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(h) ßglobin p(A)
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StuI (3955)

BspHI (4105)
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ApaLI (5061)

PacI (5477)
NotI (5496)
EagI (5497)



GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTAGGAGGGCCATCATGAGACTCATCAGAAACATTTACATATTT

TGTAGTATTGTTATGACAGCAGAGGGTGATGCTCCAGAGCTGCCAGAAGAAAGGGAACTGATGACCAACTGCTCCAACATGTCTCTAAGAAAGGTTCCCG

CAGACTTGACCCCAGCCACAACGACACTGGATTTATCCTATAACCTCCTTTTTCAACTCCAGAGTTCAGATTTTCATTCTGTCTCCAAACTGAGAGTTTT

GATTCTATGCCATAACAGAATTCAACAGCTGGATCTCAAAACCTTTGAATTCAACAAGGAGTTAAGATATTTAGATTTGTCTAATAACAGACTGAAGAGT

GTAACTTGGTATTTACTGGCAGGTCTCAGGTATTTAGATCTTTCTTTTAATGACTTTGACACCATGCCTATCTGTGAGGAAGCTGGCAACATGTCACACC

TGGAAATCCTAGGTTTGAGTGGGGCAAAAATACAAAAATCAGATTTCCAGAAAATTGCTCATCTGCATCTAAATACTGTCTTCTTAGGATTCAGAACTCT

TCCTCATTATGAAGAAGGTAGCCTGCCCATCTTAAACACAACAAAACTGCACATTGTTTTACCAATGGACACAAATTTCTGGGTTCTTTTGCGTGATGGA

ATCAAGACTTCAAAAATATTAGAAATGACAAATATAGATGGCAAAAGCCAATTTGTAAGTTATGAAATGCAACGAAATCTTAGTTTAGAAAATGCTAAGA

CATCGGTTCTATTGCTTAATAAAGTTGATTTACTCTGGGACGACCTTTTCCTTATCTTACAATTTGTTTGGCATACATCAGTGGAACACTTTCAGATCCG

AAATGTGACTTTTGGTGGTAAGGCTTATCTTGACCACAATTCATTTGACTACTCAAATACTGTAATGAGAACTATAAAATTGGAGCATGTACATTTCAGA

GTGTTTTACATTCAACAGGATAAAATCTATTTGCTTTTGACCAAAATGGACATAGAAAACCTGACAATATCAAATGCACAAATGCCACACATGCTTTTCC

CGAATTATCCTACGAAATTCCAATATTTAAATTTTGCCAATAATATCTTAACAGACGAGTTGTTTAAAAGAACTATCCAACTGCCTCACTTGAAAACTCT

CATTTTGAATGGCAATAAACTGGAGACACTTTCTTTAGTAAGTTGCTTTGCTAACAACACACCCTTGGAACACTTGGATCTGAGTCAAAATCTATTACAA

CATAAAAATGATGAAAATTGCTCATGGCCAGAAACTGTGGTCAATATGAATCTGTCATACAATAAATTGTCTGATTCTGTCTTCAGGTGCTTGCCCAAAA

GTATTCAAATACTTGACCTAAATAATAACCAAATCCAAACTGTACCTAAAGAGACTATTCATCTGATGGCCTTACGAGAACTAAATATTGCATTTAATTT

TCTAACTGATCTCCCTGGATGCAGTCATTTCAGTAGACTTTCAGTTCTGAACATTGAAATGAACTTCATTCTCAGCCCATCTCTGGATTTTGTTCAGAGC

TGCCAGGAAGTTAAAACTCTAAATGCGGGAAGAAATCCATTCCGGTGTACCTGTGAATTAAAAAATTTCATTCAGCTTGAAACATATTCAGAGGTCATGA

TGGTTGGATGGTCAGATTCATACACCTGTGAATACCCTTTAAACCTAAGGGGAACTAGGTTAAAAGACGTTCATCTCCACGAATTATCTTGCAACACAGC

TCTGTTGATTGTCACCATTGTGGTTATTATGCTAGTTCTGGGGTTGGCTGTGGCCTTCTGCTGTCTCCACTTTGATCTGCCCTGGTATCTCAGGATGCTA

GGTCAATGCACACAAACATGGCACAGGGTTAGGAAAACAACCCAAGAACAACTCAAGAGAAATGTCCGATTCCACGCATTTATTTCATACAGTGAACATG

ATTCTCTGTGGGTGAAGAATGAATTGATCCCCAATCTAGAGAAGGAAGATGGTTCTATCTTGATTTGCCTTTATGAAAGCTACTTTGACCCTGGCAAAAG

CATTAGTGAAAATATTGTAAGCTTCATTGAGAAAAGCTATAAGTCCATCTTTGTTTTGTCTCCCAACTTTGTCCAGAATGAGTGGTGCCATTATGAATTC

TACTTTGCCCACCACAATCTCTTCCATGAAAATTCTGATCATATAATTCTTATCTTACTGGAACCCATTCCATTCTATTGCATTCCCACCAGGTATCATA

 M  R   L   I   R   N  I   Y   I   F  

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

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

  I   L   C   H  N  R   I   Q  Q  L   D  L   K  T   F   E   F   N  K  E   L   R   Y   L   D  L   S   N  N  R   L   K  S  

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

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

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

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

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

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

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

P   N  Y   P   T   K  F   Q  Y   L   N  F   A   N  N  I   L   T   D  E   L   F   K  R   T   I   Q  L   P   H  L   K  T   L

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

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

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

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

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

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

  L   L   I   V  T   I   V  V  I   M  L   V  L   G  L   A   V  A   F   C   C  L   H  F   D  L   P   W  Y   L   R   M  L  

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

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

  I   S   E   N  I   V  S   F   I   E   K  S   Y   K  S   I   F   V  L   S   P   N  F   V  Q  N  E   W  C  H  Y   E   F  

 Y   F   A   H  H  N  L   F   H  E   N  S   D  H  I   I   L   I   L   L   E   P   I   P   F   Y   C   I   P   T   R   Y   H  
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601

701
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1101
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1301
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1
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111

144
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344
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444

477
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544

577
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644
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711



AACTGAAAGCTCTCCTGGAAAAAAAAGCATACTTGGAATGGCCCAAGGATAGGCGTAAATGTGGGCTTTTCTGGGCAAACCTTCGAGCTGCTATTAATGT

TAATGTATTAGCCACCAGAGAAATGTATGAACTGCAGACATTCACAGAGTTAAATGAAGAGTCTCGAGGTTCTACAATCTCTCTGATGAGAACAGATTGT

CTATAAAATCCCACAGTCCTTGGGAAGTTGGGGACCACATACAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGA

ATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCA

TTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCA

AAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTG

CAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCAC

ATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTC

ATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGT

ACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCT

GCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTG

CTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCC

TGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAA

GGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T

TATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTT

GGAAAGTCCCGTTGATTTA C T A G TCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCA

TTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCAT

AATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATA

CTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCA

GGCGGGCCATTTACCGTAAGTTATGTAACGCC T G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCG

TTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACC

AGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCT

TTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCC

TTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAG

GCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAA

AAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA

GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AG

CGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAA
AACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

 •  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 

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

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

 L   • 

AseI (2892)

PstI (2931) XhoI (2962)

NheI (3043)
MscI (3049)

HpaI (3181) MfeI (3192)

EcoO109I (3591)

SacI (3791)

BstXI (3820)

StuI (3955)

BspHI (4105) AseI (4163)

SacI (4220)

SpeI (4318)

SnaBI (4446)

NdeI (4551)

SdaI (4729)
PstI (4730)

PacI (4737)

ApaLI (5061)

PacI (5477) NotI (5496)

EagI (5497)

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4400

4500

4600

4700

4798

4898

4998

5098

5198

5298

5398

5498
5598

141

136

103

69

36

3
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777

811
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