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5’- G A A T T C -3’ 

3’- C T T A A G -5’ 

5’- G C T C T T C (N)1 -3’ 

3’- C G A G A A G (N)4 -5’ 

5’- C A T A T G -3’ 

3’- G T A T A C -5’

5’- C T G C A G -3’ 

3’- G A C G T C -5’

 



→

CATATGGGCAGCCGCGCCCAT 

CATATGCCGCCGCTGAGCCAG 

GCTCTTCCGCAACCGCGTTGAAC 

GCTCTTCCAACGGCAGCCGC 

GCTCTTCCAACGGTCCGCCGCTGAGC 

CTGCAGTTAACCGCGTTGAACTTTCAC 

CGCGGACGCTGCAGTTAACCGCGTTGAACTTT 

GCCCATAGCAGTCATCTGAAAAGCAAAAAGGGT 

ACCCTTTTTGCTTTTCAGATGACTGCTATGGGC 
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GGC AGC CGC GCC CAT AGC AGT CAT CTG AAG AGC AAA AAG GGT CAG AGT 

-G---S---R---A---H---S---S---H---L---K---S---K---K---G---Q—--S- 

  

ACC AGC CGT CAC AAG AAA TGG AAA ATG CGC CGT AAC CAG TTC TGG GTG 

-T---S---R---H---K---K---W---K---M---R---R---N---Q---F---W---V- 

  

AAA GTT CAA CGC GGT 

-K---V---Q---R---G- 

AAG AAA

GGC AGC CGC GCC CAT AGC AGT CAT CTG AAA AGC AAA AAG GGT CAG AGT 

-G---S---R---A---H---S---S---H---L---K---S---K---K---G---Q—--S- 

  

ACC AGC CGT CAC AAG AAA TGG AAA ATG CGC CGT AAC CAG TTC TGG GTG 

-T---S---R---H---K---K---W---K---M---R---R---N---Q---F---W---V- 

  

AAA GTT CAA CGC GGT 

-K---V---Q---R---G- 

CCG CCG CTG AGC CAG GAA ACC TTC TCT GAT CTG TGG AAA CTG CTG AAG 

-P---P---L---S---Q---E---T---F---S---D---L---W---K---L---L---K-  

 

AAA TGG AAA ATG CGC CGT AAC CAG TTC TGG GTG AAA GTT CAA CGC GGT 

-K---W---K---M---R---R---N---Q---F---W---V---K---V---Q---R---G- 



GGC CCG CCG CTG AGC CAG GAA ACC TTC TCT GAT CTG TGG AAA CTG CTG  

-G---P---P---L---S---Q---E---T---F---S---D---L---W---K---L---L-  

 

AAG AAA TGG AAA ATG CGC CGT AAC CAG TTC TGG GTG AAA GTT CAA CGC  

-K---K---W---K---M---R---R---N---Q---F---W---V---K---V---Q---R- 

GGT 

-G-



 



 

5’-CAT ATG GGC AGC CGC GCC CAT-3’ 

5’-CATATG GGC AGC CGC GCC CAT-3’ 

          ||| ||| ||| ||| ||| 

3’-GTATAC CCG TCG GCG CGG GTA TCG-5’ 

 



 

5’-CAT ATG CCG CCG CTG AGC CAG-3’ 

5’-CATATG CCG CCG CTG AGC CAG-3’ 

          ||| ||| ||| ||| ||| 

3’-GTATAC GGC GGC GAC TCG GTC CTT-5’ 

 

 



 

5’-GCTCTTC C GCA ACC GCG TTG AAC-3’ 

5’-AAA GTT CAA CGC GGT TGC G GAAGAGC-3’ 

       ||| ||| ||| ||| 

    3’-CAA GTT GCG CCA ACG C CTTCTCG-5’ 

 



 

5’-GCTCTTC C AAC GGC AGC CGC-3’ 

5’-GCTCTTC C AAC GGC AGC CGC-3’ 

                 ||| ||| ||| 

3’-CGAGAAG G TTG CCG TCG GCG GTA-5’ 

 



 

5’-GCTCTTC C AAC GGT CCG CCG CTG AGC-3’ 

5’-GCTCTTC C AAC GGT CCG CCG CTG AGC-3’ 

                     ||| ||| ||| ||| 

3’-CGAGAAG G TTG CCA GGC GGC GAC TCG-5’ 

 





 

5’-CTGCAG TTA ACC GCG TTG AAC TTT CAC-3’ 

5’-TGG GTG AAA GTT CAA CGC GGT TAA CTGCAG-3’ 

       ||| ||| ||| ||| ||| ||| 

    3’-CAC TTT CAA GTT GCG CCA ATT GACGTC-5’ 

 



 

5’-CG CGG ACG CTG CAG TTA ACC GCG TTG AAC TTT-3’ 

5’-GTG  AAA GTT CAA CGC GGT TAA CTG CAG CGT CCG CG-3’ 

        ||| ||| ||| ||| |||  

     3’-TTT CAA GTT GCG CCA ATT GAC GTC GCA GGC GC-5’ 

 





 

5’-GCC CAT AGC AGT CAT CTG AAA AGC AAA AAG GGT-3’ 

    5’-GCC CAT AGC AGT CAT CTG AAA AGC AAA AAG GGT-3’ 

       ||| ||| ||| ||| ||| ||| ||  ||| ||| ||| ||| 

3’-GCG CGG GTA TCG TCA GTA GAC TTC TCG TTT TTC CCA GTC-5’ 

 

5’- ACC CTT TTT GCT TTT CAG ATG ACT GCT ATG GGC-3’ 

    5’-ACC CTT TTT GCT TTT CAG ATG ACT GCT ATG GGC-3’ 

       ||| ||| ||| |||  || ||| ||| ||| ||| ||| ||| 

3’-GAC TGG GAA AAA CGA GAA GTC TAC TGA CGA TAC CCG CGC-5’ 
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TNNAGNNNNTTGGATTGTTNTTCTACTCACTATAGGGCGAATTGGGCCCG 

ACGTCGCATGCTCCCGGCCGCCATGGCGGCCGCGGGAATTCGATTCATAT 

GGGCAGCCGCGCCCATAGCAGTCATCTGAAAAGCAAAAAGGGTCAGAGTA 

CCAGCCGTCACAAGAAATGGAAAATGCGCCGTAACCAGTTCTGGGTGAAA 

GTTCAACGCGGTTGCGGAAGAGCAATCACTAGTGAATTCGCGGCCGCCTG 

CAGGTCGACCATATGGGAGAGCTCCCAACGCGTTGGATGCATAGCTTGAG 

TATTCTATAGTGTCACCTAAATAGCTTGGCGTAATCATGGTCATAGCTGT 

TTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCC 

GGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCAC 

ATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT 

GCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGT 

ATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGT 

TCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTAT 

CCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAG 

CAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG 

GCTCCGCCCCCCTGACGAGCATCACAAAATCGACGCTCAAGTCAGAGGTG 

GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGNAAGCT 

CCCTCGTGCGCTCTCCTGTTCCGACTCTGCCGCTTACCGGATACCTGTCC 

GCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAT 

 

NNNNNCCNNNNNCNNTNATACGACTCACTATAGGGCGAATTGGGCCCGAC 

GTCCAGCTCCCGGCCGCCATGGCGGCCGCGGGAATTCGATTCTGCAGTTA 

ACCGCGTTGAACTTTCACCCAGAACTGGTTACGGCGCATTTTCCATTTCT 

TGTGACGGCTGGTACTCTGACCCTTTTTGCTTTTCAGATGACTGCTATGG 

GCGCGGCTGCCGTTGGAAGAGCAATCACTAGTGAATTCGCGGCCGCCTGC 

AGGTCGACCATATGGGAGAGCTCCCAACGCGTTGGATGCATAGCTTGAGT 

ATTCTATAGTGTCACCTAAATAGCTTGGCGTAATCATGGTCATAGCTGTT 

TCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCG 

GAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACA 

TTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTG 

CCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTA 

TTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTT 

CGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATC 

CACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGC 

AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGG 

CTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTG 

GCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCT 

CCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCC 

GCCTTTCTCCCTTCCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTA 

GGTATCTCAGTTCGGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCA 

CGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTC 

TTGAGTCCAACCCGGTAAGACACGACTTATCGGC  



 

NNNNNNTNNTACGGACTCACTATAGGGCGAATTGGGCCCGACGTCGCATG 

CTCCCGGCCGCCATGGCGGCCGCGGGAATTCGATTGCTCTTCCGCAACCG 

CGTTGAACTTTCACCCAGAACTGGTTACGGCGCATTTTCCATTTCTTCAG 

CAGTTTCCACAGATCAGAGAAGGTTTCCTGGCTCAGCGGCGGCATATGAA 

TCACTAGTGAATTCGCGGCCGCCTGCAGGTCGACCATATGGGAGAGCTCC 

CAACGCGTTGGATGCATAGCTTGAGTATTCTATAGTGTCACCTAAATAGC 

TTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCT 

CACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGG 

GTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCC 

GCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCA 

ACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGC 

TCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCT 

CACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGG 

AAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGG 

CCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCAC 

AAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAG 

ATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGA 

CCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTG 

GCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTT 

 

GCGAGCGGGATGTATACGACTCACTATAGGGCGAAATTGGGCCCGACGTC 

GCATGCTCCCGGCCGCCATGGCGGCCGCGGGAATTCGATTCGCGGACGCT 

GCAGTTAACCGCGTTGAACTTTCACCCAGAACTGGTTACGGCGCATTTTC 

CATTTCTTCAGCAGTTTCCACAGATCAGAGAAGGTTTCCTGGCTCAGCGG 

CGGACCGTTGGAAGAGCAATCACTAGTGAATTCGCGGCCGCCTGCAGGTC 

GACCATATGGGAGAGCTCCCAACGCGTTGGATGCATAGCTTGAGTATTCT 

ATAGTGTCACCTAAATAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTG 

TGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGC 

ATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAAT 

TGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGC 

TGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGG 

CGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCT 

GCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAG 

AATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAG 

GCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCG 

CCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAA 

ACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTC 

GTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTT 

TCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATC 

TCAGTTCGG 



 

 

 

NNNNNGNGNNNAANNNTCCNTCTAGAATAATTTTGTTTAACTTTAAGAAG 

GAGATATACATATGGGCAGCCGCGCCCATAGCAGTCATCTGAAAAGCAAA 

AAGGGTCAGAGTACCAGCCGTCACAAGAAATGGAAAATGCGCCGTAACCA 

GTTCTGGGTGAAAGTTCAACGCGGTTGCATCACGGGAGATGCACTAGTTG 

CCCTACCCGAGGGCGAGTCGGTACGCATCGCCGACATCGTGCCGGGTGCG 

CGGCCCAACAGTGACAACGCCATCGACCTGAAAGTCCTTGACCGGCATGG 

CAATCCCGTGCTCGCCGACCGGCTGTTCCACTCCGGCGAGCATCCGGTGT 

ACACGGTGCGTACGGTCGAAGGTCTGCGTGTGACGGGCACCGCGAACCAC 

CCGTTGTTGTGTTTGGTCGACGTCGCCGGGGTGCCGACCCTGCTGTGGAA 

GCTGATCGACGAAATCAAGCCGGGCGATTACGCGGTGATTCAACGCAGCG 

CATTCAGCGTCGACTGTGCAGGTTTTGCCCGCGGGAAACCCGAATTTGCG 

CCCACAACCTACACAGTCGGCGTCCCTGGACTGGTGCGTTTCTTGGAAGC 

ACACCACCGAGACCCGGACGCCCAAGCTATCGCCGACGAGCTGACCGACG 

GGCGGTTCTACTACGCGAAAGTCGCCAGTGTCACCGACGCCGGCGTGCAG 

CCGGTGTATAGCCTTCGTGTCGACACGGCAGACCACGCGTTTATCACGAA 

CGGGTTCGTCAGCCACGCTACTGGCCTCACCGGTCTGAACTCAGGCCTCA 

CGACAAATCCTGGTGTATCCGCTTGGCAGGTCAACACAGCTTATACTGCG 

GGACAATTGGTCACATATAACGGCAAGACGTATAAATGTTTGCAGCCCCA 

CACCTCCTTGGCAGGATGGGAACCATCCAACGTTCCTGCCTTGTGGCAGC 

TTCAATGACTGCAGGAAGGGGATCCGGCTGCTAACAAAGCCCGAAAGAAG 

CTGAGTTGGCTGCTGCACGCTGAGCATACTAGCATACCCCTNGGGCNCTA 

ACGGGTCTTGAGGGTTTTTGCTGAAAGGAGGACTATATCCGGATACTACG 

TCAGGTGGCANN 

 

NNGNCTNNGNNATATTCGAGTTCAGATTGAAGGAGACGATTATTATGGGA 

TTACTTTATCTGATGATTCTGATCATCAGTTTTTGCTTGGATCCCAGGTT 

GTTGTACAGAACGGCAGCCGCGCCCATAGCAGTCATCTGAAAAGCAAAAA 

GGGTCAGAGTACCAGCCGTCACAAGAAATGGAAAATGCGCCGTAACCAGT 

TCTGGGTGAAAGTTCAACGCGGTTAACTGCAGGAAGGGGATCCGGCTGCT 

AACAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATA 

ACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGC 

TGAAAGGAGGAACTATATCCGGATATCCCGCAAGAGGCCCGGCAGTACCG 

GCATAACCAAGCCTATGCCTACAGCATCCAGGGTGACGGTGCCGAGGATG 

ACGATGAGCGCATTGTTAGATTTCATACACGGTGCCTGACTGCGTTAGCA 

ATTTAACTGTGATAAACTACCGCATTAAAGCTTGGCACTGGCCGTCGTTT 

TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT 

GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCAC 

CGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCAGCTTG 

GCTGTTTTGGCGGATGAGATAAGATTTTCAGCCTGATACAGATTAAATCA 

GAACGCAGAAGCGGTCTGATAAAACAGAATTTGCCTGGCGGCAGTAGCGC 

GGTGGTCCCACCTGACCCCATGCCGAACTCAGAAGTGAAACGCCGTAGCG 

CCGATGGTAGTGTGGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGCA 

TCAAATAAAACGAAAGGCTCAGTCGAAGACTGGGCCTTTCGTTTATCTGT 

TGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGCCGGGGAGCGG 

AATTTGAACGTTGCGAGNA 



 

NNNNNCNNNNATTCCNTCTAGAATAATTTTGTTTAACTTTAAGAAGGAGA 

TATACATATGCCGCCGCTGAGCCAGGAAACCTTCTCTGATCTGTGGAAAC 

TGCTGAAGAAATGGAAAATGCGCCGTAACCAGTTCTGGGTGAAAGTTCAA 

CGCGGTTGCATCACGGGAGATGCACTAGTTGCCCTACCCGAGGGCGAGTC 

GGTACGCATCGCCGACATCGTGCCGGGTGCGCGGCCCAACAGTGACAACG 

CCATCGACCTGAAAGTCCTTGACCGGCATGGCAATCCCGTGCTCGCCGAC 

CGGCTGTTCCACTCCGGCGAGCATCCGGTGTACACGGTGCGTACGGTCGA 

AGGTCTGCGTGTGACGGGCACCGCGAACCACCCGTTGTTGTGTTTGGTCG 

ACGTCGCCGGGGTGCCGACCCTGCTGTGGAAGCTGATCGACGAAATCAAG 

CCGGGCGATTACGCGGTGATTCAACGCAGCGCATTCAGCGTCGACTGTGC 

AGGTTTTGCCCGCGGGAAACCCGAATTTGCGCCCACAACCTACACAGTCG 

GCGTCCCTGGACTGGTGCGTTTCTTGGAAGCACACCACCGAGACCCGGAC 

GCCCAAGCTATCGCCGACGAGCTGACCGACGGGCGGTTCTACTACGCGAA 

AGTCGCCAGTGTCACCGACGCCGGCGTGCAGCCGGTGTATAGCCTTCGTG 

TCGACACGGCAGACCACGCGTTTATCACGAACGGGTTCGTCAGCCACGCT 

ACTGGCCTCACCGGTCTGAACTCAGGCCTCACGACAAATCCTGGTGTATC 

CGCTTGGCAGGTCAACACAGCTTATACTGCGGGACAATTGGTCACATATA 

ACGGCAAGACGTATAAATGTTTGCAGCCCCACACCTCCTTGGCAGGATGG 

GAACCATCCAACGTTCCTGCCTTGTGGCAGCTTCAATGACTGCAGGAAAG 

GGATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCA 

CCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTT 

GAA 

 

NNNNNCNNNNATTCCNTCTAGAATAATTTTGTTTAACTTTAAGAAGGAGA 

TATACATATGGGCCCGCCGCTGAGCCAGGAAACCTTCTCTGATCTGTGGA 

AACTGCTGAAGAAATGGAAAATGCGCCGTAACCAGTTCTGGGTGAAAGTT 

CAACGCGGTTGCATCACGGGAGATGCACTAGTTGCCCTACCCGAGGGCGA 

GTCGGTACGCATCGCCGACATCGTGCCGGGTGCGCGGCCCAACAGTGACA 

CCATCGACCTGAAAGTCCTTGACCGGCATGGCAATCCCGTGCTCGCCGAC 

CGGCTGTTCCACTCCGGCGAGCATCCGGTGTACACGGTGCGTACGGTCGA 

AGGTCTGCGTGTGACGGGCACCGCGAACCACCCGTTGTTGTGTTTGGTCG 

ACGTCGCCGGGGTGCCGACCCTGCTGTGGAAGCTGATCGACGAAATCAAG 

CCGGGCGATTACGCGGTGATTCAACGCAGCGCATTCAGCGTCGACTGTGC 

AGGTTTTGCCCGCGGGAAACCCGAATTTGCGCCCACAACCTACACAGTCG 

GCGTCCCTGGACTGGTGCGTTTCTTGGAAGCACACCACCGAGACCCGGAC 

GCCCAAGCTATCGCCGACGAGCTGACCGACGGGCGGTTCTACTACGCGAA 

AGTCGCCAGTGTCACCGACGCCGGCGTGCAGCCGGTGTATAGCCTTCGTG 

TCGACACGGCAGACCACGCGTTTATCACGAACGGGTTCGTCAGCCACGCT 

ACTGGCCTCACCGGTCTGAACTCAGGCCTCACGACAAATCCTGGTGTATC 

CGCTTGGCAGGTCAACACAGCTTATACTGCGGGACAATTGGTCACATATA 

ACGGCAAGACGTATAAATGTTTGCAGCCCCACACCTCCTTGGCAGGATGG 

GAACCATCCAACGTTCCTGCCTTGTGGCAGCTTCAATGACTGCAGGAAAG 

GGATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCA 

CCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTT 

GACCGACGG 
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