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AAGAGTACAAACTGTCGAATAGTAGCTATTCGAACCTAGTTAAGGACATTGTTATCGTTA

ACCCCAAATACCTAATGTAGTTCCAGCAAGCAAGCTAAAAAGTAAAGCAACAACATAACC
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acggtacccgggggatcggggAAAGCCACGTTGTGTCTCAAAATCTCTGATGTTACATTG
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tgccatgggccccctageccccTTTCGGTGCAACACAGAGTTTTAGAGACTACAATGTAAC

CACAAGATAAAAATATATCATCATGAACAATAAAACTGTCTGCTTACATAAACAGTAATA
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CAAGGGGTGTTATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATT
--------- g S &
GTTCCCCACAATACTCGGTATAAGTTGCCCTTTGCAGAACGAGCTCCGGCGCTAATTTAA

-c = =2

CCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAG
--------- ey S &

GGTTGTACCTACGACTAAATATACCCATATTTACCCGAGCGCTATTACAGCCCGTTAGTC

GTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATG
--------- g S &

CACGCTGTTAGATAGCTAACATACCCTTCGGGCTACGCGGTCTCAACAAAGACTTTGTAC

GCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGG
--------- ey Ly g Sy SIS

CGTTTCCATCGCAACGGTTACTACAATGTCTACTCTACCAGTCTGATTTGACCGACTGCC

- - () =2

AATTTATGCCTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTAC
--------- S ey gy Sy S

TTAAATACGGAGAAGGCTGGTAGTTCGTAAAATAGGCATGAGGACTACTACGTACCAATG
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TCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAG
--------- S ey gy Sy S

AGTGGTGACGCTAGGGGCCCTTTTGTCGTAAGGTCCATAATCTTCTTATAGGACTAAGTC

GTGAAAATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTT
--------- o
CACTTTTATAACAACTACGCGACCGTCACAAGGACGCGGCCAACGTAAGCTAAGGACAAA
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GTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGA
--------- e St S S &

CATTAACAGGAAAATTGTCGCTAGCGCATAAAGCAGAGCGAGTCCGCGTTAGTGCTTACT

ATAACGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAAC
--------- S &
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TATTGCCAAACCAACTACGCTCACTAAAACTACTGCTCGCATTACCGACCGGACAACTTG
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AAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATG
————————— e

TTCAGACCTTTCTTTACGTATTCGAAAACGGTAAGAGTGGCCTAAGTCAGCAGTGAGTAC

GTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATG
--------- g S &

CACTAAAGAGTGAACTATTGGAATAAAAACTGCTCCCCTTTAATTATCCAACATAACTAC

TTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCG
————————— S S

AACCTGCTCAGCCTTAGCGTCTGGCTATGGTCCTAGAACGGTAGGATACCTTGACGGAGC

GTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTG
--------- ey S &

CACTCAAAAGAGGAAGTAATGTCTTTGCCGAAAAAGTTTTTATACCATAACTATTAGGAC

ATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAATCAGAATTGGTTA
————————— L S

TATACTTATTTAACGTCAAAGTAAACTACGAGCTACTCAAAAAGATTAGTCTTAACCAAT

ATTGGTTGTAACACTGGCAGAGCATTACGCTGACTTGACGGGACGGCGGCTTTGTTGAAT
--------- g S &

TAACCAACATTGTGACCGTCTCGTAATGCGACTGAACTGCCCTGCCGCCGAAACAACTTA

AAATCGAACTTTTGCTGAGTTGAAGGATCAGATCACGCATCTTCCCGACAACGCAGACCG
--------- ey Ly g Sy SIS

TTTAGCTTGAAAACGACTCAACTTCCTAGTCTAGTGCGTAGAAGGGCTGTTGCGTCTGGC

TTCCGTGGCAAAGCAAAAGTTCAAAATCACCAACTGGTCCACCTACAACAAAGCTCTCAT
--------- g S &

AAGGCACCGTTTCGTTTTCAAGTTTTAGTGGTTGACCAGGTGGATGTTGTTTCGAGAGTA
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CAACCGTGGCTCCCTCACTTTCTGGCTGGATGATGGGGCGATTCAGGCCTGGTATGAGTC
--------- g S &

GTTGGCACCGAGGGAGTGAAAGACCGACCTACTACCCCGCTAAGTCCGGACCATACTCAG
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AGCAACACCTTCTTCACGAGGCAGACCTCAGCGCTAcgatcctctagagtcgaggatccT
————————— e b}

TCGTTGTGGAAGAAGTGCTCCGTCTGGAGTCGCGATgctaggagatctcagctcctaggA

GGAAAACGGGAAAGGTTCCGTTCAGGACGCTACTTGTGTATAAGAGTCAGGTTATGTTGT
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CCTTTTGCCCTTTCCAAGGCAAGTCCTGCGATGAACACATATTCTCAGTCCAATACAACA

TGCTTTACTTTTTAGCTTGCTTGCTGGAACTACATTAGGTATTTGGGGTATTGCTATTGT
--------- O ey R Sy SRS

ACGAAATGAAAAATCGAACGAACGACCTTGATGTAATCCATAAACCCCATAACGATAACA

TACAGGAATTGATCCTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCG
--------- ¢

ATGTCCTTAACTAGGAGCTGGCTACGGGAACTCTCGGAAGTTGGGTCAGTCGAGGAAGGC

-1 30 T

GTGGGCGCGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAACT
--------- ¢

CACCCGCGCCCCGTACTGATAGCAGCGGCGTGAATACTGACAGAAGAAATAGTACGTTGA

CGTAGGACAGGTGCCGGCAGCGCTCTGGGTCATTTTCGGCGAGGACCGCTTTCGCTGGAG
--------- S ey gy Sy S

GCATCCTGTCCACGGCCGTCGCGAGACCCAGTAAAAGCCGCTCCTGGCGAAAGCGACCTC

CGCGACGATGATCGGCCTGTCGCTTGCGGTATTCGGAATCTTGCACGCCCTCGCTCAAGC
--------- o

GCGCTGCTACTAGCCGGACAGCGAACGCCATAAGCCTTAGAACGTGCGGGAGCGAGTTCG

CTTCGTCACTGGTCCCGCCACCAAACGTTTCGGCGAGAAGCAGGCCATTATCGCCGGCAT
--------- S &

GAAGCAGTGACCAGGGCGGTGGTTTGCAAAGCCGCTCTTCGTCCGGTAATAGCGGCCGTA

-c s =2

GGCGGCCGACGCGCTGGGCTACGTCTTGCTGGCGTTCGCGACGCGAGGCTGGATGGCCTT
--------- ey S &

CCGCCGGCTGCGCGACCCGATGCAGAACGACCGCAAGCGCTGCGCTCCGACCTACCGGAA

-=T 0 ®

CCCCATTATGATTCTTCTCGCTTCCGGCGGCATCGGGATGCCCGCGTTGCAGGCCATGCT
--------- ey S &

GGGGTAATACTAAGAAGAGCGAAGGCCGCCGTAGCCCTACGGGCGCAACGTCCGGTACGA

GTCCAGGCAGGTAGATGACGACCATCAGGGACAGCTTCAAGGATCGCTCGCGGCTCTTAC
————————— L S

CAGGTCCGTCCATCTACTGCTGGTAGTCCCTGTCGAAGTTCCTAGCGAGCGCCGAGAATG

CAGCCTAACTTCGATCACTGGACCGCTGATCGTCACGGCGATTTATGCCGCCTCGGCGAG
--------- g S &

GTCGGATTGAAGCTAGTGACCTGGCGACTAGCAGTGCCGCTAAATACGGCGGAGCCGCTC
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CACATGGAACGGGTTGGCATGGATTGTAGGCGCCGCCCTATACCTTGTCTGCCTCCCCGC
--------- g S &

GTGTACCTTGCCCAACCGTACCTAACATCCGCGGCGGGATATGGAACAGACGGAGGGGCG

GTTGCGTCGCGGTGCATGGAGCCGGGCCACCTCGACCTGAATGGAAGCCGGCGGCACCTC
————————— L S

CAACGCAGCGCCACGTACCTCGGCCCGGTGGAGCTGGACTTACCTTCGGCCGCCGTGGAG

GCTAACGGATTCACCACTCCAAGAATTGGAGCCAATCAATTCTTGCGGAGAACTGTGAAT
--------- g S &

CGATTGCCTAAGTGGTGAGGTTCTTAACCTCGGTTAGTTAAGAACGCCTCTTGACACTTA

GCGCAAACCAACCCTTGGCAGAACATATCCATCGCGTCCGCCATCTCCAGCAGCCGCACG
--------- ey Ly g Sy SIS

CGCGTTTGGTTGGGAACCGTCTTGTATAGGTAGCGCAGGCGGTAGAGGTCGTCGGCGTGC

-=C T T
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CGGCGCATCTCGGGCAGCGTTGGGTCCTGGCCACGGGTGCGCATGATCGTGCTCCTGTCG
--------- ey Ly g Sy SIS

GCCGCGTAGAGCCCGTCGCAACCCAGGACCGGTGCCCACGCGTACTAGCACGAGGACAGC

-=C T T

TTGAGGACCCGGCTAGGCTGGCGGGGTTGCCTTACTGGTTAGCAGAATGAATCACCGATA
--------- ey Ly g Sy SIS

AACTCCTGGGCCGATCCGACCGCCCCAACGGAATGACCAATCGTCTTACTTAGTGGCTAT

CGCGAGCGAACGTGAAGCGACTGCTGCTGCAAAACGTCTGCGACCTGAGCAACAACATGA
--------- g S &

GCGCTCGCTTGCACTTCGCTGACGACGACGTTTTGCAGACGCTGGACTCGTTGTTGTACT

ATGGTCTTCGGTTTCCGTGTTTCGTAAAGTCTGGAAACGCGGAAGTCAGCGCCCTGCACC
--------- S ey gy Sy S

TACCAGAAGCCAAAGGCACAAAGCATTTCAGACCTTTGCGCCTTCAGTCGCGGGACGTGG

= MT 0 @
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ATTATGTTCCGGATCTGCATCGCAGGATGCTGCTGGCTACCCTGTGGAACACCTACATCT
--------- O Ly g Sy SRS

TAATACAAGGCCTAGACGTAGCGTCCTACGACGACCGATGGGACACCTTGTGGATGTAGA

GTATTAACGAAGCGCTGGCATTGACCCTGAGTGATTTTTCTCTGGTCCCGCCGCATCCAT
--------- o

CATAATTGCTTCGCGACCGTAACTGGGACTCACTAAAAAGAGACCAGGGCGGCGTAGGTA
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ACCGCCAGTTGTTTACCCTCACAACGTTCCAGTAACCGGGCATGTTCATCATCAGTAACC
--------- g S &
TGGCGGTCAACAAATGGGAGTGTTGCAAGGTCATTGGCCCGTACAAGTAGTAGTCATTGG

=09 TC

CGTATCGTGAGCATCCTCTCTCGTTTCATCGGTATCATTACCCCCATGAACAGAAATTCC
--------- ey S &

GCATAGCACTCGTAGGAGAGAGCAAAGTAGCCATAGTAATGGGGGTACTTGTCTTTAAGG

CCCTTACACGGAGGCATCAAGTGACCAAACAGGAAAAAACCGCCCTTAACATGGCCCGCT
————————— L S

GGGAATGTGCCTCCGTAGTTCACTGGTTTGTCCTTTTTTGGCGGGAATTGTACCGGGCGA

TTATCAGAAGCCAGACATTAACGCTTCTGGAGAAACTCAACGAGCTGGACGCGGATGAAC
--------- g S &

AATAGTCTTCGGTCTGTAATTGCGAAGACCTCTTTGAGTTGCTCGACCTGCGCCTACTTG

-3 3 X
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AGGCAGACATCTGTGAATCGCTTCACGACCACGCTGATGAGCTTTACCGCAAGATCTTGA
--------- g S &

TCCGTCTGTAGACACTTAGCGAAGTGCTGGTGCGACTACTCGAAATGGCGTTCTAGAACT

TCCCCTGCGCCATCAGATCCTTGGCGGCAAGAAAGCCATCCAGTTTACTTTGCAGGGCTT
--------- ey Ly g Sy SIS

AGGGGACGCGGTAGTCTAGGAACCGCCGTTCTTTCGGTAGGTCAAATGAAACGTCCCGAA

CCCAACCTTACCAGAGGGCGCCCCAGCTGGCAATTCCGGTTCGCTTGCTGTCCATAAAAC
--------- g S &

GGGTTGGAATGGTCTCCCGCGGGGTCGACCGTTAAGGCCAAGCGAACGACAGGTATTTTG

-=ZT 0 o

CGCCCAGTCTAGCTATCGCCATGTAAGCCCACTGCAAGCTACCTGCTTTCTCTTTGCGCT
--------- g S &

GCGGGTCAGATCGATAGCGGTACATTCGGGTGACGTTCGATGGACGAAAGAGAAACGCGA

TGCGTTTTCCCTTGTCCAGATAGCCCAGTAGCTGACATTCATCCGGGGTCAGCACCGTTT
--------- g S &

ACGCAAAAGGGAACAGGTCTATCGGGTCATCGACTGTAAGTAGGCCCCAGTCGTGGCAAA
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CTGCGGACTGGCTTTCTACGTGTTCCGCTTCCTTTAGCAGCCCTTGCGCCCTGAGTGCTT
————————— e

GACGCCTGACCGAAAGATGCACAAGGCGAAGGAAATCGTCGGGAACGCGGGACTCACGAA

GCGGCAGCGTGAAGCTTTCTCTGAGCTGTAACAGCCTGACCGCAACAAACGAGAGGATCG
--------- g S &

CGCCGTCGCACTTCGAAAGAGACTCGACATTGTCGGACTGGCGTTGTTTGCTCTCCTAGC

AGACCATCCGCTCCAGATTATCCGGCTCCTCCATGCGTTGCCTCTCGGCTCCTGCTCCGG
————————— S S

TCTGGTAGGCGAGGTCTAATAGGCCGAGGAGGTACGCAACGGAGAGCCGAGGACGAGGCC

TTTTCCATGCCTTATGGAACTCCTCGATCCGCCAGCGATGGGTATAAATGTCGATGACGC
--------- ey S &

AAAAGGTACGGAATACCTTGAGGAGCTAGGCGGTCGCTACCCATATTTACAGCTACTGCG

-0 =
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GCAAGGCTTGGGCTAGCGACTCGACCGGTTCGCCGGTCAGCAACAACCATTTCAACGGGG
--------- ey S &

CGTTCCGAACCCGATCGCTGAGCTGGCCAAGCGGCCAGTCGTTGTTGGTAAAGTTGCCCC

TCTCACCCTTGGGCGGGTTAATCTCCTCGGCCAGCACCGCGTTGAGCGTGATATTCCCCT
————————— L S

AGAGTGGGAACCCGCCCAATTAGAGGAGCCGGTCGTGGCGCAACTCGCACTATAAGGGGA

GTTTTAGCGTGATGCGCCCACTGCGCAGGCTCAAGCTCGCCTTGCGGGCTGGTCGATTTT
--------- g S &

CAAAATCGCACTACGCGGGTGACGCGTCCGAGTTCGAGCGGAACGCCCGACCAGCTAAAA

TACGTTTACCGCGTTTATCCACCACGCCCTTTTGCGGAATGCTGATCTGATAGCCACCCA
--------- ey Ly g Sy SIS

ATGCAAATGGCGCAAATAGGTGGTGCGGGAAAACGCCTTACGACTAGACTATCGGTGGGT

-_-—0 =T
-0 >

ACTCCGGTTGGTTCTTCAGATGGTCGATCAGATACAACCCAGACTCTACGTCCTTGCGTG
--------- ey Ly g Sy SIS

TGAGGCCAACCAAGAAGTCTACCAGCTAGTCTATGTTGGGTCTGAGATGCAGGAACGCAC
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GGTGCTTGGAGCGCACCACGAAGCGCTCGTTATGCGCCAGCCTGTCCTGCAGATAAGCAT
--------- g S &

CCACGAACCTCGCGTGGTGCTTCGCGAGCAATACGCGGTCGGACAGGACGTCTATTCGTA

GAATATCGGCTTCGCGGTCACAGACCGCAATCACGTTGCTCATCATGCTGCCCATGCGTA
————————— S S

CTTATAGCCGAAGCGCCAGTGTCTGGCGTTAGTGCAACGAGTAGTACGACGGGTACGCAT

-t O =2

ACCGGCTAGTTGCGGCCGCTGCCAGCCATTTGCCACTCTCCTTTTCATCCGCATCGGCAG
————————— L S

TGGCCGATCAACGCCGGCGACGGTCGGTAAACGGTGAGAGGAAAAGTAGGCGTAGCCGTC

GGTCATCCGGGCGCATCCACCACTCCTGATGCAGTAATCCTACGGTGCGGAATGTGGTGG
--------- g S &

CCAGTAGGCCCGCGTAGGTGGTGAGGACTACGTCATTAGGATGCCACGCCTTACACCACC

=0 T X
=00 TC
-_-C0 9 W

CCTCGAGCAAGAGAACGGAGTGAACCCACCATCCGCGGGATTTATCCTGAATAGAGCCCA
--------- g S &

GGAGCTCGTTCTCTTGCCTCACTTGGGTGGTAGGCGCCCTAAATAGGACTTATCTCGGGT

-1 X 0 W0

GCTTGCCAAGCTCTTCGGCGACCTGGTGGCGATAACTCAAAGAGGTGGTGTCCTCAATG
--------- g S &

CGAACGGTTCGAGAAGCCGCTGGACCACCGCTATTGAGTTTCTCCACCACAGGAGTTACC

CCAGCAGTTCGGGAAACTCCTGAGCCAACTTGACTGTTTGCATGGCGCCAGCCTTTCTGA
--------- ey Ly g Sy SIS

GGTCGTCAAGCCCTTTGAGGACTCGGTTGAACTGACAAACGTACCGCGGTCGGAAAGACT

TCGCCTCGGCAGAAACGTTGGGATTGCGGTAAAATCGGTAAGCGCCTTCCTGCATGGCTT
--------- g S &

AGCGGAGCCGTCTTTGCAACCCTAACGCCATTTTAGCCATTCGCGGAAGGACGTACCGAA

-0 o=

CACTACCCTCTGATGAGATGGTTATTGATTTACCAGAATATTTTGCCAATTGGGCGGCGA
--------- o

GTGATGGGAGACTACTCTACCAATAACTAAATGGTCTTATAAAACGGTTAACCCGCCGCT
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4381

4441
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4561
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4681

4741
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CGTTAACCAAGCGGGCAGTACGGCGAGGATCACCCAGCGCCGCCGAAGAGAACACAGATT
--------- S ey gy Sy S

GCAATTGGTTCGCCCGTCATGCCGCTCCTAGTGGGTCGCGGCGGCTTCTCTTGTGTCTAA

TAGCCCAGTCGGCCGCACGATGAAGAGCAGAAGTTATCATGCTGCCTCGCGCGTTTCGGT
————————— e

ATCGGGTCAGCCGGCGTGCTACTTCTCGTCTTCAATAGTACGACGGAGCGCGCAAAGCCA

GATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAA
--------- g S &

CTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATT

-0 = O

GCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGG
--------- ey S &

CGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACAACCGCCCACAGCC

e =
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GGCGCAGCCATGACCCAGTCACGTAGCGATAGCGGAGTGCACCATCGAATGGCGCAAAAC
--------- S ey gy Sy S

CCGCGTCGGTACTGGGTCAGTGCATCGCTATCGCCTCACGTGGTAGCTTACCGCGTTTTG

- e [T] =i(Q T

CTTTCGCGGTATGGCATGATAGCGCCCGGAAGAGAGTCAATTCAGGGTGGTGAATGTGAA
--------- ey Ly g Sy SIS

GAAAGCGCCATACCGTACTATCGCGGGCCTTCTCTCAGTTAAGTCCCACCACTTACACTT

ACCAGTAACGTTATACGATGTCGCAGAGTATGCCGGTGTCTCTTATCAGACCGTTTCCCG
--------- g S &

TGGTCATTGCAATATGCTACAGCGTCTCATACGGCCACAGAGAATAGTCTGGCAAAGGGC

-_— =T

CGTGGTGAACCAGGCCAGCCACGTTTCTGCGAAAACGCGGGAAAAAGTGGAAGCGGCGAT
--------- g S &

GCACCACTTGGTCCGGTCGGTGCAAAGACGCTTTTGCGCCCTTTTTCACCTTCGCCGCTA

GGCGGAGCTGAATTACATTCCCAACCGCGTGGCACAACAACTGGCGGGCAAACAGTCGTT
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4921

4981

5041

5101

5161

5221

5281

5341

5401

CCGCCTCGACTTAATGTAAGGGTTGGCGCACCGTGTTGTTGACCGCCCGTTTGTCAGCAA

GCTGATTGGCGTTGCCACCTCCAGTCTGGCCCTGCACGCGCCGTCGCAAATTGTCGCGGC
--------- O ey R Sy SRS

CGACTAACCGCAACGGTGGAGGTCAGACCGGGACGTGCGCGGCAGCGTTTAACAGCGCCG

GATTAAATCTCGCGCCGATCAACTGGGTGCCAGCGTGGTGGTGTCGATGGTAGAACGAAG
--------- ¢

CTAATTTAGAGCGCGGCTAGTTGACCCACGGTCGCACCACCACAGCTACCATCTTGCTTC

-_—C -

CGGCGTCGAAGCCTGTAAAGCGGCGGTGCACAATCTTCTCGCGCAACGCGTCAGTGGGC
--------- 3

GCCGCAGCTTCGGACATTTCGCCGCCACGTGTTAGAAGAGCGCGTTGCGCAGTCACCCGA

+ =m0 m

GATCATTAACTATCCGCTGGATGACCAGGATGCCATTGCTGTGGAAGCTGCCTGCACTAA
--------- g S &
CTAGTAATTGATAGGCGACCTACTGGTCCTACGGTAACGACACCTTCGACGGACGTGATT

TGTTCCGGCGTTATTTCTTGATGTCTCTGACCAGACACCCATCAACAGTATTATTTTCTC
————————— S S

ACAAGGCCGCAATAAAGAACTACAGAGACTGGTCTGTGGGTAGTTGTCATAATAAAAGAG

-—- T+ 0 O

CCATGAAGACGGTACGCGACTGGGCGTGGAGCATCTGGTCGCATTGGGTCACCAGCAAAT
--------- o

GGTACTTCTGCCATGCGCTGACCCGCACCTCGTAGACCAGCGTAACCCAGTGGTCGTTTA

-0 3 W
-0 T >

CGCGCTGTTAGCGGGCCCATTAAGTTCTGTCTCGGCGCGTCTGCGTCTGGCTGGCTGGCA
————————— e S

GCGCGACAATCGCCCGGGTAATTCAAGACAGAGCCGCGCAGACGCAGACCGACCGACCGT

TAAATATCTCACTCGCAATCAAATTCAGCCGATAGCGGAACGGGAAGGCGACTGGAGTGC
--------- ey S &
ATTTATAGAGTGAGCGTTAGTTTAAGTCGGCTATCGCCTTGCCCTTCCGCTGACCTCACG

CATGTCCGGTTTTCAACAAACCATGCAAATGCTGAATGAGGGCATCGTTCCCACTGCGAT
————————— L S

GTACAGGCCAAAAGTTGTTTGGTACGTTTACGACTTACTCCCGTAGCAAGGGTGACGCTA

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460



5461

5521

5581

5641

5701

5761

5821

5881
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GCTGGTTGCCAACGATCAGATGGCGCTGGGCGCAATGCGCGCCATTACCGAGTCCGGGCT
————————— L S

CGACCAACGGTTGCTAGTCTACCGCGACCCGCGTTACGCGCGGTAATGGCTCAGGCCCGA

<XTOOM

GCGCGTTGGTGCGGATATCTCGGTAGTGGGATACGACGATACCGAAGACAGCTCATGTTA
————————— L S

CGCGCAACCACGCCTATAGAGCCATCACCCTATGCTGCTATGGCTTCTGTCGAGTACAAT

-0 T T

TATCCCGCCGTTAACCACCATCAAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGA
--------- ey Ly g Sy SIS

ATAGGGCGGCAATTGGTGGTAGTTTGTCCTAAAAGCGGACGACCCCGTTTGGTCGCACCT

CCGCTTGCTGCAACTCTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCTC
--------- g S &

GGCGAACGACGTTGAGAGAGTCCCGGTCCGCCACTTCCCGTTAGTCGACAACGGGCAGAG

=X n W

ACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTT
--------- g S &

TGACCACTTTTCTTTTTGGTGGGACCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAA

GGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGC
--------- S ey gy Sy S

CCGGCTAAGTAATTACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCG

GCAACGCAATTAATGTAAGTTAGCTCACTCATTAGGCTATACTGGCTTAACTATGCGGCA
--------- o

CGTTGCGTTAATTACATTCAATCGAGTGAGTAATCCGATATGACCGAATTGATACGCCGT

- -
=0 O O Mm

TCAGAGCAGATTGTACTGAGAGTGCACCATACCGGAATTCCGGTATGCGGTGTGAAATAC
--------- o

AGTCTCGTCTAACATGACTCTCACGTGGTATGGCCTTAAGGCCATACGCCACACTTTATG

CGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTG
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6061

6121

6181

6241

6301
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GCGTGTCTACGCATTCCTCTTTTATGGCGTAGTCCGCGAGAAGGCGAAGGAGCGAGTGAC

ACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAA

TGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATT

-, CrrT 0w

TACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGC
————————— S S

ATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCG

AAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCC
--------- ey S &

TTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGEG

-0 = 0O

CTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTAT
--------- g S &

GACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATA

AAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGC
--------- ey Ly g Sy SIS

TTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACG

CGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCT
--------- g S &

GCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGA

CACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACG
--------- S ey gy Sy S

GTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGC

AACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACC
--------- o

TTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGG

CGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGA
--------- o

GCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCT

6060

6120

6180

6240

6300

6360

6420

6480

6540



6541

6601

6661

6721

6781

6841

6901

6961

7021

7081

GGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAA
--------- g S &
CCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTT

GGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTA
————————— L S

CCTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCAT

- e [T] =i (Q T

GCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGC
————————— S S

CGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCG

AGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTG
--------- ey S &

TCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGAC

ACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGA
————————— L S

TGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCT

- mMT 0 @
= 0O O Mm

TCTTCACCTAGATCCTTTTCCGGAATTCCAAATCAATCTAAAGTATATATGAGTAAACTT
————————— L S

AGAAGTGGATCTAGGAAAAGGCCTTAAGGTTTAGTTAGATTTCATATATACTCATTTGAA

GGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTC
--------- g S &

CCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAG

-0 I >

GTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTAC
--------- g S &

CAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATG

CATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTAT
--------- O Ly g Sy SRS

GTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATA

CAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCG
--------- o

GTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGC

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



7141

7201

7261

7321

7381

7441

7501

7561

7621

7681

CCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATA
--------- g S &

GGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTAT

- () O

GTTTGCGCAACGTTGTTGCCATTGCTGCAGGCATCGTGGTGTCACGCTCGTCGTTTGGTA
--------- g S &

CAAACGCGTTGCAACAACGGTAACGACGTCCGTAGCACCACAGTGCGAGCAGCAAACCAT

TGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGT
--------- ey Ly g Sy SIS

ACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACA

-Cc < T

GCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG
--------- S ey gy Sy S

CGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTC

TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAA
--------- o

ACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATT

ST

ca

at

|

/
GATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGC
--------- o

CTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCG

GACCGAGTTGCTCTTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTT
--------- S &

CTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTCTTGAA

O = O
-3 3 X

|
TAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGC
--------- ey S &

ATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCG

TGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTA
————————— L S

ACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAAT

CTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAA
--------- g S &

GAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTT

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740



7741

7801

7861

7921

TAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCA

--------- g S &

7800

ATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGT

TTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAAC

————————— L S

7860

AAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTG

-_—-— ) 3>

AAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTA

————————— L S

7920

TTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAAT

TTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTTCAAGA

AATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAAGTTCT

Enzymes that do cut and were not excluded:

Aatll1
BsaAl
Clal
HgiElI
Nrul
Sacll
UbaDlI

Ahdl
BsaBlI
Dral
Hpal
Nsil
Scal
Xbal

AlwNI
BsaXl
Dralll
Kpnl
NspV
SexAl
Xhol

Enzymes that do not cut:

Accl
Bst11071
RleAl
Sphl

AflI11
Bsu361
Rsril
Srfl

Ascl
Fsel
Sall
Sse83871

Enzymes excluded; MinCuts:

Acelll
Apol
Bce83l1
BpulOl
Bsgl
Bsp241
BstXlI
CviRI
Eco47111
Gdill
Hindll1
Msl I
NlalVv
Rsal
Sspl
Thal
Xcml

Acil
Aval
Bcefl
Bsal
BsiEl
Bsp12861
BstYl
Ddel
Eco571
Hael
Hinfl
Mspl
Nspl
Sapl
Styl
Tsel

AL
Avall
Bcgl
BsaHI
BsiHKAI
BspGl
Cac8l
Dpnl
Eco01091
Hael l
Hphl
MspAll
PF11108I
Sau96l
Tail
Tsp45l1

Apal
BspEl
Drdl
MIul
PinAl
Sgfl
Xmnl

Avrll
Ncol
SanDlI
Sse86471

BamH|1
BspLU11l
Drdll
Mscl
PpuMl
Smal

Bael
Ndel
STil
Sstl

1 MaxCuts: 2

Alul
Banl
Bcgl
BsaJl
Bsll
Bsri
Cjel
Dsal
EcoRl11
Haelll
Maelll
Mwoll
PFIMI
Sau3Al
Taqgl
Tsp4cCl

Alwl
Banll
Bfal
BsaWl
Bsml
BsrBI
Cjel
Eael
Faul
Hogal
Mboll
Narl
Plel
ScrFl
Taqll
Tsp5091

Bcll
BspMI
EcoNlI

Munl
PshAl

Stul

Bpll
Pacl
SgrAl
Sunl

Alw261
Bbsl
Bfil
Bsbl
BsmBI
BsrDlI
CjePl

Eagl

Fnu4Hl
Hhal
Mmel
Ncil

Pspl14061
SfaNl
Taqll
TspRI

Bglll
BssHI 1
EcoRl1
Nhel
Pstl
Tatl

Bpull021
Pmel
SnaBlI
Swal

ApaBI
Bbvl
Bgll

BscGl

BsmF1

BsrFl1

CjePl
Earl
Fokl

Hin4l
Mnll

NgoAlV

Pvull
Sfcl
Taul

Tth111l11

Bmgl
BstEl I
EcoRV
Notl
Pvul
Tth111l

BsrGl
Pmli1
Spel

ApaLl
Bccl
Bpml

BseRlI

Bsp241

BssSlI

CviJl
Ecil
Fspl

Hincll
Msel
Nlalll
Rcal
Siml
TFil
Vspl






