGACAAGGATCATGCAGGAATTTGAAAG
4320

TTTCAAACCTACTACGGAATTCTGAATAACTTGTTGGCCTTAACCGTTCATTTCATCTGTACCAAACCTATCAGCCTCCGTCAAGACAAATGGTCCTTCGGTACTTAGTTGGTCCGGTGGAGTCTGAGAAACACTGTTCCTAGTACGTCCTTAAACTTTC

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

BstX I�

DHFR ts degrpm

TGACACGTTTTTCCCAGAAATTGATTTGGGGAAATATAAACTTCTCCCAGAATACCCAGGCGTCCTCTCTGAGGTCCAGGAGGAAAAAGGCATCAAGTATAAGTTTGAAGTCTACGAGAAGAAAGACGGTACCTACCCATACGATGTTCCAGATTACGCT
4480

ACTGTGCAAAAAGGGTCTTTAACTAAACCCCTTTATATTTGAAGAGGGTCTTATGGGTCCGCAGGAGAGACTCCAGGTCCTCCTTTTTCCGTAGTTCATATTCAAACTTCAGATGCTCTTCTTTCTGCCATGGATGGGTATGCTACAAGGTCTAATGCGA

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

EcoN I�
Acc65 I�

Kpn I�

DHFR ts degrpm HA epitope

GCATTTTTAGGAGGGCAAGCCTCGAGGGTAGATCTGGTGCCCGGGGTGGTGCTGGTGCCGGAGCCGGTGCTGGTGCTGAAGCTTTAATGAGTAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCA
4640

CGTAAAAATCCTCCCGTTCGGAGCTCCCATCTAGACCACGGGCCCCACCACGACCACGGCCTCGGCCACGACCACGACTTCGAAATTACTCATTTCCTCTTCTTGAAAAGTGACCTCAACAGGGTTAAGAACAACTTAATCTACCACTACAATTACCCGT

  A  F  L  G  G  Q  A  S  R  V  D  L  V  P  G  V  V  L  V  P  E  P  V  L  V  L  K  L  .  .  V  K  E  K  N  F  S  L  E  L  S  Q  F  L  L  N  .  M  V  M  L  M  G 

Ava I�
Xho I� Bgl II�

Ava I�
Sma I� Hind III�

long oligo 2 (reverse)

sites for inserting n terminus
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CAAATTTTCTGTCAGTGGAGAGGGTGAAGGTGATGCAACATACGGAAAACTTACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTTCCATGGCCAACACTTGTCACTACTTTCTCTTATGGTGTTCAATGCTTTTCAAGATACCCAGATCATATG
4800

GTTTAAAAGACAGTCACCTCTCCCACTTCCACTACGTTGTATGCCTTTTGAATGGGAATTTAAATAAACGTGATGACCTTTTGATGGACAAGGTACCGGTTGTGAACAGTGATGAAAGAGAATACCACAAGTTACGAAAAGTTCTATGGGTCTAGTATAC

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

Nco I� Nde I�

AAGCGGCACGACTTCTTCAAGAGCGCCATGCCTGAGGGATACGTGCAGGAGAGGACCATCTTCTTCAAGGACGACGGGAACTACAAGACACGTGCTGAAGTCAAGTTTGAGGGAGACACCCTCGTCAACAGGATCGAGCTTAAGGGAATCGATTTCAAGG
4960

TTCGCCGTGCTGAAGAAGTTCTCGCGGTACGGACTCCCTATGCACGTCCTCTCCTGGTAGAAGAAGTTCCTGCTGCCCTTGATGTTCTGTGCACGACTTCAGTTCAAACTCCCTCTGTGGGAGCAGTTGTCCTAGCTCGAATTCCCTTAGCTAAAGTTCC

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

Cla I�

AGGACGGAAACATCCTCGGCCACAAGTTGGAATACAACTACAACTCCCACAACGTATACATCATGGCCGACAAGCAAAAGAACGGCATCAAAGCCAACTTCAAGACCCGCCACAACATCGAAGACGGCGGCGTGCAACTCGCTGATCATTATCAACAAAA
5120

TCCTGCCTTTGTAGGAGCCGGTGTTCAACCTTATGTTGATGTTGAGGGTGTTGCATATGTAGTACCGGCTGTTCGTTTTCTTGCCGTAGTTTCGGTTGAAGTTCTGGGCGGTGTTGTAGCTTCTGCCGCCGCACGTTGAGCGACTAGTAATAGTTGTTTT

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

TACTCCAATTGGCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCCACACAATCTGCCCTTTCGAAAGATCCCAACGAAAAGAGAGACCACATGGTCCTTCTTGAGTTTGTAACAGCTGCTGGGATTACACATGGCATGGATGAACTATACAAA
5280

ATGAGGTTAACCGCTACCGGGACAGGAAAATGGTCTGTTGGTAATGGACAGGTGTGTTAGACGGGAAAGCTTTCTAGGGTTGCTTTTCTCTCTGGTGTACCAGGAAGAACTCAAACATTGTCGACGACCCTAATGTGTACCGTACCTACTTGATATGTTT

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

Pvu II�

CATGATGAGCTTGTCGACGGATCCTGAGCTCCAATTCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAA
5440

GTACTACTCGAACAGCTGCCTAGGACTCGAGGTTAAGCGGGATATCACTCAGCATAATGTTAAGTGACCGGCAGCAAAATGTTGCAGCACTGACCCTTTTGGGACCGCAATGGGTTGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGTCGACCGCATT

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

Sal I� BamH I�
Sac I�
Sst I� Pvu II�

TAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGGACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCT
5600

ATCGCTTCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGA

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

Pvu I�
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TTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCGAGCTCGTTTAAACTGGATGGCGGCGTTAGTATCGAATCGACAGCAGTATAGCGACCAGCATTCACATACGATTGACGCATGATATTACTTTCTGCGCACTTAACTTCGCATCTGGGCAGATGATGT
5760

AAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGCTCGAGCAAATTTGACCTACCGCCGCAATCATAGCTTAGCTGTCGTCATATCGCTGGTCGTAAGTGTATGCTAACTGCGTACTATAATGAAAGACGCGTGAATTGAAGCGTAGACCCGTCTACTACA

 F  L  P  F  L  S  R  H  V  R  R  R  A  R  L  N  W  M  A  A  L  V  S  N  R  Q  Q  Y  S  D  Q  H  S  H  T  I  D  A  .  Y  Y  F  L  R  T  .  L  R  I  W  A  D  D  V 

NgoM I�
Sac I�
Sst I�

long oligo 1 (forward)

KanR

CGAGGCGAAAAAAAATATAAATCACGCTAACATTTGATTAAAATAGAACAACTACAATATAAAAAAACTATACAAATGACAAGTTCTTGAAAACAAGAATCTTTTTATTGTCAGTACTGATTAGAAAAACTCATCGAGCATCAAATGAAACTGCAATTTA
5920

GCTCCGCTTTTTTTTATATTTAGTGCGATTGTAAACTAATTTTATCTTGTTGATGTTATATTTTTTTGATATGTTTACTGTTCAAGAACTTTTGTTCTTAGAAAAATAACAGTCATGACTAATCTTTTTGAGTAGCTCGTAGTTTACTTTGACGTTAAAT

   E  A  K  K  N  I  N  H  A  N  I  .  L  K  .  N  N  Y  N  I  K  K  L  Y  K  .  Q  V  L  E  N  K  N  L  F  I  V  S  T  D  .  K  N  S  S  S  I  K  .  N  C  N  L 

Sca I�

KanR

TTCATATCAGGATTATCAATACCATATTTTTGAAAAAGCCGTTTCTGTAATGAAGGAGAAAACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGACTCGTCCAACATCAATACAACCTATTAATTTCCCCTCGTCAA
6080

AAGTATAGTCCTAATAGTTATGGTATAAAAACTTTTTCGGCAAAGACATTACTTCCTCTTTTGAGTGGCTCCGTCAAGGTATCCTACCGTTCTAGGACCATAGCCAGACGCTAAGGCTGAGCAGGTTGTAGTTATGTTGGATAATTAAAGGGGAGCAGTT

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

KanR

AAATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGACTGAATCCGGTGAGAATGGCAAAAGCTTATGCATTTCTTTCCAGACTTGTTCAACAGGCCAGCCATTACGCTCGTCATCAAAATCACTCGCATCAACCAAACCGTTATTCATTCGTGATTG
6240

TTTATTCCAATAGTTCACTCTTTAGTGGTACTCACTGCTGACTTAGGCCACTCTTACCGTTTTCGAATACGTAAAGAAAGGTCTGAACAAGTTGTCCGGTCGGTAATGCGAGCAGTAGTTTTAGTGAGCGTAGTTGGTTTGGCAATAAGTAAGCACTAAC

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

Hind III� Nsi I�

KanR

CGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAATTACAAACAGGAATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCATCAACAATATTTTCACCTGAATCAGGATATTCTTCTAATACCTGGAATGCTGTTTTGCCGGGGATCGCA
6400

GCGGACTCGCTCTGCTTTATGCGCTAGCGACAATTTTCCTGTTAATGTTTGTCCTTAGCTTACGTTGGCCGCGTCCTTGTGACGGTCGCGTAGTTGTTATAAAAGTGGACTTAGTCCTATAAGAAGATTATGGACCTTACGACAAAACGGCCCCTAGCGT

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

Pvu I� Ssp I� EcoN I�

KanR
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GTGGTGAGTAACCATGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGGAAGAGGCATAAATTCCGTCAGCCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGCTACCTTTGCCATGTTTCAGAAACAACTCTGGCGCATCGGGCT
6560

CACCACTCATTGGTACGTAGTAGTCCTCATGCCTATTTTACGAACTACCAGCCTTCTCCGTATTTAAGGCAGTCGGTCAAATCAGACTGGTAGAGTAGACATTGTAGTAACCGTTGCGATGGAAACGGTACAAAGTCTTTGTTGAGACCGCGTAGCCCGA

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

Nsi I�

KanR

TCCCATACAATCGATAGATTGTCGCACCTGATTGCCCGACATTATCGCGAGCCCATTTATACCCATATAAATCAGCATCCATGTTGGAATTTAATCGCGGCCTCGAAACGTGAGTCTTTTCCTTACCCATGGTTGTTTATGTTCGGATGTGATGTGAGAA
6720

AGGGTATGTTAGCTATCTAACAGCGTGGACTAACGGGCTGTAATAGCGCTCGGGTAAATATGGGTATATTTAGTCGTAGGTACAACCTTAAATTAGCGCCGGAGCTTTGCACTCAGAAAAGGAATGGGTACCAACAAATACAAGCCTACACTACACTCTT

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

Cla I� Nru I� Nco I�

KanR

CTGTATCCTAGCAAGATTTTAAAAGGAAGTATATGAAAGAAGAACCTCAGTGGCAAATCCTAACCTTTTATATTTCTCTACAGGGGCGCGGCGTGGGGACAATTCAACGCGTCTGTGAGGGGAGCGTTTCCCTGCTCGCAGGTCTGCAGCGAGGAGCCGT
6880

GACATAGGATCGTTCTAAAATTTTCCTTCATATACTTTCTTCTTGGAGTCACCGTTTAGGATTGGAAAATATAAAGAGATGTCCCCGCGCCGCACCCCTGTTAAGTTGCGCAGACACTCCCCTCGCAAAGGGACGAGCGTCCAGACGTCGCTCCTCGGCA

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

Pst I�

KanR

AATTTTTGCTTCGCGCCGTGCGGCCATCAAAATGTATGGATGCAAATGATTATACATGGGGATGTATGGGCTAAATGTACGGGCGACAGTCACATCATGCCCCTGAGCTGCGCACGTCAAGACTGTCAAGGAGGGTATTCTGGGCCTCCATGTCGCTGGC
7040

TTAAAAACGAAGCGCGGCACGCCGGTAGTTTTACATACCTACGTTTACTAATATGTACCCCTACATACCCGATTTACATGCCCGCTGTCAGTGTAGTACGGGGACTCGACGCGTGCAGTTCTGACAGTTCCTCCCATAAGACCCGGAGGTACAGCGACCG

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

BstX I�

KanR

CGGGTGACCCGGCGGGGACGAGGCAAGCTAAACAGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGA
7200

GCCCACTGGGCCGCCCCTGCTCCGTTCGATTTGTCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACT

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

BstE II� NgoM I�

KanR
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TAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAAC
7360

ATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTG

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

AAAAATTTAACGCGAATTTTAACAAAATATTAACGCTTACAATTTAGGTG
7410

TTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAATCCAC

  K  N  L  T  R  I  L  T  K  Y  .  R  L  Q  F  R  W 

Ssp I�


