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gaattcgaagttcctatactttctagagaataggaacttccgggatcggcccatcgataa
————————— g S

cttaagcttcaaggatatgaaagatctcttatccttgaaggccctageccgggtagctatt
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gcttggtacccAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACG
--------- g S &

cgaaccatgggTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGC

CAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGG
--------- ey Ly g Sy SIS

GTTAATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGCC
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CTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACC
--------- ey Ly g Sy SIS

GAGCATACAACACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTGTCGATACTGG

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

TACTAATAATTTTTAGAAGCAATCAAAGACGATGCGGAAGCGATAGTAGATGTCTCTTTA
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CCGGCGTTGAGTTCGGGTTGCTCAGCAGCAACTCACGTACTTTCTTCTCGATCTCTTTCG
--------- S &
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GGCCGCAACTCAAGCCCAACGAGTCGTCGTTGAGTGCATGAAAGAAGAGCTAGAGAAAGC

CGGTTTCCGGGTTATCTTTCAGCCAGGCAGTCGCATTCGCTTTACCCTGACCGATCTTCT
--------- S ey gy Sy S

GCCAAAGGCCCAATAGAAAGTCGGTCCGTCAGCGTAAGCGAAATGGGACTGGCTAGAAGA

CACCTTTGTAGCTGTACCACGCGCCTGCTTTCTCGATCAGCTTCTCTTTTACGCCCAGGT
————————— e

GTGGAAACATCGACATGGTGCGCGGACGAAAGAGCTAGTCGAAGAGAAAATGCGGGTCCA
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CAACCAGTTCGCCGTAGAAGTTGATACCTTCGCCGTAGAGGATCTGGAATTCAGCCTGTT
--------- o

GTTGGTCAAGCGGCATCTTCAACTATGGAAGCGGCATCTCCTAGACCTTAAGTCGGACAA
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TAAACGGCGCAGCGATTTTGTTCTTCACCACTTTCACGCGGGTTTCGCTACCCACCACGT
————————— S S

ATTTGCCGCGTCGCTAAAACAAGAAGTGGTGAAAGTGCGCCCAAAGCGATGGGTGGTGCA
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TTTCGCCCTCTTTCACCGCGCCGATACGACGGATGTCGAGACGAACAGAGGCGTAGAATT
--------- e St S S &
AAAGCGGGAGAAAGTGGCGCGGCTATGCTGCCTACAGCTCTGCTTGTCTCCGCATCTTAA
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TCAGCGCGTTACCACCGGTAGTGGTTTCCGGGTTACCGAACATCACACCAATTTTCATAC
--------- g S &

AGTCGCGCAATGGTGGCCATCACCAAAGGCCCAATGGCTTGTAGTGTGGTTAAAAGTATG
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GGATCTGGTTGATGAAGATCAGCAGCGTGTTGGACTGCTTCAGGTTACCCGCCAGCTTAC
--------- g S &

CCTAGACCAACTACTTCTAGTCGTCGCACAACCTGACGAAGTCCAATGGGCGGTCGAATG

GCATCGCCTGGCTCATCATACGTGCCGCAAGGCCCATGTGAGAGTCGCCGATTTCGCCTT
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--------- g S &
CGTAGCGGACCGAGTAGTATGCACGGCGTTCCGGGTACACTCTCAGCGGCTAAAGCGGAA
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CGATTTCCGCTTTCGGCGTCAGTGCCGCCACGGAGTCAACGACGATAACGTCTACTGCGC
--------- ¢

GCTAAAGGCGAAAGCCGCAGTCACGGCGGTGCCTCAGTTGCTGCTATTGCAGATGACGCG

-z s -
-1 = W0

CAGAACGCGCCAGGGCGTCACAGATTTCCAGTGCCTGCTCGCCGGTGTCCGGCTGGGAGC
--------- ¢

GTCTTGCGCGGTCCCGCAGTGTCTAAAGGTCACGGACGAGCGGCCACAGGCCGACCCTCG
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ACAGCAGGTTGTCGATATCGACGCCCAGTTTACGTGCGTAGATTGGGTCCAGCGCGTGTT
--------- g S &

TGTCGTCCAACAGCTATAGCTGCGGGTCAAATGCACGCATCTAACCCAGGTCGCGCACAA
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CAGCATCGATAAACGCACAGGTTTTACCTTCACGCTGCGCTGCGGCGATCACCTGCAGCG
--------- o

GTCGTAGCTATTTGCGTGTCCAAAATGGAAGTGCGACGCGACGCCGCTAGTGGACGTCGC
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TCAGCGTGGTTTTACCGGAAGATTCCGGTCCGTAGATTTCGACGATACGGCCCATCGGCA
--------- o

AGTCGCACCAAAATGGCCTTCTAAGGCCAGGCATCTAAAGCTGCTATGCCGGGTAGCCGT
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GACCACCTGCCCCAAGCGCGATATCCAGTGAAAGCGAACCGGTAGAGATGGTTTCCACAT
--------- o

CTGGTGGACGGGGTTCGCGCTATAGGTCACTTTCGCTTGGCCATCTCTACCAAAGGTGTA
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CCATGGAACGGTCTTCACCCAGGCGCATGATGGAGCCTTTACCAAATTGTTTCTCAATCT
————————— ——_—— e+
GGTACCTTGCCAGAAGTGGGTCCGCGTACTACCTCGGAAATGGTTTAACAAAGAGTTAGA
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GGCCCAGTGCTGCCGCCAACGCTTTCTGTTTGTTTTCGTCGATAGCCATttttactcctyg
--------- ey

CCGGGTCACGACGGCGGTTGCGAAAGACAAACAAAAGCAGCTATCGGTAaaaatgaggac

=T 30 ™

tcatggatcctaataccggatagtcaatatgttctgttgaagcaattatactgtatgctc
————————— gy S

agtacctaggattatggcctatcagttatacaagacaacttcgttaatatgacatacgag
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atacagtatcaagtcgactctagcagatctagCttATGATAGTGATGTGCTTAAAAACTT
————————— L T T e e Tt L s

tatgtcatagttcagctgagatcgtctagatcgaaTACTATCACTACACGAATTTTTGAA
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ACTCAATGGCTGGTTTATGCATATCGCAATACATGCGAAAAACCTAAAAGAGCTTGCCGA
--------- g S &

TGAGTTACCGACCAAATACGTATAGCGTTATGTACGCTTTTTGGATTTTCTCGAACGGCT
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TAAAAAAGGCCAATTTATTGCTATTTACCGCGGCTTTTTATTGAGCTTGAAAGATAAATA
--------- g S &

ATTTTTTCCGGTTAAATAACGATAAATGGCGCCGAAAAATAACTCGAACTTTCTATTTAT

AAATAGATAGGTTTTATTTGAAGCTAAATCTTCTTTATCGTAAAAAATGCCCTCTTGGGT
--------- ey Ly g Sy SIS

TTTATCTATCCAAAATAAACTTCGATTTAGAAGAAATAGCATTTTTTACGGGAGAACCCA

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

ATAGTTCTCCCAGTAATATAAAGCGCCTTATTGTAGTAAACCACTGCTTTATTGATTCGT
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CTTGTCTCCTGTTTACTCCCCTGAGCTTGAGGGGTTAACATGAAGGTCATCGATAGCAGG
--------- ¢

GAACAGAGGACAAATGAGGGGACTCGAACTCCCCAATTGTACTTCCAGTAGCTATCGTCC

ATAATAATACAGTAAAACGCTAAACCAATAATCCAAATCCAGCCATCCCAAATTGGTAGT
--------- S ey gy Sy S

TATTATTATGTCATTTTGCGATTTGGTTATTAGGTTTAGGTCGGTAGGGTTTAACCATCA

-0 Q >

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

CTTACTAATATTTATTGTCATTTGTCATTACCCGGTTATTGTGGCCAACGTAACCATTCC
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CTCACCAATAATCCCTGTAAAGCACCTTGCTCATGACTCTTTGTTTGGATAGACATCACT
--------- S &

GAGTGGTTATTAGGGACATTTCGTGGAACGAGTACTGAGAAACAAACCTATCTGTAGTGA

CCCTGTAATGCAGGTAAAGCGATCCCACCACCAGCCAATAAAATTAAAACAGGGAAATCT
————————— S S

GGGACATTACGTCCATTTCGCTAGGGTGGTGGTCGGTTATTTTAATTTTGTCCCTTTAGA

AACCAACCTTCAGATATAAACGCTAAAAAGGCAAATGCACTACTATCTGCAATAAATTCG
--------- ey S &

TTGGTTGGAAGTCTATATTTGCGATTTTTCCGTTTACGTGATGATAGACGTTATTTAAGC
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AGCAGTACTGCCGTTTTTTCGCCCCATTTAGTGGCTATTCTTCCTGCCACAAAGGCTTGG
--------- ey S &

TCGTCATGACGGCAAAAAAGCGGGGTAAATCACCGATAAGAAGGACGGTGTTTCCGAACC

AATACTGAGTGTAAAAGACCAAGACCCGCTAATGAAAAGCCAACCATCATGCTATTCCAT
————————— L S

TTATGACTCACATTTTCTGGTTCTGGGCGATTACTTTTCGGTTGGTAGTACGATAAGGTA
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GGTTTTGCTAAAAGCCATTTATCGTGGGTGTGGCAACGCCCTTAAACCGGATAGTTAACG
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GCTGAAAAATAAATAATCAACAAAATGGGCATCGTTTTAAATAAAGTGATGTATACCGAA
2221 ————————- S O T P fommmmm + 2280
CGACTTTTTATTTATTAGTTGTTTTACCCGTAGCAAAATTTATTTCACTACATATGGCTT

A

f

1P

Im

11

11
TTCGATTGCGTCTCAACCCCTACTTCGGTATCTGTATTATCACGTGTATTTTTGGTTTCA

2281 ————————- I I I I I + 2340
AAGCTAACGCAGAGTTGGGGATGAAGCCATAGACATAATAGTGCACATAAAAACCAAAGT

-3 0n o
-0 O @

--0 = O
-TD 0n wn

CGGAACCAAAACATAACCACAAGGAAAGTGACAATATTTAGCAACGCAGCGATAAAAAAG
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TCGGGTTTTGAACGGGGATTGGTTGGCTTGGTGAAGTGCGCAACTCTTCGACTCCACCAT

TCGGCAATGACCGATGCCGCGACAGCCCCAGTAGCTCCTGTGATCCCTGAAAGCAAACGG
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AGCCGTTACTGGCTACGGCGCTGTCGGGGTCATCGAGGACACTAGGGACTTTCGTTTGCC

CCTAAATACAGCATCCAAAGCGCACTTGAAAAAGCCAGCAATAAGTAATCCAGCGATGCG
--------- S ey gy Sy S

GGATTTATGTCGTAGGTTTCGCGTGAACTTTTTCGGTCGTTATTCATTAGGTCGCTACGC

CCTATTAATGACAACAACAGCACTGGGCGCCGACCAAATCGGTCAGACATTTTTCCAAGC
————————— e

GGATAATTACTGTTGTTGTCGTGACCCGCGGCTGGTTTAGCCAGTCTGTAAAAAGGTTCG

CAAGGAGCAAAGATAACCTGCATTAACGCATAAAGTGCAAGCAATACGCCAAAGTGGTTA
--------- g S &
GTTCCTCGTTTCTATTGGACGTAATTGCGTATTTCACGTTCGTTATGCGGTTTCACCAAT
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GCGATATCTTCCGAAGCAATAAATTCACGTAATAACGTTGGCAAGACTGGCATGATAAGG
--------- g S &
CGCTATAGAAGGCTTCGTTATTTAAGTGCATTATTGCAACCGTTCTGACCGTACTATTCC
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CCAATCCCCATGGCATCGAGTAACGTAATTACCAATGCGATCTTTGTCGAACTATTCATT
--------- ey S &

GGTTAGGGGTACCGTAGCTCATTGCATTAATGGTTACGCTAGAAACAGCTTGATAAGTAA

TCACTTTTCTCTATCACTGATAGGGAGTGGTAAAATAACTCTATCAATGATAGAGTGTCA
————————— L S

AGTGAAAAGAGATAGTGACTATCCCTCACCATTTTATTGAGATAGTTACTATCTCACAGT
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ACAAAAATTAGGAATTAATGATGTCTAGATTAGATAAAAGTAAAGTGATTAACAGCGCAT
--------- ey Ly g Sy SIS

TGTTTTTAATCCTTAATTACTACAGATCTAATCTATTTTCATTTCACTAATTGTCGCGTA

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

ATCTCGACGAATTACTCCAGCCTTAGCTTCCAAATTGTTGGGCATTTGAGCGGGTCTTCG

TAGGTGTAGAGCAGCCTACATTGTATTGGCATGTAAAAAATAAGCGGGCTTTGCTCGACG
--------- O Ly g Sy SRS

ATCCACATCTCGTCGGATGTAACATAACCGTACATTTTTTATTCGCCCGAAACGAGCTGC
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CCTTAGCCATTGAGATGTTAGATAGGCACCATACTCACTTTTGCCCTTTAGAAGGGGAAA
--------- S ey gy Sy S

GGAATCGGTAACTCTACAATCTATCCGTGGTATGAGTGAAAACGGGAAATCTTCCCCTTT
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GCTGGCAAGATTTTTTACGTAATAACGCTAAAAGTTTTAGATGTGCTTTACTAAGTCATC
--------- S ey gy Sy S

CGACCGTTCTAAAAAATGCATTATTGCGATTTTCAAAATCTACACGAAATGATTCAGTAG

CGATGGAGCAAAAGTACATTTAGGTACACGGCCTACAGAAAAACAGTATGAAACTCTCG
--------- g S &
CGCTACCTCGTTTTCATGTAAATCCATGTGCCGGATGTCTTTTTGTCATACTTTGAGAGC
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AAAATCAATTAGCCTTTTTATGCCAACAAGGTTTTTCACTAGAGAATGCATTATATGCAC
--------- S &

TTTTAGTTAATCGGAAAAATACGGTTGTTCCAAAAAGTGATCTCTTACGTAATATACGTG

TCAGCGCTGTGGGGCATTTTACTTTAGGTTGCGTATTGGAAGATCAAGAGCATCAAGTCG
————————— S S

AGTCGCGACACCCCGTAAAATGAAATCCAACGCATAACCTTCTAGTTCTCGTAGTTCAGC

CTAAAGAAGAAAGGGAAACACCTACTACTGATAGTATGCCGCCATTATTACGACAAGCTA
--------- ey S &

GATTTCTTCTTTCCCTTTGTGGATGATGACTATCATACGGCGGTAATAATGCTGTTCGAT
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TCGAATTATTTGATCACCAAGGTGCAGAGCCAGCCTTCTTATTCGGCCTTGAATTGATC
AGCTTAATAAACTAGTGGTTCCACGTCTCGGTCGGAAGAATAAGCCGGAACTTAACTAGT
TATGCGGATTAGAAAAACAACTTAAATGTGAAAGTGGGTCTTAAAAGCAGCATAACCTTT

--------- ey Ly g Sy SIS
ATACGCCTAATCTTTTTGTTGAATTTACACTTTCACCCAGAATTTTCGTCGTATTGGAAA
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TTCCGTGATGGTAACTTCACGGTAACCAAGATGTCGAGTTAACCACCCTTTAGATTCATA
--------- g S &

AAGGCACTACCATTGAAGTGCCATTGGTTCTACAGCTCAATTGGTGGGAAATCTAAGTAT

-Xm0n ®

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

TTCGCTTTTATTACGCCGAGGTTGCATGGGTGGATTTACCTTTGCCGCAAGTGAGGTTAG

TAAACACGCACAACAGATTTTACGTGAATGTTTGGAAGGAACGTCAATTCCCATTTCATG
————————— S S

ATTTGTGCGTGTTGTCTAAAATGCACTTACAAACCTTCCTTGCAGTTAAGGGTAAAGTAC
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AAAATATTGAATACCACTTAATGTGATCATTGAACCATTTTCAGTGATCCATTGCTGTTG
————————— S S

TTTTATAACTTATGGTGAATTACACTAGTAACTTGGTAAAAGTCACTAGGTAACGACAAC

ACAAAGGGAATCATAGATCCTGCAAGCCTCGTCGTCCTGGCCGGACCACGCTATCTGTGC
--------- ey S &

TGTTTCCCTTAGTATCTAGGACGTTCGGAGCAGCAGGACCGGCCTGGTGCGATAGACACG
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AAGGTCCCCGGCCCCGGACGCGCGCTCCATGAGCAGAGCGCCCGCCGCCGAGGCGAAGA
--------- ey

TTCCAGGGGCCGGGGCCTGCGCGCGAGGTACTCGTCTCGCGGGCGGCGGCTCCGCTTCTG
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TCGGGCGGCGCCCTGCCCGTCCCACCAGGTCAACAGGCGGTAACCGGCCTCTTCATCGGG
--------- S &

AGCCCGCCGCGGGACGGGCAGGGTGGTCCAGTTGTCCGCCATTGGCCGGAGAAGTAGCCC
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AATGCGCGCGACCTTCAGCATCGCCGGCATGTCCCCCTGGCGGACGGGAAGTATCCAGCT
--------- S ey gy Sy S

TTACGCGCGCTGGAAGTCGTAGCGGCCGTACAGGGGGACCGCCTGCCCTTCATAGGTCGA

—_———- = O

CGAGTGGGTGGTGAGCAGCTCGCCGTCGCGCAGCAGGCGCCAGCGCTCCATCCACGCAGT
--------- ey Ly g Sy SIS

GCTCACCCACCACTCGTCGAGCGGCAGCGCGTCGTCCGCGGTCGCGAGGTAGGTGCGTCA

-0 WC W™

GACCTCAGGCGGAAAACGGGAAGACACACTCATGAGATGCCTGCAAGCAATTCGTTCTGT
————————— L S

CTGGAGTCCGCCTTTTGCCCTTCTGTGTGAGTACTCTACGGACGTTCGTTAAGCAAGACA
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ATCAGGCGCAGGAGCGTCCCGTCCGGGTCGAtcgaccaattcgaagttcctatactttct
--------- Ry Ry S S M M

TAGTCCGCGTCCTCGCAGGGCAGGCCCAGCTagctggttaagcttcaaggatatgaaaga
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agagaataggaacttcgggatccTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGC
--------- Ry Ry S S M M

tctcttatccttgaagccctaggAGATGCGGCCTGCGTAGCACCGGCCGTAGTGGCCGCG

--------- ey Ly g Sy SIS
GTGTCCACGCCAACGACCGCGGATATAGCGGCTGTAGGTGGCTACCCCTTCTAGCCCGAG

-_- 0 W

4080

4140

4200

4260

4320

4380



4381

4441

4501

4561

4621

4681

4741

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

CGGTGAAGCCCGAGTACTCGCGAACAAAGCCGCACCCATACCACCGTCCGGGGCACCGGL

-3T W

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

CCCCTGACAACCCGCGGTAGAGGAACGTACGTGGTAAGGAACGCCGCCGCCACGAGTTGC
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GCCTCAACCTACTACTGGCGCTGCTTCCTAATGCAGGAGTCGCATAAGGGAGAGCGTCGA
--------- g S &

CGGAGTTGGATGATGACCGCGACGAAGGATTACGTCCTCAGCGTATTCCCTCTCGCAGCT

CCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACT
--------- ey Ly g Sy SIS

GGCTACGGGAACTCTCGGAAGTTGGGTCAGTCGAGGAAGGCCACCCGCGCCCCGTACTGA

-0 OR P = =T
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ATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCA
--------- o

TAGCAGCGGCGTGAATACTGACAGAAGAAATAGTACGTTGAGCATCCTGTCCACGGCCGT
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GCGCTCTGGGTCATTTTCGGCGAGGACCGCTTTCGCTGGAGCGCGACGATGATCGGCCTG
————————— e S

CGCGAGACCCAGTAAAAGCCGCTCCTGGCGAAAGCGACCTCGCGCTGCTACTAGCCGGAC

TCGCTTGCGGTATTCGGAATCTTGCACGCCCTCGCTCAAGCCTTCGTCACTGGTCCCGCC
--------- ey S &

AGCGAACGCCATAAGCCTTAGAACGTGCGGGAGCGAGTTCGGAAGCAGTGACCAGGGCGG
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ACCAAACGTTTCGGCGAGAAGCAGGCCATTATCGCCGGCATGGCGGCCGACGCGCTGGGC
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TGGTTTGCAAAGCCGCTCTTCGTCCGGTAATAGCGGCCGTACCGCCGGCTGCGCGACCCG
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TACGTCTTGCTGGCGTTCGCGACGCGAGGCTGGATGGCCTTCCCCATTATGATTCTTCTC
————————— e

ATGCAGAACGACCGCAAGCGCTGCGCTCCGACCTACCGGAAGGGGTAATACTAAGAAGAG

-OT 0 @

GCTTCCGGCGGCATCGGGATGCCCGCGTTGCAGGCCATGCTGTCCAGGCAGGTAGATGAC
--------- o

CGAAGGCCGCCGTAGCCCTACGGGCGCAACGTCCGGTACGACAGGTCCGTCCATCTACTG

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

CTGGTAGTCCCTGTCGAAGTTCCTAGCGAGCGCCGAGAATGGTCGGATTGAAGCTAGTGA

GACCGCTGATCGTCACGGCGATTTATGCCGCCTCGGCGAGCACATGGAACGGGTTGGCA
--------- S &

CCTGGCGACTAGCAGTGCCGCTAAATACGGCGGAGCCGCTCGTGTACCTTGCCCAACCGT

TGGATTGTAGGCGCCGCCCTATACCTTGTCTGCCTCCCCGCGTTGCGTCGCGGTGCATGG
————————— S S

ACCTAACATCCGCGGCGGGATATGGAACAGACGGAGGGGCGCAACGCAGCGCCACGTACC

AGCCGGGCCACCTCGACCTGAATGGAAGCCGGCGGCACCTCGCTAACGGATTCACCACTC
--------- ey S &

TCGGCCCGGTGGAGCTGGACTTACCTTCGGCCGCCGTGGAGCGATTGCCTAAGTGGTGAG
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CAAGAATTGGAGCCAATCAATTCTTGCGGAGAACTGTGAATGCGCAAACCAACCCTTGGC
--------- ey S &

GTTCTTAACCTCGGTTAGTTAAGAACGCCTCTTGACACTTACGCGTTTGGTTGGGAACCG
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AGAACATATCCATCGCGTCCGCCATCTCCAGCAGCCGCACGCGGCGCATCGCGTTGCTGG
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TCTTGTATAGGTAGCGCAGGCGGTAGAGGTCGTCGGCGTGCGCCGCGTAGCGCAACGACC
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CGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGA
————————— e

GCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCT
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GGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCG
————————— S S

CCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGC

TGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGG
--------- ey S &

ACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCC

GAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTC
————————— L S

CTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAG
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GCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCG
————————— S S

CGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGC
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GTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCA
————————— e S

CATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGT

CTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGT
--------- ey S &

GACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCA

GGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAG
--------- o

CCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGACGCGAGACGACTTCGGTC
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TTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCG
————————— L S

AATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGC

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

CACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAG

CTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTT
--------- ey Ly g Sy SIS

GAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAA

TGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTT
--------- ¢

ACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAA

TTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCA
--------- S ey gy Sy S

AATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGT
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GTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCG

CACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGC

- 0O R R =m=T

-0 n @

TCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATAC

AGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATG

= 3T o

CGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGG

GCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCC

5880

5940

6000

6060

6120



6301

6361

6421

6481

6541

6601

6661

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

GGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGG

-T 0 M

GGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTG
--------- ey S &

CCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGAC

-t 0 T

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

GTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTG

GATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTC
--------- ey Ly g Sy SIS

CTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAG

-Cc < T

CTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCAC
--------- S ey gy Sy S

GAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTG

-0 0 W

TGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACT
--------- S &

ACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGA

CAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCA,
--------- ey

GTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTT

+ >=T W0

6360

6420

6480

6540

6600

6660

6720



6781

6841

6901

6961

7021

7081

7141

Enzymes

Aatl 1
Alw441
Banl
Bcgl
Bsal

GTGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAA

CTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCA
--------- S ey gy Sy S

GAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGT

- AAS =

B
S
i
I
C

TCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAA
--------- ey Ly g Sy SIS

GAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTT

AAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATAC
--------- ¢

TTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATG

-= 0 m
-0 0w
- s 0 o

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

AGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGC

GATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCC
--------- S ey gy Sy S

CTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGG

-_—-— D 3>

GAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATA
--------- S ey gy Sy S

CTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTAT

- wm () OO

GGCGTATCACGAGGCCCTTTCGTCTTCAA

CCGCATAGTGCTCCGGGAAAGCAGAAGTT

that do cut:

6840

6900

6960

7020

7080

7140

Accl Acil AFLLII Agel Alul Alwl Alw21l1
AlwNI ApaBlI Apol Aval Avall Bael BamHI
Banl 1 Bbsl Bbvl Bccl Bce831 Bcefl Bcgl

Becll Bfal Bgll Bglll Bpml BpulOl BpullO2l
BsaAl BsaBlI BsaHl BsaJl Bsawl Bsbl BscGl



Bsgl
BsoFI
BsrDI
Cacsl

Ddel

Eagl
EcoRl
Hael l

Hpal

Mnll

Ncil

Nspl

Psp511
Rsril
SfaNlI
Taqll

Vspl

Bsil BsiEl Bsll
Bsp241 Bsp241 Bspl2861
BsrFl1 BssHI1 Bst11071
Cjel Cjel CjePl
Dpnl Dral Dralll
Eam11051 Earl Ecil
EcoRl11 EcoRV Faul
Hael ll Hgal HgiElI
Hphl Kpnl Mael |
Msel Msll Mspl
Ncol Ndel NgoAlV
NspV PF111081 PFIMI
Psp14061 Pstl Pvul
Sacll Sall Sau96l
Sfcl SgrAl SnaBlI
Taqll Tfil Thal
Xbal Xeml Xhol

Enzymes that do not cut:

AFI11
Fsel
Sgfl

Tth111l

Apal
Mscl
Smal

Enzymes excluded; MinCuts: 1 MaxCu

Accl
Banl
Bfal
Bsll
BspMI
Cjel
Dsal
Fokl
Hinfl
MslI
NlalVv
ScrFl
Thal

Acil
Bbsl
Bgll
Bsml
Bsrl
CjePl
Eael
Gdill
Hphl
Mspl
Nspl
SfaNl
Tsel

Ascl Avrll
Nhel Notl
Spel Srfl
Alul Alwl
Bbvl Bccel
BsaAl BsaHl
BsmAl BsmF1
BsrDlI BsrFl
CjePl CviJl
Ecil Eco47111
Hael Hael l
Mael | Mael Il
MspAll Mwol
Plel Pspl4061
Stcl Styl

Tsp451 Tsp509l1

Bsml
BspGl
BstEIll
CjePl
Drdl
Eco47111
Fokl
Hhal
Mael Il
MspAll
Nlalll
Plel
Pvull
Sau3Al
Sphl
Tsel
Xmnl

BseRlI
Pacl
Sse83871

ts: 3

Alw211
Bce83l1
BsaJl
BsoFl1
BstEll
CviRlI
Eco571
Hael Il
Mbol 1
Narl
Rcal
Taql
Tth111l11

BsmAl
BspMI
BstXl
Clal
Drdll
Eco571
Fspl
Hincll
Mbol 1
Munl
NlalVv
Pmel
Rcal
Scal
Sspl
Tsp451

BsmBI
Bsri
BstYl
CviJl
Dsal
EcoNlI
Gdill
Hindl11
MIul
Mwol
Nrul
Pmll
RleAl
ScrFl
Styl
Tsp5091

BspEl BspLU11l

Sacl
Stul

ApaBI
Bcefl
Bsawl
Bsp241
BstYl
Ddel
Eco01091
Hgal
Mmel
Ncil
Rsal
Taqgll
Vspl

Sapl
Sunl

Apol
Bcgl
BscGl
Bsp241
Cac8l
Dpnl
EcoRl11
Hhal
Mnll
NgoAlV
Sau96l
Taqgll

BsmF1
BsrBI
Bsu361
CviRI
Eael
Eco01091
Hael
Hinfl
Mmel
Narl
Nsil
PshAl
Rsal
SexAl
Taql
Tthl11lnl

BsrGl
Sfil
Swal

Avall
Bcgl
BsiEl
Bsp12861
Cjel
Dral
Faul
Hincll
Msel
Nlalll
Sau3Al
TFil



