
               SEQUENCE LISTING

<110> SNIPR Biome ApS

<120> DNA, Methods Etc II

<150> GB1907242.0
<151> 22.05.2019

<160> 23

<170> BiSSAP 1.3.6

<210> 1
<211> 663
<212> DNA
<213> Artificial Sequence

<220> 
<223> terS nucleotide sequence

<400> 1
aattggcagt aaagtggcag tttttgatac ctaaaatgag atattatgat agtgtaggat      60

attgactatc ttactgcgtt tcccttatcg caattaggaa taaaggatct atgtgggttg     120

gctgattata gccaatcctt ttttaatttt aaaaagcgta tagcgcgaga gttggtggta     180

aatgaaatga acgaaaaaca aaagagattc gcagatgaat atataatgaa tggatgtaat     240

ggtaaaaaag cagcaatttc agcaggttat agtaagaaaa cagcagagtc tttagcaagt     300

cgattgttaa gaaatgttaa tgtttcggaa tatattaaag aacgattaga acagatacaa     360

gaagagcgtt taatgagcat tacagaagct ttagcgttat ctgcttctat tgctagagga     420

gaacctcaag aggcttacag taagaaatat gaccatttaa acgatgaagt ggaaaaagag     480

gttacttaca caatcacacc aacttttgaa gagcgtcaga gatctattga ccacatacta     540

aaagttcatg gtgcgtatat cgacaaaaaa gaaattactc agaagaatat tgagattaat     600

attggtgagt acgatgacga aagttaaatt aaactttaac aaaccatcta atgttttcaa     660

cag                                                                   663

<210> 2
<211> 325



<212> DNA
<213> Artificial Sequence

<220> 
<223> Packaging signal sequence

<400> 2
gcatgcgttt tcctgcctca ttttctgcaa accgcgccat tcccggcgcg gtctgagcgt      60

gtcagtgcaa ctgcattaaa accgccccgc aaagcgggcg ggcgaggcgg ggaaagcacc     120

gcgcgcaaac ccagaagtta gttaattatt tgtgtagtca aagtgccttg actacatacc     180

tcgttaatac attggagcat aatgaagaaa atctatggcc tatggtccaa aactgtcttt     240

tttgatggca ctatcctgaa aaatatgcaa aaaatagatt gatgtaaggt ggttcttgtc     300

agtgtcgcaa gatccttaag aattc                                           325

<210> 3
<211> 227
<212> DNA
<213> Artificial Sequence

<220> 
<223> Cos packaging signal sequence

<400> 3
gcatgcgttt tcctgcctca ttttctgcaa accgcgccat tcccggcgcg gtctgagcgt     60

gtcagtgcaa ctgcattaaa accgccccgc aaagcgggcg ggcgaggcgg ggaaagcacc    120

gcgcgcaaac cgacaagtta gttaattatt tgtgtagtca aagtgccttc agtacatacc    180

tcgttaatac attggagcat aatgaagaaa atctatggcc tatggtc                  227

<210> 4
<211> 55
<212> DNA
<213> Artificial Sequence

<220> 
<223> P2/P4 packaging signal sequence

<400> 4



tgcattaaaa ccgccccgca aagcgggcgg gcgaggcggg gaaagcaccg cgcgc          55

<210> 5
<211> 735
<212> DNA
<213> Artificial Sequence

<220> 
<223> sid

<400> 5
atgtctgacc acactatccc tgaatatctg caacccgcac tggcacaact ggaaaaggcc      60

agagccgccc atcttgagaa cgcccgcctg atggatgaga ccgtcacggc cattgaacgg     120

gcagagcagg aaaaaaatgc gctggcgcag gccgacggaa acgacgctga cgactggcgc     180

acggcctttc gtgcagccgg tggtgtcctg agcgacgagc tgaaacagcg ccacattgag     240

cgcgtggcac gccgggagct ggtacaggaa tatgacaatc tggccgtggt gctgaatttc     300

gaacgtgaac gcctgaaagg ggcgtgtgac agcacggcca ccgcctaccg gaaggcacat     360

catcaccttc tgagtctgta tgcagagcat gagctggaac acgccctgaa tgaaacctgt     420

gaggcgcttg tccgggcaat gcatctgagc attctggtac aggaaaatcc gctcgccaac     480

accaccggcc atcagggcta cgtcgcaccg gaaaaggctg tcatgcagca ggtgaaatca     540

tcgctggaac agaaaattaa acagatgcaa atcagcctca ccggcgagcc ggttctccgg     600

ctgaccggac tgtcagcggc aacactcccg cacatggatt atgaggtggc aggcacaccg     660

gcacagcgca aggtgtggca ggacaaaata gaccagcagg gagcagagct taaggccaga     720

gggctgctgt catga                                                      735

<210> 6
<211> 573
<212> DNA
<213> Artificial Sequence

<220> 
<223> psu

<400> 6
atggaaagca cagccttaca gcaggccttt gacacctgtc agaataacaa agcagcatgg      60



ctgcaacgca aaaatgagct ggcagcggcc gaacaggaat atctgcggct tctgtcagga     120

gaaggcagaa acgtcagtcg cctggacgaa ttacgcaata ttatcgaagt cagaaaatgg     180

caggtgaatc aggccgccgg tcgttatatt cgttcgcatg aagccgttca gcacatcagc     240

atccgcgacc ggctgaatga ttttatgcag cagcacggca cagcactggc ggccgcactg     300

gcaccggagc tgatgggcta cagtgagctg acggccattg cccgaaactg tgccatacag     360

cgtgccacag atgccctgcg tgaagccctt ctgtcctggc ttgcgaaggg tgaaaaaatt     420

aattattccg cacaggatag cgacatttta acgaccatcg gattcaggcc tgacgtggct     480

tcggtggatg acagccgtga aaaattcacc cctgcgcaga acatgatttt ttcgcgtaaa     540

agtgcgcaac tggcatcacg tcagtcagtg taa                                  573

<210> 7
<211> 500
<212> DNA
<213> Artificial Sequence

<220> 
<223> Delta

<400> 7
tgatttactg tccgtcgtgt ggacatgttg ctcacacccg tcgcgcacat ttcatggacg      60

atggcaccaa gataatgatt gcacagtgcc ggaatattta ttgctctgcg acatttgaag     120

cgagtgaaag ctttttctct gacagtaaag attcaggaat ggaatacatt tcaggcaaac     180

agagataccg cgattcactg acgtcagcct cctgcggtat gaaacgcccg aaaagaatgc     240

ttgttaccgg atattgttgt cggagatgta aaggccttgc actgtcaaga acatcgcggc     300

gtctgtctca ggaagtcacc gagcgttttt atgtgtgcac ggatccgggc tgtggtctgg     360

tgtttaaaac gcttcagacc atcaaccgct tcattgtccg cccggtcacg ccggacgaac     420

tggcagaacg cctgcatgaa aaacaggaac tgccgccagt acggttaaaa acacaatcat     480

attcgctgcg tctggaatga                                                 500

<210> 8



<211> 9181
<212> DNA
<213> Artificial Sequence

<220> 
<223> Q through S of P2

<400> 8
tcagtcgttg tcagtgtcca gtgagtagtt tttaaagcgg atgacctcct gaccgagcca       60

gccgtttatc tcgcggatcc tgtcctgtaa cgggataagc tcattgcgga caaagacctt      120

tgccactttc tcaatatcac ccagcgaccc gacgttctcc ggcttgccac ccatcaactg      180

aaaggggatg cggtgcgcgt ccagcaggtc agcggcgctg gcttttttga tattaaaaaa      240

atcgtccttc gtcgccactt cactgagggg gataatttta atgccgtcgg ctttcccctg      300

tggggcatag agaaacaggt ttttaaagtt gttgcggcct ttcgacttga ccatgttttc      360

gcgaagcatt tcgatatcgt tgcgatcctg cacggcatcg gtgacataca tgatgtatcc      420

ggcatgtgcg ccattttcgt aatacttgcg gcggaacaac gtggccgact cattcagcca      480

ggcagagtta agggcgctga gatattccgg caggccgtac agctcctgat taatatccgg      540

ctccagcagg tgaaacacgg agccgggcgc gaaggctgtc ggctcgttga aggacggcac      600

ccaccagtaa acatcctctt ccacgccacg gcgggtatat tttgccggtg aggtttccag      660

tctgatgacc ttaccggtgg tgctgtaacg cttttccaga aacgcattac cgaacaccag      720

aaaatccagc acaaagcggc tgaaatcctg ctgggaaagc catggatgcg ggataaatgt      780

cgaggccaga atattgcgtt tgacgtaaat cggcgagctg tgatgcacgg cagcccgcag      840

gctttttgcc agaccggtaa agctgaccgg tggctcatac catctgccgt tactgatgca      900

ctcgacgtaa tccagaatgt cacggcggtc gagtaccggc accggctcac caaaggtgaa      960

tgcctccatt ttcgggccgc tggcggtcat tgtttttgcc gcaggttgcg gtgttttccc     1020

ttttttcttg ctcatcagta aaactccaga atggtggatg tcagcggggt gctgataccg     1080

gcggtgagtg gctcatttaa cagggcgtgc atggtcgccc aggcgaggtc ggcgtggctg     1140

gcttcctcgc tgcggctggc ctcataggtg gcgctgcgtc cgctgctggt catggtcttg     1200

cggatagcca taaacgagct ggtgatgtcg gtggcgctga cgtcgtattc cagacagcca     1260



cggcggataa cgtcttttgc cttgagcacc attgcggttt tcatttccgg cgtgtagcgg     1320

atatcacgcg cggcgggata gaacgagcgc acgagctgga acacgccgac accgaggccg     1380

gtggcatcaa taccgatgta ttcgacgttg tatttttcgg tgagtttgcg gatggattcc     1440

gcctgggtgg caaagtccat gcctttccac tggtgacgct caagtattct gaatttgcca     1500

ccggccacca ccggcggtgc cagtaccacg catccggcgc tgtcgccacg gtgtgacggg     1560

tcgtaaccaa tccataccgg gcgggagccg aacggattgg cggcaaacgg cgcatagtct     1620

tcccattctt ccagcgtgtc gaccatgcag cgttgcagct cctcgaacgg gaacaccgat     1680

gccttgtcgt caacaaattc acacatgaac aggtttttaa aatcgtcggc gctgttttcg     1740

cgtttgagct gctcaatgtc gaacagcgtg cagccgcctt tcagggcgtc ctcaatggtg     1800

acaatctgtc gccactggcc gtccgcacag agaagcccac cggcaagggc gttatgactg     1860

acgtcgattt ccacgcgttc ggcggcgctg gcgcgtcccc ggttaaacag ttcacccgac     1920

cagaacgggt aggcgtcgtg cgccagcgtg gacggggtgg agaaataggt cgagcgcagg     1980

tgactctgtg aggccatacc tgatgccacc ttacgcagta cctgaaaatt cgggatccag     2040

aaaatctcat cgacgtacag gtcgccgtta tgactctgcg cggtgttgga gttggtgccg     2100

agaaaaatca gttttgcgcc gttattgccc aggacaatcg ggtcaccggt caggtcaacg     2160

tcaaccagac gggcaaaggc gatgatgtat tcgcggaaca catacgcctg tgttttactg     2220

gccgacagaa aaatctggtt atgaccggtt ttcagggcac gcagcagcgc ctcgcgggaa     2280

aaataaaacg tcgcgccaat ctggcgggat ttcaggatat cgcggatgcg gtgctcaagc     2340

ccggcacgat accagtgcag ctgatagtcg aaagactgct caaagaaaat ctgctccagc     2400

ttttcgatgg cctcgtcact gaaaaaattc tttttcggtt tgcgccgtcc gcctttgtta     2460

cggttagcga cgttcggatt aaggtctgcc tcgttgccgg tctggctgta gcggttgacc     2520

cgtgccagtc gttcaatctg gcgtcccagc aggtcaattt ccttgaagtc accgccggtt     2580

ttctgtggtt tgatgatgag ctgggtcagc cgcgcttcca gactcatttc gacacggctg     2640

atgggggcaa cgctgtccca gccgtcgcgc tgtttccagc tctgcactgt cgggcgtttc     2700

atctgcaaca tggcggcaat ctgcggcacg gaaaacccct gccagtacag cagcgccgcc     2760



tgacgacgcg ggtcgtgtaa aagagtggtg tctgtggtga tggtcatgaa tacctcgccg     2820

tgatgaatac acggcaaggc tactgagtcg cgccccgcga ttcgctaagg tgctgttgtg     2880

tcagtgataa gccatccggg actgatggcg gaggatgcgc atcgtcggga aactgatgcc     2940

gacatgtgac tcctctaatc actattcagg actcctgaca atggcaaaaa aagtctcaaa     3000

attctttcgt atcggcgttg agggtgacac ctgtgacggg cgtgtcatca gtgcgcagga     3060

tattcaggaa atggccgaaa cctttgaccc gcgtgtctat ggttgccgca ttaacctgga     3120

acatctgcgc ggcatcctgc ctgacggtat ttttaagcgt tatggcgatg tggccgaact     3180

gaaggccgaa aagattgacg atgattcggc gctgaaaggc aaatgggcgc tgtttgcgaa     3240

aatcaccccg accgatgacc ttatcgcgat gaacaaggcc gcgcagaagg tctacacctc     3300

aatggaaatt cagccgaact ttgccaacac cggcaaatgt tatctggtgg gtctggccgt     3360

caccgatgac ccggcaagcc tcggcacgga atacctggaa ttctgccgca cggcaaaaca     3420

caaccccctg aaccgcttca aattaagccc tgaaaacctg atttcagtgg caacgcctgt     3480

tgagctggaa tttgaagacc tgcctgaaac cgtgttcacc gccctgaccg aaaaggtgaa     3540

gtccattttt ggccgcaaac aggccagcga tgatgcccgt ctgaatgacg tgcatgaagc     3600

ggtgaccgct gttgctgaac atgtgcagga aaaactgagc gccactgagc agcgcctcgc     3660

tgagatggaa accgcctttt ctgcacttaa gcaggaggtg actgacaggg cggatgaaac     3720

cagccaggca ttcacccgcc tgaaaaacag tctcgaccac accgaaagtc tgacccagca     3780

gcgccgcagc aaagccaccg gcggtggcgg tgacgccctg atgacgaact gctgaccggc     3840

gtcagtcagt ccgggaaaac cttcacgatt aacccttaat ttcaggaaaa actatgcgcc     3900

aggaaacccg ctttaaattt aatgcctacc tgtcccgtgt tgccgaactg aacggcatcg     3960

acgccggtga tgtgtcgaaa aaattcaccg ttgaaccgtc ggtcacccag accctgatga     4020

acaccatgca ggagtcctct gactttctga cccgcatcaa tattgtgccg gtcagcgaaa     4080

tgaaagggga aaaaattggt atcggtgtca ccggctccat cgccagcact accgacactg     4140

ccggtggtac cgagcgtcag ccgaaggact tctcgaagct ggcgtcaaac aagtacgaat     4200

gcgaccagat taacttcgat ttttatatcc gctacaaaac gctggacctg tgggcgcgtt     4260



atcaggattt ccagctccgt atccgtaacg ccattatcaa acgccagtcc cttgatttca     4320

tcatggccgg ttttaacggc gtgaagcgtg ccgaaacctc tgaccgcagc agcaatccga     4380

tgttgcagga tgtggcggtc ggctggctgc agaaataccg caatgaagca ccggcgcgcg     4440

tgatgagcaa ggtcactgac gaggaaggcc gcaccacctc tgaggttatc cgcgtgggta     4500

agggcggtga ttatgccagc cttgatgcac tggtgatgga tgcgaccaac aacctgattg     4560

aaccgtggta tcaggaagac cctgaccttg tggtgattgt ggggcgtcag ctactggcgg     4620

acaagtattt ccccatcgtc aacaaggagc aggacaacag cgaaatgctg gccgctgacg     4680

tcatcatcag ccagaaacgc atcggtaacc taccagcggt acgcgtcccg tacttcccgg     4740

cggatgcgat gctcatcacg aagctggaaa acctgtccat ctactacatg gatgacagcc     4800

atcgccgcgt gattgaggaa aacccgaaac tcgaccgcgt ggagaactac gagtcaatga     4860

acattgatta cgtggtggaa gactacgccg ccggttgtct ggtggaaaaa atcaaggtcg     4920

gtgacttctc cacaccggct aaggcgaccg cagagccggg agcgtaaccg atgacgagtc     4980

ccgcacagcg ccacatgatg cgggtctcgg cagcgatgac cgcgcagcgg gaagccgccc     5040

cgctgcgaca tgcaactgtc tatgagcaga tgctggttaa gctcgccgca gaccagcgca     5100

cactgaaagc gatttactca aaagagctga aggccgcaaa aaaacgcgaa ctgctgccgt     5160

tctggttgcc gtgggtgaac ggcgtgctgg agctgggcaa aggtgcacag gatgacattc     5220

tgatgacggt catgctgtgg cgtctggata ccggcgatat tgccggtgcg ctggagattg     5280

cccgttatgc cctgaagtac ggtctgacca tgccgggtaa acaccgccgt accccgccgt     5340

acatgttcac cgaggaggta gcgcttgcgg ccatgcgcgc tcacgctgcc ggtgagtctg     5400

tggatacccg cctgctgacg gagacccttg aactgaccgc cacggctgac atgcctgatg     5460

aagtgcgcgc aaagctgcac aaaatcaccg gtctgtttct gcgtgacggt ggtgatgccg     5520

ccggtgcgct ggcgcacctg caacgtgcga cacagctcga ctgtcaggca ggcgtcaaaa     5580

aagagattga acgactggag cgggagctga aaccgaagcc ggagccgcag cccaaagcgg     5640

ccacccgcgc cccgcgtaag acccggagcg tgacaccggc aaaacgtgga cgcccgaaaa     5700

agaaagccag ttaacaaccg aatgcgcccc gcgccagggc ggcacgccgg tcagtgacgg     5760



tgaatcacct gacactgcac cggcgtccac cgcccgactt ttcagaggta gtcatgatga     5820

cgctgattat tccgcgaaag gaggctcccg tgtccggtga gggtacggtg gtcatcccgc     5880

aaccggcagg cgacgagccg gtgattaaaa acacgttctt ttttcccgat atcgacccga     5940

agcgcgtccg ggaacgtatg cgccttgagc agaccgtcgc ccccgcccgt ctgcgtgagg     6000

ccatcaagtc aggcatggct gaaacgaatg cggagctgta cgagtaccgc gaacagaaaa     6060

ttgccgccgg ttttacgcgt ctggctgacg tcccggcgga cgatatcgac ggtgaaagca     6120

tcaaggtttt ttactacgag cgcgccgtgt gtgcgatggc gaccgcgtcg ctttatgagc     6180

gttatcgcgg tgtggatgcc agtgcgaaag gcgacaagaa ggctgacagc attgacagca     6240

ccattgatga gctgtggcgg gatatgcgct gggcggtggc gcgcatccag ggcaagccgc     6300

gctgcatcgt gagtcaaatc tgatgaagac ctttgcgcta cagggcgaca cgctcgacgc     6360

catttgtgtc cgctattacg ggcgcactga gggcgtggtt gagaccgtgc tcgccgcaaa     6420

tccgggactg gctgaactgg gggcggtgct gccacacggc accgccgtcg aactgcccga     6480

cgttcagacc gcgcccgtgg ctgaaactgt caatctgtgg gagtaacgca tgacagcaga     6540

agaaaaaagc gtcctgtcgc ttttcatgat tggggtgctg attgttgtcg gcaaggtgct     6600

tgccggtggt gaacctatca ccccgcgtct gtttatcggg cgcatgttgc tcggtggttt     6660

tgtctcgatg gttgccggtg ttgttctggt gcagtttcct gacctgtcac tgccagcggt     6720

gtgcggcatc ggctccatgc tgggtatcgc cggttatcag gtgattgaga ttgccattca     6780

gcgccgcttt aagggcaggg ggaaacagta atgccggtaa ttaacacgca tcagaatatc     6840

gccgcctttc tcgacatgct ggccgtgtcc gaagggacgg cgaatcatcc actgacgaaa     6900

aaccggggct atgacgtgat agtcaccgga ctggacggga agccggaaat tttcaccgac     6960

tacagtgacc acccgttcgc acatggccga ccggcgaagg tgtttaaccg tcgcggtgaa     7020

aaatccacgg cctccggtcg ctatcagcag ctttacctgt tctggccgca ttaccgcaaa     7080

cagcttgccc tgccggattt cagtccgttg tcacaggaca gactcgccat tcagttgatc     7140

cgcgaacgcg gagcactgga tgacatccgg gcgggacgca ttgagcgcgc catttcacgc     7200

tgtcgcaata tctgggcgtc cctgccgggt gccggttacg gtcagcgtga gcattcactg     7260



gaaaaactgg tcaccgtctg gcgtaccgct ggcggcgtac cggcttaaac ggagtaaata     7320

ccatgaagaa attatccctt tcactgatgc tgaacgtgtc gctggcgctg atgctggcac     7380

tgtccctgat ttacccgcag agcgtggccg tcaattttgt cgctgcctgg gcgattctgg     7440

cgacggttat ctgtgtggtt gccggtggtg tgggcgtgta tgccactgag tatgtgctgg     7500

aacgctacgg gcgggagctg ccgccggaat cgctggccgt gaagattgtc acgtcgctgt     7560

ttttgcagcc ggtgccgtgg cgcagacggg cggcggctct ggtagtggtg gtggcgacgt     7620

ttatctcgct ggtcgctgcc gggtggattt ttaccgcgct gatttatctt gtggtgtcgc     7680

tgtttttccg gctgatacgt aaagcctgtc gtcagcgtct tgaggggcgg gaaccatgtc     7740

aaggctgatg attgtgctgg tcgtgttgtt atcgctggcg gtggccggtc tgtttctggt     7800

gaaacacaaa aatgccagcc tgcgcgcctc gctggacagg gcgaacaacg tcgccagcgg     7860

tcagcagacg accatcacca tgctgaaaaa tcagcttcat gttgcgctca ccagggcaga     7920

taaaaacgag ctggcgcagg tggcactgcg tcaggaactg gagaacgccg cgaaacgtga     7980

agcacagcgc gagaaaacca tcacgaggtt acttaatgag aacgaagatt ttcgccgctg     8040

gtacggtgct gacctgcctg atgctgtgcg ccggttgcac cagcgccccg cctgcaccga     8100

cgccagtgat tgtccccaac gcatgcccga aagtgagcct ttgcccgatg ccgggcagtg     8160

acccgcagac gaacggcgat ttaagtgccg atatccggca gcttgagaac gcgctggcac     8220

gctgtgccag ccaggtaaaa atgattaaac actgtcagga cgaaaacgat gctcaaaccc     8280

gacagcctgc gcagggcgct gactgatgcc gtcacggtgc tgaaaactaa ccccgatatg     8340

ctgcggatat tcgtggataa cgggagtatt gcctccacac tggcggcgtc gctgtcattc     8400

gaaaagcgtt acacgctcaa tgtgattgtg accgacttta ccggtgattt tgacctgctc     8460

attgtgccgg tgctggcgtg gctgcgggaa aatcagcccg acatcatgac caccgacgaa     8520

ggccagaaaa agggcttcac gttttatgca gacatcaaca atgacagcag ctttgatatc     8580

agtatcagcc tgatgctgac cgagcgcacg ctggtcagtg aggtggacgg cgcactgcat     8640

gtgaagaata tctcggaacc cccgccgccg gagccggtca cccgcccgat ggagctgtat     8700

atcaatggcg aactggtgag taagtgggat gaatgagttt aagcgttttg aagaccggct     8760



gaccggactg attgaatcgc tgtcaccgtc agggcgtcgg cgactgagtg ccgaactggc     8820

gaaacgtctg cggcagagtc agcagcgtcg ggtgatggca cagaaagccc cggacggcac     8880

accctacgcg ccacgccagc agcagagcgt cagaaaaaag accggtcgcg ttaagcgaaa     8940

aatgtttgcg aaacttatta ccagtcgttt tttgcatatc cgtgccagcc cggagcaggc     9000

atcaatggaa ttttacggcg ggaagtcgcc gaaaatcgcc agtgtgcatc agtttggtct     9060

gtcggaagaa aaccggaaag acggtaagaa aattgattat ccggcgcgtc ccctgctcgg     9120

ctttaccggt gaggatgtgc agatgattga agagattatc ctggctcacc ttgagcgtta     9180

g                                                                     9181

<210> 9
<211> 4967
<212> DNA
<213> Artificial Sequence 

<220> 
<223> V through G of P2

<400> 9
atgaacactc tcgcaaatat tcaggaactc gcgcgcgcac tgcgcaacat gattcgcact       60

ggcattatcg tcgaaaccga ccttaacgcc ggtcgctgcc gcgtgcagac cggcggcatg      120

tgcaccgact ggcttcagtg gctgacccat cgcgcaggac gttcgcgcac atggtgggca      180

ccttccgtgg gggaacaggt gctgattctg gccgtgggtg gtgaactcga cacggcgttc      240

gttctgccgg ggatttattc cggcgataac ccctcgccgt ctgtgtcggc ggatgccctg      300

catatccgtt tccctgacgg ggcggtgatt gaatatgaac ccgaaaccag tgcactcacg      360

gtaagcggaa ttaaaacggc cagcgtgacg gcttccggtt ctgttactgc cacggtgccg      420

gtggtcatgg tgaaagcatc aacccgcgtc accctggaca ccccggaggt ggtctgcacc      480

aacaggctga ttaccggcac gctggaagtg cagaaaggcg ggacgatgcg cggcaacatt      540

gaacacaccg gcggtgaact ctcatcaaac ggtaaggtac tgcataccca taaacacccc      600

ggcgacagcg gcggcacaac cgggagtcct ttatgacagc gcgttatctc ggaatgaatc      660



gcagtgatgg cctgactgtc actgaccttg agcatatcag ccagagtatc ggcgatatcc      720

tgcgcacacc ggtcggctca cgggtgatgc gtcgtgatta cggctcgttg ctggcgtcaa      780

tgattgacca gccgcagacc ccggcgcttg agttgcagat taaagtcgcc tgttacatgg      840

cagtgctgaa atgggaaccc cgcgtcaccc tgtcatccgt caccacggcg cgcagttttg      900

acgggcgaat gacggtcacg ttaaccggcc agcacaacga caccggccag ccactttcat      960

taaccatccc tgtgagttga aaccatgccg attatcgacc tgaaccagct acccgcaccg     1020

gatgtggtcg aggagctgga ctttgaaagc attctcgctg aacgcaaggc gacactgatt     1080

tccctttacc cggaagatca gcaggaggcg gtcgcccgta ccctgacact ggaatctgag     1140

cctctcgtca aactgctgga agaaaatgct tatcgtgagc ttatctggcg tcagcgtgtg     1200

aatgaggccg cacgggcggt gatgctggcc tgtgccgccg gtaatgacct tgatgtgatt     1260

ggtgccaatt acaacaccac gcgcctgact atcaccccgg cagatgattc gaccatcccg     1320

ccgacaccgg cagtgatgga atctgacacc gattatcgtc tgcgtattca gcaggctttt     1380

gagggcttaa gcgtcgccgg gtcagtggga gcctatcagt atcatggtcg cagtgctgac     1440

gggcgtgtcg cggatatttc tgtcaccagt ccgtctccgg cctgtgtcac catctctgtg     1500

ctgtcacgtg aaaataacgg cgtcgcatcc gaagacctgc tggctgtggt gcgtaacgcc     1560

cttaatggcg aggacgtcag gccggtggcc gaccgcgtga ccgtgcagtc tgccgccatc     1620

gttgaatacc agataaacgc cacgctttac ctttaccctg gtcccgaaag cgaacccatc     1680

cgcgctgccg ctgtgaaaaa gctggaagcg tatatcacgg cacagcaccg gctggggcgc     1740

gacatccgtc tgtctgccat ttatgccgct ttgcatgtgg aaggtgtgca gcgtgtcgaa     1800

ctggctgcac cactggccga catcgtgctc aacagtacgc aggcgtcttt ctgtaccgaa     1860

taccgcgtcg tgaccggagg ctcggatgag tgattcgcga ctgctgccga ccggctcatc     1920

accgcttgag gtcgccgccg caaaagcctg tgcggaaatt gaaaaaacgc cggtcagtat     1980

tcgtgaactg tggaacccgg acacctgtcc ggcaaatctg ctgccgtggc tggcgtgggc     2040

gttttcggtc gacaggtggg atgaaaagtg gccggaagcg acaaaacgcg ccgttatccg     2100

cgatgcctat ttcatccact gtcataaggg cacgataggt gcaatccggc gtgtggtgga     2160



gccgctcggc tatctcatca acgtgacgga gtggtgggaa aacagtgacc cgcccggcac     2220

cttccggctt gatattggtg tactggaaag cggtatcaca gaggcaatgt atcaggaaat     2280

ggaacggctg attgctgatg ccaaacctgc aagccgtcac cttattggcc tgaacattac     2340

ccgggacatt cccggctatc tgttcgccgg tggtgtggct tacgacggcg atgtaattac     2400

ggtttacccc ggataagtga ggaataatga gcataaaatt cagaaccgtt atcaccactg     2460

ccggtgcagc aaagctggca gcggcaaccg cgccgggaag gcggaaggtc ggcattacca     2520

cgatggccgt cggggatggc ggtggtaaat tgcctgtccc ggatgccgga cagaccgggc     2580

ttatccatga agtctggcga catgcgctga acaaaatcag ccaggacaaa cgaaacagta     2640

attatattat cgccgagctg gttattccgc cggaggtggg cggtttctgg atgcgtgagc     2700

ttggcctgta cgatgatgcg ggaacgttaa ttgccgtggc gaacatggcc gaaagctata     2760

agccagccct tgccgaaggc tcaggacgtt ggcagacctg tcgcatggtc atcatcgtca     2820

gcagtgtggc ctcagtggag ctgaccattg acaccacaac ggtgatggcg acgcaggatt     2880

acgttgatga caaaattgca gagcacgaac agtcacgacg tcacccggac gcctcgctga     2940

cagcaaaagg ttttactcag ttaagcagtg cgaccaacag cacgtctgaa acactggccg     3000

caacgccgaa agcggtaaag gccgcgtatg acctggctaa cgggaaatat accgcacagg     3060

acgccaccac agcgcgaaaa ggccttgtcc agcttagtag cgccaccaac agcacgtctg     3120

aaacgctcgc cgcaacacca aaagccgtta agacggtaat ggatgaaacg aacaaaaaag     3180

cgccattaaa cagccctgca ctgaccggaa cgccaacgac gccaactgcg cgacagggaa     3240

cgaataatac tcagatcgca aacacggctt tcgttatggc cgcgattgcc gcccttgtag     3300

actcgtcgcc tgacgcactg aatacgctga acgagctggc ggcggcgctg ggcaatgacc     3360

cgaattttgc taccaccatg actaatgcgc ttgcgggtaa gcaaccgaaa gatgctaccc     3420

tgacggcgct ggcggggctt gctactgcgg cagacaggtt tccgtatttt acggggaatg     3480

atgttgccag cctggcgacc ctgacaaaag tcgggcggga tattctggct aaatcgaccg     3540

ttgccgccgt tatcgaatat ctcggtttac aggaaacggt aaaccgagcc gggaacgccg     3600

tgcaaaaaaa tggcgatacc ttgtccggtg gacttacttt tgaaaacgac tcaatccttg     3660



cctggattcg aaatactgac tgggcgaaga ttggatttaa aaatgatgcc gatggtgaca     3720

ctgattcata catgtggttt gaaacggggg ataacggcaa tgaatatttc aaatggagaa     3780

gccgccagag taccacaaca aaagacctga tgacgttgaa atgggatgca ctaaatattc     3840

ttgttaatgc cgtcattaat ggctgttttg gagttggtac gacgaatgca ctaggtggta     3900

gctctattgt tcttggtgat aatgataccg gatttaaaca gaatggagac ggtattcttg     3960

atgtttatgc taacagtcag cgtgtattcc gttttcagaa tggagtggct attgctttta     4020

aaaatattca ggcaggtgat agtaaaaagt tctcgctatc cagctctaat acatccacga     4080

agaatattac ctttaattta tggggtgctt ccacccgtcc agtggttgca gagttaggcg     4140

atgaggccgg atggcatttc tatagccagc gaaatacaga taactcggta atatttgctg     4200

ttaacggtca gatgcaaccc agcaactggg gaaattttga ttcccgctat gtgaaagatg     4260

ttcgcctggg tacgcgagtt gttcaattga tggcgcgagg tggtcgttat gaaaaagccg     4320

gacacacgat taccggatta agaatcattg gtgaagtaga tggcgatgat gaagccatct     4380

tcaggccgat acaaaaatac atcaatggca catggtataa cgttgcgcag gtgtaagtta     4440

tgcagcattt aaagaacatt aagtcaggta atccaaaaac aaaagagcaa tatcagctaa     4500

caaagaattt tgatgttatc tggttatggt ccgaagacgg aaaaaactgg tatgaggaag     4560

tgaagaactt tcagccagac acaataaaga ttgtttacga tgaaaataat attattgtcg     4620

ctatcaccag agatgcttca acgcttaatc ctgaaggttt tagcgttgtt gaggttcctg     4680

atattacctc caaccgacgt gctgacgact caggtaaatg gatgtttaag gatggtgctg     4740

tggttaaacg gatttatacg gcagatgaac agcaacaaca ggcagaatca caaaaggccg     4800

cgttactttc cgaagcggaa aacgttattc agccactgga acgcgctgtc aggctgaata     4860

tggcgacgga tgaggaacgt gcacgactgg agtcatggga acgttacagc gttctggtca     4920

gccgtgtgga tcctgcaaat cctgaatggc cggaaatgcc gcaataa                   4967

<210> 10
<211> 6603
<212> DNA
<213> Artificial Sequence 



<220> 
<223> FI through ogr of P2

<400> 10
atgagtgact atcatcacgg cgtgcaggtg ctggagatta acgagggcac ccgcgtcatt       60

tccaccgtat ccacggccat tgtcggcatg gtctgcacgg ccagcgatgc agatgcggaa      120

accttccccc tcaataaacc tgtgctgatt accaatgtgc agagcgcaat ttcaaaggcc      180

ggtaaaaaag gcacgctggc ggcatcgttg caggccatcg ctgaccagtc aaaaccggtc      240

accgttgtca tgcgcgtgga agacggcacc ggtgatgacg aggaaacgaa actcgcgcag      300

accgtttcca atatcatcgg caccaccgat gaaaacggtc agtacaccgg actaaaagcc      360

atgctggcgg cggagtcggt aaccggtgtt aaaccgcgta ttctcggcgt gccgggactg      420

gataccaaag aggtggctgt tgcactggca tcagtctgtc agaagctgcg tgctttcggg      480

tatatcagcg catggggctg taaaaccatt tccgaggtga aagcctatcg tcagaatttc      540

agccagcgtg agctgatggt catctggccg gatttcctcg catgggatac ggtcaccagt      600

accaccgcca ccgcgtatgc caccgcccgt gcgctggggc tgcgcgctaa aatcgaccag      660

gagcagggct ggcataaaac gctgtccaat gtcggggtga acggtgttac cggcatcagc      720

gcatctgtat tctgggattt gcaggagtcc ggcaccgatg ctgacctgct taacgagtca      780

ggcgtcacta cgctgattcg ccgcgacggt ttccgcttct ggggtaaccg tacctgctct      840

gatgacccgc tgttcctctt tgaaaactac acccgcaccg cgcaggtcgt ggccgacacg      900

atggctgagg cgcacatgtg ggcggtggac aagcccatca ctgcaacgct gattcgcgac      960

atcgttgacg gcatcaatgc caaattccgt gagctgaaaa caaacggcta tatcgtggat     1020

gcgacctgct ggttcagcga agaatccaac gatgcggaaa ccctcaaggc cggaaaactg     1080

tatatcgact acgactatac accggtgcct cctctcgaaa acctgaccct gcgccagcgt     1140

attaccgata aatacctggc aaatctggtc acctcggtta acagcaatta aggagcctga     1200

ccgatggcaa tgccgcgcaa actcaagtta atgaacgtct ttctgaacgg ctacagctat     1260

cagggcgttg caaagtccgt cacgctgcca aaactgaccc gtaagctcga aaactatcgc     1320

ggtgcgggga tgaacggcag cgcaccggta gacctcggcc ttgatgacga tgcgctgtca     1380



atggagtggt cgctcggtgg cttcccggat tcggttatct gggagcttta cgccgcaacc     1440

ggtgtggatg ccgtgccgat tcgttttgca ggctcttacc agcgcgacga taccggcgaa     1500

acggtggccg tcgaagtggt catgcgtgga cgtcagaaag aaatcgacac cggcgagggt     1560

aaacagggag aagacactga gtcgaaaatc tccgtggtct gcacctattt ccggctgacg     1620

atggacggta aggagctggt cgaaattgac accatcaaca tgattgagaa ggtgaacggc     1680

gtcgatcggc tggagcaaca ccgccgcaat atcggcctgt gattttcatc cggtcagcct     1740

ggctggccgg ttaaccctga ttcagaagtg agaaaaccat gaacaaagaa aatgtcatta     1800

ccctggacaa tccggtcaaa cgtggtgagc aggttatcga acaggtcacg ctgatgaaac     1860

ccagtgccgg gacgctacgc ggtgtcagtc tggctgcggt tgcaaactcc gaagtcgatg     1920

cactgattaa ggtgctgccg cgcatgacgg caccgatgct gaccgagcag gaagtcgccg     1980

cgctggaact gcctgacctt gtggcgctgg ccggtaaggt ggtcggtttt ttgtcgccga     2040

actcggtgca gtgacgtttc cgaaaaatct ctcggtcgat gacctgatgg cggatgtggc     2100

agtgatattt cactggccgc catcagaact gtatcccatg agcctgaccg aactcatcac     2160

atggcgcgaa aaggcgctcc ggcgaagcgg aaacacgaat gagtaacaat gtaaaattac     2220

aggtattgct cagggctgtt gaccaggcat cccgcccgtt taaatccatc cgcacagcga     2280

gcaagtcgct gtcgggggat atccgggaaa cacaaaaatc actgcgcgag ctgaacggtc     2340

acgcatcccg tattgaggga ttccgcaaga ccagtgcaca gctcgccgtg actggtcatg     2400

cacttgaaaa ggcacggcag gaggccgaag cccttgccac acagtttaaa aacaccgaac     2460

gtccgacccg tgctcaggcg aaagtcctgg aatccgcaaa gcgtgcggcg gaggacttac     2520

aggcgaaata taaccgcctg acagattccg ttaaacgcca gcagcgggaa ctggccgctg     2580

tgggaattaa tacccgcaat cttgcacatg atgagcaggg actgaaaaac cgtatcagtg     2640

aaaccaccgc acagcttaac cgtcagcgtg atgcgctggt gcgtgtcagt gcgcaacagg     2700

caaaacttaa cgcagtaaaa cagcgttatc aggccggaaa ggaactggcc ggaaatatgg     2760

cctcagtggg cgctgccggt gtggggattg cggcggcggg aacgatggcc ggtgttaagc     2820

tactgatgcc cggttatgag tttgcgcaga aaaactcaga attacaggct gtgatcggag     2880



tggcaaaaga ctccgccgaa atggccgcac tccgcaagca ggcgcgccag ctcggcgaca     2940

ataccgccgc ctcggcagat gatgcagccg gtgcgcagat tattattgcg aaagccggtg     3000

gggatgttga tgccattcag gcggcaacgc cggtcacgct gaacatggcg ctggcgaacc     3060

gtcgcacaat ggaagaaaac gccgccctgc tgatggggat gaaatccgcc tttcagcttt     3120

caaacgataa ggtcgctcat atcggggatg ttctctccat gacgatgaac aaaaccgccg     3180

ccgattttga cggcatgagc gatgcgctga cctatgccgc acctgtggca aaaaatgccg     3240

gtgtcagcat tgaagaaacc gccgcaatgg tcggggcgct gcatgatgca aaaatcacag     3300

gctcaatggc ggggacggga agccgtgccg tgttaagccg cctgcaggca ccgacgggaa     3360

aagcatggga tgcactcaaa gagcttggag tgaaaacctc agacagcaaa ggaaacaccc     3420

ggccaatatt taccattctg aaagaaatgc aggccagttt tgagaaaaac cggctcggta     3480

ctgcccagca ggctgaatac atgaaaacta ttttcgggga ggaggccagc tcagccgctg     3540

ccgtgctgat gactgccgcc tcaaccggaa agctggacaa actgaccgct gcgtttaaag     3600

cctcagacgg gaagaccgcc gagctggtaa atatcatgca ggacaaccta ggcggtgact     3660

ttaaagcgtt tcagtccgct tatgaggcgg tggggactga cctgtttgac cagcaggaag     3720

gcgcgctgcg taagctcacg cagacggcca caaagtatgt gttaaaactc gacggctgga     3780

tacagaaaaa caaatcactg gcgtcaacca tcggcatcat tgccggcggt gcactggcgc     3840

ttactggcat catcggtgcc attggcctcg tagcctggcc ggttatcacc ggcatcaatg     3900

ccatcatcgc ggcagcaggc gcaatggggg cagtcttcac gacggttggc agtgctgtta     3960

tgaccgccat cggggctatt agctggccgg ttgtggccgt ggtggctgcc attgtcgccg     4020

gtgcgttgct tatccgtaaa tactgggagc ctgtcagcgc attctttggt ggtgtggttg     4080

aagggctgaa agcggcattt gcgccggtgg gggaactgtt cacgccactt aaaccggttt     4140

ttgactggct gggcgaaaag ttacaggccg cgtggcagtg gtttaaaaac ctgattgccc     4200

cggtcaaagc cacccaggac accctgaacc gttgccgtga cacgggcgtc atgttcgggc     4260

aggcactggc tgacgcgttg atgctgccgc ttaatgcgtt caacaaactg cgcagtggta     4320

ttgactgggt actggaaaaa ctcggtgtta tcaacaaaga gtcagacaca cttgaccaga     4380



ccgccgccag aactcatacc gccacgtatg gtaccggtga ctatattccg gcgaccagct     4440

cttatgcagg ctatcaggct tatcagccgg tcacggcacc ggctggccgc tcttatgtag     4500

accagagtaa aaacgaatat cacatcagcc tgacgggggg gactgcgccg gggacacagc     4560

ttgaccgcca gttacaggat gcgctcgaaa aatacgagcg ggataaacgt gcgcgcgccc     4620

gtgccagcat gatgcatgac ggttaaggag gtgacgaaaa atgatgctcg cgttaggtat     4680

gtttgttttt atgcgccaga cgctgccaca ccagaccatg cagcgtgaat cagattatcg     4740

ctggccgtca aattcccgta tcggtaaacg ggatgccttt cagtttctcg gtgtgggtga     4800

ggaaaacatc acgctggccg gtgtgcttta tcccgaactg accggcggca agctgacgat     4860

gaccacgctc aggctgatgg cagaggaggg gcgggcgtgg ccgttgctgg atggcaccgg     4920

catgatttac ggcatgtatg tcatcagcag ggtgagtgaa acagggagta ttttctttgc     4980

agacggcaca ccccggaaaa ttgattttac gctgtcactc acccgcgttg atgaatcact     5040

ggccgcgctt tatggcgata tcggtaaaca ggcggaatcg ctcatcggta aggccggcag     5100

tatggcgacc agattcacag gtatgacggg ggcgggataa tgctggatgc gctgacattt     5160

gatgcaggca gtacgctgac gccggattac atgctgatgc tcgacagcag ggatattacc     5220

ggcaatatca gcgaccgtct gatgagcatg accctgacgg ataaccgggg ctttgaggct     5280

gaccagcttg atattgaact gaacgatgcc gacgggcagg tcgggctgcc ggttcgtggc     5340

gctgtcctga cggtgtatat cggctggaaa ggttttgccc tggtatgcaa agggaaattt     5400

accgttgatg aggttgaaca ccggggcgca ccggatgtag tcaccatccg cgcccggagt     5460

gcagattttc gcgggacgct caattcccgc cgggaaggct cctggcatga caccacgctc     5520

ggtgcgattg ttaaggcgat agccacccgt aacaggctgg aagccagtgt cgctccgtca     5580

ctggccggaa taaaaattcc acacatcgac cagtcgcagg agtctgatgc gaaattcctg     5640

acccgtcttg cagaacgcaa cggcggtgag gtgtcggtaa aaatgggaaa actgttgttt     5700

ctcaaagcgg ggcagggagt gacggccagc ggtaaaaaaa tcccgcaggt caccataacc     5760

cgcagcgacg gcgaccgcca tcattttgcg attgctgacc gtggagccta caccggtgta     5820

acggcaaaat ggctacacac taaagacccg aagccgcaaa agcagaaggt aaaactgaaa     5880



cgcaaaaaga aagagaaaca cctgcgcgca ctggagcacc cgaaagcgaa accggtcagg     5940

cagaagaaag cgcctaaagt accggaagcg cgtgaaggtg aatacatggc cggtgaggct     6000

gacaacgttt ttgccctgac cacggtatat gccacgaaag cgcaggccat gcgcgccgct     6060

caggcgaagt gggataaact gcaacggggc gttgcggagt tctctatcag cctggctacc     6120

ggtcgggcag atatttacac ggaaacaccg gtcaaagtgt ctggctttaa gcgcgtcata     6180

gacgagcagg actggacaat cactaaggtg acacattttc tgaataatag cggcttcacg     6240

acgtccttag agcttgaggt caggctttct gatgtggagt acgaaacaga agatgatgag     6300

tgatgttttt gttttatctg tttgttttgt aaggataaat taactaaaat ggcaccatca     6360

acaaaaccgg aagaggtgct cgcgatgttt cattgtcctt tatgccagca tgccgcacat     6420

gcgcgtacaa gtcgctatat cactgacacg acaaaagagc gttatcatca gtgccagaac     6480

gtgaattgca gcgccacgtt catcacttat gagtcggtac agcgatacat cgtgaagccg     6540

ggagaagtcc acgccgtaag gccgcacccg ttgccatcag ggcagcaaat tatgtggatg     6600

taa                                                                   6603

<210> 11
<211> 12
<212> PRT
<213> Artificial Sequence

<220> 
<223> S. aureus phi11 packaging signal

<400> 11
Ala Asn Gly Ala Thr Thr Thr Ala Asn Thr Cys Cys 
1               5                   10          

<210> 12
<211> 192
<212> PRT
<213> Artificial Sequence

<220> 
<223> cmpA



<400> 12
Met Lys Thr Glu Ser Tyr Phe Lys Glu Tyr Asn Gln Phe Val Leu Asp 
1               5                   10                  15      
Gln His Lys Ala Ile Gln Glu Leu Glu Gln Glu Arg Asn Ala Leu Glu 
            20                  25                  30          
Ser Lys Ile Lys Leu Asp Lys Ser Thr Tyr Lys Gln Leu Ile Met Asp 
        35                  40                  45              
Gly Gln Asp Asp Lys Ala Asp Asn Leu Tyr Gln Ala Thr Asp Ala Asp 
    50                  55                  60                  
Glu Lys Lys Leu Lys Ala Leu Asn Lys Arg Leu Glu Thr Lys Lys Ser 
65                  70                  75                  80  
Val Ser Lys Glu Val Lys Tyr Gln Lys Thr Ile Glu Leu Leu Lys His 
                85                  90                  95      
Gln Ser Glu Leu Ser Ser Leu Tyr Glu Ser Glu Lys Gln Ser Ala Ile 
            100                 105                 110         
Glu Lys Leu Lys Lys Ala Val Asp Ala Tyr Asn Glu Ile Ile Asp Glu 
        115                 120                 125             
Ile Glu Asp Ile Asn Asp Arg Tyr Glu Asp Glu His Gln Gln Tyr Ala 
    130                 135                 140                 
Ser Val Tyr Ser Gln Glu Gln Leu Tyr Asp Asp Lys Glu Ala Arg Lys 
145                 150                 155                 160 
Ala Leu Asn Gly His Phe Lys Glu Asn Ile Phe Thr Ser Phe Ile Asn 
                165                 170                 175     
Gly Asn Asp Leu Pro Tyr Glu His Asn Asn Lys Leu Phe Leu Lys Cys 
            180                 185                 190         

<210> 13
<211> 72
<212> PRT
<213> Artificial Sequence

<220> 
<223> cmpB

<400> 13
Met Lys Thr Lys Tyr Glu Leu Asn Asn Thr Lys Lys Val Ala Asn Ala 
1               5                   10                  15      
Phe Cys Leu Asn Glu Glu Asp Thr Asn Leu Leu Ile Asn Ala Val Asp 
            20                  25                  30          
Leu Asp Ile Lys Asn Asn Met Gln Glu Ile Ser Ser Glu Leu Gln Gln 
        35                  40                  45              
Ala Glu Gln Ser Lys Gln Lys Gln Tyr Gly Thr Thr Leu Gln Asn Leu 
    50                  55                  60                  
Ala Lys Gln Asn Arg Ile Ile Lys 
65                  70          



<210> 14
<211> 113
<212> PRT
<213> Artificial Sequence

<220> 
<223> ptiA

<400> 14
Met Asp Lys Gln Gln Ile Lys Asp Phe Val Cys Asp Tyr His Glu Arg 
1               5                   10                  15      
Thr Arg Ser Asp Val Leu Ile Asp Asp Asp Ile Asn Thr Asp Glu Phe 
            20                  25                  30          
Phe Ser Ile Ala Asp Glu Asn Ser Asn Glu Trp Met Ala Asp Asp Asn 
        35                  40                  45              
Ile Asp Asp His Ile Val Lys Asn His Leu Glu Met Ile Val Asp Arg 
    50                  55                  60                  
Val Ala Asn Asp Lys Glu Phe Tyr Ile Phe Asp Ser Leu Ile Gln Gly 
65                  70                  75                  80  
Arg Ser Tyr Gln Asp Ile Ser Gly Val Leu Asp Cys Ser Glu Gln Ser 
                85                  90                  95      
Val Arg Phe Trp Tyr Glu Thr Leu Leu Asp Lys Ile Val Glu Val Ile 
            100                 105                 110         
Glu 
    

<210> 15
<211> 113
<212> PRT
<213> Artificial Sequence

<220> 
<223> ptiB

<400> 15
Met Glu Ser Ile Ala Glu Lys Glu Thr Tyr His Leu Pro Thr Glu His 
1               5                   10                  15      
Leu Gln Val Phe Asn Val Ile Lys Asn Thr Ser Asn Lys Tyr Ile Thr 
            20                  25                  30          
Lys Thr Lys Ile Leu Asn Gln Leu Gly Tyr Glu Tyr Asn Ser Ser Asn 
        35                  40                  45              
Glu Arg Trp Leu Arg Arg Val Ile Asn Ser Leu Val Tyr Asp Tyr Gly 
    50                  55                  60                  
Tyr Pro Ile Gly Cys Ser Tyr Lys Pro Ser Glu Arg Gly Tyr Tyr Ile 
65                  70                  75                  80  
Ile Thr Thr Glu Gln Glu Lys Gln Gln Ala Met Arg Ser Ile Lys Lys 
                85                  90                  95      
Leu Ala Asp Gly Ser Met Lys Arg Tyr Glu Ala Leu Lys Arg Ile Glu 



            100                 105                 110         
Val 
    

<210> 16
<211> 191
<212> PRT
<213> Artificial Sequence

<220> 
<223> ptiM

<400> 16
Met Ile Ala Tyr Pro Ile Arg Val Gly Ser Val Tyr Arg Gly Glu Gln 
1               5                   10                  15      
Met Lys Leu Leu Lys Thr Lys Asn Cys Leu Tyr Tyr Arg Asn Gly Asp 
            20                  25                  30          
Asn Lys Leu Ser Glu Tyr Gln Leu Leu Thr Gln Phe Asn Pro Thr Phe 
        35                  40                  45              
Ile Asn Lys Lys Ile Arg Met Cys Glu Phe Gln Ile Glu Ser Met Tyr 
    50                  55                  60                  
His Met Ser Ala Ser Thr Thr Thr Cys Asp Glu Met Met Gly Val Val 
65                  70                  75                  80  
Ser Val Ser Tyr Pro Ile Glu Lys Leu Val Ile Lys Ile Ile Glu Thr 
                85                  90                  95      
Lys Ala Arg Leu Gln Asn Tyr Lys Asn Arg Ser Ile Ser Asn Met Val 
            100                 105                 110         
Leu Leu Lys Thr Val Leu Asn His Tyr Thr Glu Lys Glu Gln Lys Lys 
        115                 120                 125             
Val Val Lys Tyr Met Arg Ser Asn Gly Arg Tyr Lys Pro Tyr Asn Val 
    130                 135                 140                 
Ile Glu Arg Leu Gln Val Asp Leu Tyr Gln Ala Ser Ile Lys Gln Arg 
145                 150                 155                 160 
Ser Glu Arg Gln Lys Gln Arg Asn Ile Ala Ile Glu Asn Ser Lys Ile 
                165                 170                 175     
Ala Arg Val Asn Ala Tyr His Gln Ser Ser Tyr Val Lys Val Val 
            180                 185                 190     

<210> 17
<211> 27079
<212> DNA
<213> Artificial Sequence

<220> 
<223> gene #29 (terS) through gene #53 (lysin) of phi11

<400> 17
atgaacgaaa aacaaaagag attcgcagat gaatatataa tgaatggatg taatggtaaa       60



aaagcagcaa ttacagcagg ttatagtaag aaaacagcag agtctttagc aagtcgattg      120

ttaagaaatg ttaatgtttc ggaatatatt aaagaacgat tagaacagat acaagaagag      180

cgtttaatga gtattacaga agctttagcg ttatctgctt ctattgctag aggagaacct      240

caagaggctt acagtaagaa atatgaccat ttaaacgatg aagtggaaaa agaggttact      300

tacacaatca caccaacttt tgaagagcgt cagagatcta ttgaccacat actaaaagta      360

catggtgcgt atatcgataa aaaagaaatt actcagaaga atattgagat taatattggt      420

gagtacgatg acgaaagtta aattaaactt taacaaaccg tctaatgttt tcaatagaaa      480

catattcgaa atactaacca attacgataa cttcactgaa gtacattacg gtggaggttc      540

gagcggtaag tctcacggcg ttatacaaaa agttgtactc aaagcattgc aagattggaa      600

atatcctagg cgtatactgt ggcttagaaa agtacaatca acaattaaag atagtttgtt      660

cgaagatgtt aaagattgtt tgataaactt tggtatttgg gacatgtgcc tttggaataa      720

gactgataac aaagttgaat tgccaaacgg cgcagttttt ttgtttaaag gattagataa      780

cccagagaaa ataaagtcga taaaaggcat atcagacata gtcatggaag aagcgtctga      840

attcacacta aatgattaca cgcaattaac gttgcgtttg agggagcgta aacacgtgaa      900

taagcaaata tttttgatgt ttaacccagt atctaaactg aattgggttt ataagtattt      960

ctttgaacat ggtgaaccaa tggaaaatgt catgattaga caatctagtt atcgagataa     1020

taagtttctt gatgaaatga cacgacaaaa cttagagttg ttagcaaatc gtaatccagc     1080

atattacaaa atttatgcgt taggtgaatt tgctacacta gacaaattgg ttttccctaa     1140

gtatgaaaaa cgtttaataa ataaagatga gttaagacat ttaccttctt attttggatt     1200

ggactttggc tacgttaatg atcctagtgc ttttatacat tctaaaatag atgtaaagaa     1260

aaagaagtta tacatcattg aagagtatgt taaacaaggt atgctgaatg atgaaatagc     1320

taatgtcata aagcaacttg gttatgctaa agaagaaatt acagcagata gtgcagaaca     1380

aaaaagtata gctgaattaa ggaatctagg gcttaaaagg attttaccaa ccaaaaaagg     1440

gaagggctcg gttgtacaag ggttacaatt cttaatgcaa tttgaaatca ttgttgatga     1500

acgttgtttc aagactattg aagagtttga caactacaca tggcaaaagg acaaagatac     1560



aggtgaatat accaatgaac cagtagatac atacaatcat tgtatcgatt cgttgcgtta     1620

ttcagtggaa cgattctaca gaccggttag aaaacgcaca aatctcagtt cgaaagttga     1680

cacaataaaa tctctaggat tataggaggg aacaaatgtt aaaagtaaac gaatttgaaa     1740

cagatacaga tctacgggga aacataaatt acttatttaa tgatgaagcc aatgttgttt     1800

acacatatga cgggacggaa tccgatttat tacaaaacgt taatgaagta agtaaataca     1860

ttgaacatca catggattac caacgaccta gattgaaagt gttaagtgat tattacgaag     1920

gtaaaactaa gaacttagtt gagttaacac gacgcaaaga agagtacatg gcagataacc     1980

gtgtagcgca tgattacgca tcttatatta gcgattttat caacggctat ttcttgggta     2040

atccaattca atatcaagat gatgacaaag atgtattaga agttattgag gcgttcaatg     2100

atttaaatga tgttgagtca cacaatagat ctttaggatt agatttgtca atttatggca     2160

aagcttatga gttaatgatt agaaaccaag atgatgaaac gcgtttatac aagagtgatg     2220

caatgagtac ttttgtcata tacgacaata caattgaacg taatagtatc gcaggcgtta     2280

gatatttaag aactaaacca atagacaaga ctgacgaaga tgaagtgttt acagttgatt     2340

tattcacttc acacggtgtt tatagatatc ttaccagtag aacaaatgga ttgaagctca     2400

caccacgtga aaacggtttt gaatcacact ctttcgaacg tatgcctatt acagaattta     2460

gcaacaacga aagaagaaaa ggggattatg agaaagtaat cactttaatt gatttgtatg     2520

ataatgctga atcagatact gctaactata tgagtgattt aaatgacgct atgttactta     2580

ttaaaggtaa tttaaattta gatcctgtag aagttagaaa acaaaaggaa gctaacgtgt     2640

tgtttttaga accgactgtt tatgctgata gcgaaggtag agaaacagaa ggctctgttg     2700

atggtggtta tatttataag caatacgatg tacaaggtac cgaagcttat aaagaccgtt     2760

taaacagtga tatacacatg tttaccaaca cgcctaacat gaaagatgat aactttagcg     2820

gcactcaatc gggcgaggca atgaaataca aattatttgg attggaacaa cgtactaaaa     2880

ctaaagaagg attgtttact aaagggttaa gacgtcgtgc taagttgtta gagacaatac     2940

ttaaaaatac atggtcgatt gacgctaaca aagatttcaa tactgttaga tacgtataca     3000

acagaaactt acctaaatca ttgattgaag aattaaaagc ttatattgat tctggtggga     3060



agattagcca aacaacttta atgtctctat tctcgttctt ccaagaccct gaattagaag     3120

ttaagaaaat cgaagaagat gagaaagaat ctattaaaaa agctcaaaaa ggtatttata     3180

aagaccctag agacatcaat gatgacgaac aagatgatga tacaaaagat actgttgata     3240

aaaaggaatg attgtaattg cctaacaaaa acactcaaga atattgggaa gaacgcggac     3300

gcaaagcaat cgagaatgag ttgaagcgtg ataaaactaa agctgaagaa atagaacgta     3360

tattgaatat gatgattaag cgcattgaaa aagagatcaa tgcgtttatt gtcaagtacg     3420

gagattttgc aggcgttaca ttacaagaag cacaaaagat tattgatgag ttcgatgtaa     3480

aagcgtttca agaagaagca aaaagattgg tcgaaaacaa ggagtttagc gatagagcaa     3540

atgaagaatt aaagaagtat aacacgaaaa tgtatgtatc tagagaacag atgttaaaga     3600

ttcaaataga attcttaatt gcttatgcaa cagctcaaac agaattatcg atgagggaat     3660

atttcgaatc aacagcttat cgtgtgttca gtgatcaagc gggtatttta ggtgaaggtg     3720

tacaagtagc taaagaagtt atagatacaa tcgttgatac acaatttcat ggtgtcgttt     3780

ggtcagagcg attatggact aataccgaag caatgaaaca agaagtagaa gaaataattg     3840

ctaatgtagt tattagaggt cgacatccta atgaatatgt taaagatatg cgcaagcact     3900

taaataaatt cgaaggcaca gcacgacaaa agaccgcagc aattaaatca ttgctttata     3960

cggaatcggc acgtgttcac gcacaatcaa gcattgacag catgaaagaa atttcaccgg     4020

aaggatatta tatgtatatt gcaaaaatcg ataatagaac aactaaagta tgcaaagggc     4080

ttaatggaga aatattcaaa gttaaagacg ctaaaattgg tgttaatttc tatcctatgc     4140

atatcaattg tcgttcagat tgcgctttac tacctaaatc tatgtggccg aaaaaaccaa     4200

gcaagaaacg aaaaacaaaa tacttcggag ggaaagtgaa aagcggtgat tgatttaaaa     4260

gtgaagtttt ttaaaggcaa gttagttttg tatgacagta aattaaatgt ttggaggata     4320

ctaatatgag taatactgac aaatacctta gagacatagc aagagaatta aaaggtatac     4380

gtaaagagtt acaaaagcga aacgaaacag ttattattga tgcaaactta gacagtttaa     4440

ggtcggcagt attagccgat aaagaaaaat cgaaatataa tgaacctctc ttttaatagc     4500

tagcacttaa ttgtgttggc tattttttat gtccaaaacg tgctgatgac ataaaaagca     4560



cgcatggaaa aacagtcgac agactataaa tggaggtata tctcatggaa gaaaataaac     4620

ttaagtttaa tttgcaattt tttgcagacc aatcagatga tccggacgaa ccaggcggag     4680

atggtaaaaa aggaaatcct gataagaaag aaaatgacga aggtactgaa ataactttca     4740

cgccagagca acaaaagaaa gttgatgaaa tacttgaacg tcgtgtagcc cacgaaaaga     4800

aaaaagctga tgagtatgca aaagaaaaag cagcagaagc tgctaaagaa gctgctaaat     4860

tagcgaaaat gaacaaggat caaaaagatg aatatgaacg cgaacaaatg gaaaaagaac     4920

tggaacaatt acgttcagaa aaacaattaa acgaaatgcg ttcagaagca cgaaaaatgt     4980

tgagtgaagc ggaagttgat tcatcagatg aggttgtcaa tttagttgta acagatactg     5040

ctgaacaaac taaattgaat gttgaagctt tttctaatgc agtaaaaaaa gcggttaatg     5100

aagcggttaa ggttaacgct agacaatcgc cattgactgg tggagattca tttaatcact     5160

cgactaaaaa taaaccgcaa aacttagctg aaatagctag acaaaaaaga attattaaaa     5220

attaacggag gcatttaaat ggaacaaaca caaaaattaa aattaaattt gcaacatttt     5280

gcaagtaaca atgttaaacc acaagtattt aaccctgaca atgtaatgat gcatgaaaag     5340

aaagatggca cgttgttaaa cgactttaca acacctatct tacaagaggt tatggaaaac     5400

tctaaaatca tgcaattagg taagtacgaa ccaatggaag gtactgagaa gaagtttact     5460

ttttgggctg ataaaccagg tgcttactgg gtaggtgaag gtcaaaaaat cgaaacgtct     5520

aaggctactt gggttaatgc tacaatgaga gcgtttaaat taggggttat cttaccagta     5580

acaaaagaat tcttgaatta cacttattca caattctttg aagaaatgaa acctatgatt     5640

gctgaagctt tctataaaaa gtttgacgag gcaggtattt tgaatcaagg taacaatccg     5700

ttcggtaaat caattgcaca atcaattgaa aaaactaata aggttattaa aggtgacttc     5760

acacaagata acattattga tttagaggca ttgcttgaag atgacgaatt agaagcaaat     5820

gcatttatct caaaaacaca aaacagaagc ttgttacgta aaattgtaga tcctgaaacg     5880

aaagaacgta tttatgaccg taacagtgat tcgttagacg gtctacctgt ggttaacctt     5940

aaatcaagca acttaaaacg tggtgaatta atcactggtg acttcgacaa attgatttat     6000

ggtatccctc aattaatcga atacaaaatc gatgaaactg cacaattatc tacagttaaa     6060



aacgaagatg gcacacctgt aaacttgttt gaacaagaca tggtggcatt acgtgcaact     6120

atgcatgtag cattgcatat tgctgatgat aaagcgtttg ctaagttagt tcctgctgac     6180

aaaagaacag attcagttcc aggagaagtt taataaataa ttaggagtgg taacatgccc     6240

gaaatcattg gaattgttaa agtagatttt acagatttag aagataacag acatgtctat     6300

atgaaagggc atgtctaccc tcgtaaaggt tataatccta cagatgaacg tatcaaagct     6360

ttagctagtg ttgaaaataa acgcaacaaa caaatgattt acattgtaaa tgacaaatta     6420

accaaaaaag aacttgtcga aatagcaagt gttgctggct tacaagttga tgaaaaacaa     6480

acaaaagctg aaattatcaa tgcttttgag tcactagagt aggtggttat atgactacgc     6540

tagctgatgt aaaaaaacgt attggtctta aagatgaaaa gcaagatgaa caattagaag     6600

aaatcataaa aagttgtgaa agccagttgt tatcaatgtt acctattgaa gttgaacaaa     6660

taccggaaag gtttagttac atgattaaag aagttgcagt taaacgctac aacaggattg     6720

gtgctgaagg tatgacatca gaagcggttg acggacgtag caatgcgtat gaattgaacg     6780

atttcaagga gtatgaagct attattgata attactttaa tgctagaacg agaactaaaa     6840

aaggaagggc tgtgttcttt tgagatatga agatagagtt atttttcaat tagaacaagt     6900

agcaacttac aatcctaaaa ctagcaaaaa agaaaacaca ctaatcactt atgatgcgat     6960

accatgcaat attaacccca tttctagagc aagaaagcaa cttgaatttg gtgatgtaaa     7020

aaacgatgta agtgttctga ggataaaaga atcaatatct taccctgtta gccacgtgtt     7080

ggttaatggc attcgctaca agatagttga tacaaggata tacagacacg aaacgtcata     7140

ttatatcgaa gaggtcaatt gatgaatata gatggattag acgcactgtt aaaccaattt     7200

cacgatatga aaaccaacat tgatgatgat gtagatgata ttttacagga aaacgccaaa     7260

gaatatgtag tacgagctaa attgaaagct agagaagtaa tgaataaggg ttattggact     7320

ggtaatttat cacgcaatat cagatataaa aaaactggcg atttgcaata cactatcaca     7380

tcgcacgcag cttatagtgg tttcttagaa tttggtactc gatacatgga ggctgaacct     7440

tttatgtggc cggtatacga agtgattagg aaatcaactg tagaagaatt gaaagcgttg     7500

tttgaatagg agataaaagc atgacaccga acttacaact ttataataaa gcgtatgaaa     7560



cgctacaagg atatggattc cctgttattt ctcgtaaaga gatgcaacaa gagattccgt     7620

atcctttttt tgtaataaaa atgccggagt caaatagaag taagtacacg tttgatagtt     7680

attctggcga tacgaattta gttattgata tttggagtgt aagcgatgat ttaggacatc     7740

atgacggact tgttaaaaga tgtattgatg atttaacacc tagcgttaaa acaaacgatt     7800

atgactttga agaagaagat actaacatca cacagttagt tgatgatact accaatcaag     7860

aattgctaca cacatcagta acgatatctt acaaaacatt ttaaaaaacg gaggaatatt     7920

gaatggcaaa tatgaaaaat agtaatgatc gtattatttt atttagaaaa gctggcgaaa     7980

aagtagatgc tactaaaatg ctttttttaa ctgaatacgg cttatcacat gaagctgata     8040

cagatacaga ggatacaatg gacggttctt ataacactgg tggttctgtt gagtcaacaa     8100

tgtctggtac tgctaaaatg ttttatggtg acgattttgc agatgaaatt gaagatgcag     8160

ttgtagatcg cgtattgtat gaagcttggg aagttgaaag tagaatacca ggcaaaaatg     8220

gggattccgc taaatttaaa gcgaaatatt tccaaggttt ccacaataaa tttgaattaa     8280

aagcagaagc taacggtatt gatgaatatg aatatgaata tggagtgaat ggtcgtttcc     8340

aacgtggatt tgcaacacta cctgaggctg taacaaagaa acttaaggcg actggataca     8400

gattccacga cactacaaaa gcagatgcat taactggcga agatttaaca gcaattccac     8460

aacctaaagt agattcacca ccggttgcac caagagaggt ataaaaatag ggcgttaagc     8520

cctttttatt ttgtttaaat taattatgaa tggagatttt aagttatgaa tgtagaaatt     8580

aacggaaagt cattagaatt aagttttggt tttaaatttt taagagaaat cgataaccga     8640

ttaggtttaa aagttgaaca agcttctatc ggtcaaggtg tatcaatgtt gcctgtaggt     8700

ttagaaagtg gaaatccggt tgtgattggc gaagttttaa tcgcagctac atctcactta     8760

aaaaaacaag caattactat taataacatt gatgaagcat tagatgaaat cgcagaaaat     8820

atcggactag aagaattcgg ttcggatatt ttaacggagt tgggaaagcg acctatgacc     8880

cgaaacctag tcgaagtagt ggaaacggaa gaaaaaccag cggaagccta ataacttacg     8940

acagaatcgt tataacttgt atgtcaacac ttggtattac agatttgaac gttattgagc     9000

aaatgacatt aacagaatat aactatcgaa tgtatgcgaa agagtatgaa atgctaaccc     9060



aagaattcga acgttacaaa cttgcgtttg ctattcgtga tgctgcagct actaaaaatg     9120

ttgggacaga aaataaacct aaagaggaat atgtttttaa caatgcaaac gacgtattgc     9180

cttatgaaga aaatatccaa cggcttaacg aaggtaaaga tataagattt agtagcgaac     9240

gtgatgaata cgaaccacaa aataatgaat tctttaaagt tatagcagaa tttaataagc     9300

aatagaaaga gaggtgttaa tgtgacggaa tataaaatta aagcgactat tgaagctagt     9360

gtagccaaat tcaaaaggca aattgatagt gcggttaagt ctgtgcaaag atttaaacga     9420

gtagcagatc aaactaaaga tgttgaatta aacgctaacg ataaaaattt acaaaaaact     9480

atcaaagttg ctaaaaagtc tttagatgcc tttagtaaca aaaatgtaaa agctaaatta     9540

gatgctagta tacaagattt acaacaaaag gtactagaat cgaattttga actagacaaa     9600

ctaaactcta aagaagttac accagaagtt aagttgcaaa aacaaaagtt gattaaagat     9660

atcgctgaaa cagaagctaa attatcagaa ttagaaaaga aacgtgtcaa tattgacgtc     9720

aatgcagata acagtaaatt caatcgagtg ttaaaagtat ctaaagctag tctcgaagca     9780

ttaaataggt ctaaagccaa agctattata gacgtggaca atggtgttgc taactctaaa     9840

atcaaacgta ctaaagaaga acttaaaagt attccgaaca aaactagatc tcgacttgat     9900

gtagatacag ggctttctat accaactatt tatgcgttta aaaaatcatt agacgcattg     9960

ccgaacaaaa aaacaacaaa ggtagatgtc gatactaatg gtttaaagaa agcttatgcc    10020

tacataataa aagcaaatga caattttcaa agacagatgg ggaatttagc taatatgttc    10080

cgtgtgttcg gtactgtagg ttctaatatg gttggtggat tacttacatc atcttttagt    10140

atcttaatac ctgtaatagc gagcgtagta cctgtagtat ttgcgctatt aaacgctatc    10200

aaagtgttaa ctggtggtgt acttgcttta ggtggtgccg tagcaatagc gggagcagga    10260

tttgtagcgt ttggcgcaat ggctatcagc gctataaaga tgcttaatga tggcacttta    10320

caagctagct cagcaacaaa cgaatacaaa aaagcgttag atggcgtaaa gtcagcatgg    10380

actgatatta taaagcaaaa tcaatccgct atcttcacaa ctcttgcaaa tggtttaaat    10440

actgttaaaa ctgcaatgca gagcttacaa ccgtttttta gtggtatttc aagaggaatg    10500

gaagaagcgt ctcaaagcgt gcttaaatgg gctgaaaata gcagtgtagc ttcaagattc    10560



tttaatatga tgaatacaac gggtgtttcg gtatttaaca agctattaag tgctgcaggt    10620

ggttttggtg acggattagt caatgtattc acgcaattag caccactgtt tcaatggtcg    10680

gctgattggt tggatagatt aggtcaatct ttctctaact gggctaatag tgcagctgga    10740

gaaaattcga taactcgttt tattgaatac acaaaaacaa acttacctat cattggtaat    10800

attttcaaaa atgttttcgt tggaattaac aatttgatga atgcattcag cggatcatca    10860

actggcatat tccaatctct tgaacaaatg acagctaagt ttagggaatg gtctgaacaa    10920

gtaggacaat ctcaagggtt taaagacttt gtcagttata tacaaacaaa tggaccacta    10980

ataatgcaat tgattggaaa catcgcaaga ggattagttg cattcgcaac agcaatggct    11040

cctatagcta gtgcagtatt acgcgttgca gttgcaataa ctggttggat agctaacttg    11100

tttgaggcgc atccagctac agcacaatta gttggtgtca ttataacttt agttggtgca    11160

tttagatttt taataccgat tattcttgct gtatctaact ttatgggtgg cggattaata    11220

ggtagaatca ttgcattagt aagtaagttc ggtttattaa gagcgggatt aacaatttta    11280

aaaggtgcgt tcatgttatt aaaaggacca ttaaaaatta tatcagttat attccaattg    11340

ttattcggta agattggatt aattagaaat gctatcacag gactagtaac tgtgtttggt    11400

attttaggcg gtccaataac aatagtaatt ggtgtaattg ctgcattaat agctatattc    11460

gttttattgt ggaataaaaa tgaaggattc agaaacttta ttataaatgc ttggaatgcg    11520

ataaaaacgt ttatggttaa tgtttggaat gtattaaaag ctgtagcttc ggttgtatgg    11580

aatgctattt taacagctat cactacagca gtatcgaatg tttacaattt tataatgatt    11640

gtttggaatc aaatagtcgc ttatttacaa gggctatgga atggaattat cgctattgca    11700

acaacagtat ggaacctttt agttacaatc attacaactg ttttcacgac gataatgaca    11760

atagttatga cgatatggac agctatttgg acgttcttaa gtacaatctg gaatacgata    11820

attacaatcg ctactacgat ttggaatttg ttagtcactg taataactac agtgtttacc    11880

acaattatga ctatcgcaat aacaatttgg aacgctattt ggacgttctt acaaacgttg    11940

tggaacacta tagttactgt ggcaactaag gtttggaacg ctatcactac agctatatct    12000

actgcgttac aagcggcatg gagttttatt tctaatatat ggaatacgat ttggagtttc    12060



ttatctggta tattaacgac aatttggaat aaagttgtaa gcatattcac acaagttgtt    12120

tcaactatat cagacaaaat gtctcaagct tggaacttca ttgtcactaa aggtatgcaa    12180

tgggtatcta ctataacaag tacgctaatt aactttgtta atagagttgt tcaaggattc    12240

gttaatgttg taaacaaagt tagtcaaggt atgacaaatg cagtaaataa agttaaaagc    12300

tttgtggatg actttgtatc agcaggtgct gatatgatcc gtggtttgat gagaggtatt    12360

ggtaatatgg ctagagactt agctgaaaaa gcagctagtg tagcaaaagg tgctttaaat    12420

gcagccaaaa gagcgctagg tattcactca ccttcacgtg aattcatgga tgttggtatg    12480

tattcaatgt taggtttcgt taaaggtata gataatcatt caagtaaagt tatccgtaat    12540

gtttctaatg ttgcagataa agtagttgat gcatttcaac ctacattaaa cgcacctgac    12600

atttctagta ttacaggaaa cttaagtaat ttaggtggaa atataaatgc gcaagtacaa    12660

cacacacatt ctattgaaac atcaccgaac atgaaaactg ttaaagttga attcgatgtc    12720

aataacgatg cgcttactag tattgttaac ggcagaaatg ctaaacgcaa ttctgagtat    12780

tacttataaa ggaggttaca aatggacata gaattaacaa aaaaagatgg tactgtaatc    12840

aaattaagtg aatacgggtt tatcgttaac gatatagtaa ttgatagcat gcaaatcaac    12900

acaaagtatc aagacaaaga aaatatgaac ggtcgtatat taatggggag caattatatc    12960

agtagagata tagttgttcc ttgtttttgt aaagttaaaa atcgttcaga cattgcttat    13020

atgcgagata tgttgtattc gttaacgaca gacatagaac ctatgtattt gcgagaaatc    13080

agaagaaaag aagagttgaa ttacaggttt actcaaccaa cttctgatga ttacgtgaaa    13140

ttagataaaa acaacttccc ggattacgaa tattcaagac acgatcaaca aatttatgta    13200

aatggtaaac agtataaagt tatttttaac ggagttataa accctaaaca aaaaggtaat    13260

aaagtttctt ttgaactaaa attcgaaact acagaattac catacggtga aagtattgga    13320

acaagcctag agttagaaga aaacaaaaag gttggattgt ggtcgtttga ttttaatatt    13380

gattggcatg caggcggaga caaaagaaag tatacatttg aaaatttgag caaaggtaca    13440

gtttactatc atggtagtgc tcctaacgac caattcaaca tgtataaaaa gataacaatt    13500

attttaggcg aagatacaga atcgtttgta tggaatttaa cgcatgctga aataatgaaa    13560



atcgaaggga tcaaactaaa agctggagac agaattgttt atgatagctt ccgagtttat    13620

aaaaacggtg ttgaaataag taccgaaacg aatatagccc aaccaaaatt taaatacgga    13680

gctaataaat ttgagtttaa tcaaacggta caaaaagttc agtttgattt gaaattttat    13740

tataagtagg tgtcagaatg acaataacta ttaaaccacc taaaggtaat ggcgcacctg    13800

taccagtaga aacaacttta gtaaaaaaag ttaatgctga cggtgtatta acttttgata    13860

ttctagaaaa taaatatact tatgaagtta ttaacgctat agggaaaaga tggattgtta    13920

gtcatgtcga aggtgaaaac gacaagaaag aatatgtaat aactgtcatt gataggaaat    13980

cagaaggcga cagacaactg gttgaatgta ctgctagaga gattcccata gacaagttaa    14040

tgattgatag aatttatgtt aatgtaacag gatcttttac agtagaaaga tattttaaca    14100

ttgtgtttca aggtactgga atgctttttg aagtcgaggg caaagttaaa tcttcaaagt    14160

ttgaaaatgg tggtgaaggc gatacaaggt tagaaatgtt taaaaaggga ttagaacatt    14220

tcggtttaga atataaaata acgtatgaca aaaagaaaga cagatataag tttgtattga    14280

cgccttttgc aaatcaaaaa gcgtcttatt ttatttctga cgaagtcaac gccaacgcta    14340

taaaactcga ggaagatgca agtgatttcg ccaccttcat tagaggatat ggtaattatt    14400

caggagaaga aacattcgaa cacgctgggc tcgtaatgga agctagaagt gcattagctg    14460

aaatatacgg cgacatccac gcagaaccat ttaaagatgg taaagtgact gaccaagaaa    14520

ctatggataa agaattacaa tcgagattga aaaagtcgtt aaaacaatct ttgtctttgg    14580

actttttggt gttaagagaa tcatatccag aagcagaccc acaacccgga gacatagtac    14640

aaataaaatc taccaaacta ggtttgaatg atttagtccg tatagtacaa gttaaaacga    14700

ttaggggtat aaacaatgta attgttaagc aagatgtaac gcttggtgag tttaatcgag    14760

aacaacgata tatgaaaaaa gttaatactg cagctaacta tgtttctgga ttaaatgatg    14820

ttaacctttc taatcctagt aaagcggcag aaaacttgaa gtctaaagta gcgtcaatag    14880

ctaaatcaac actcgatttg atgagtagaa ctgatttgat tgaagataaa caacagaagg    14940

taagctctaa aactgtgact acatctgacg gcactatcgt tcatgatttt atagataaat    15000

caaacattaa agatgtaaaa acgattggaa cgattggcga ttctgtagct agaggatcac    15060



atgcgaaaac taatttcaca gaaatgttag gcaagaagtt aaaagctaaa acgaccaacc    15120

ttgcaagagg tggcgcaaca atggcaacag ttccaatagg taaagaagcg gtagaaaaca    15180

gcatttatag acaagcagag caaataagag gagacctaat catattacaa ggtacagatg    15240

atgactggtt acatggttat tgggcaggcg taccgatagg cactgataaa accgacacta    15300

aaacgtttta cggcgccttt tgttctgcaa ttgaagttat caggaaaaat aatccagctt    15360

caaaaatact tgtaatgaca gctactaggc aatgccctat gagtggtaca acgatacgcc    15420

gtaaagatac ggacaaaaac aaactagggt taactttaga ggattatgtc aatgctcaga    15480

tattggcttg tagtgaattg gatgtaccag tatatgatgc ttatcacaca gattatttca    15540

aaccatataa tccagcattt agaaaatcta gcatgcctga tggattacat cctaatgaaa    15600

gaggtcatga agttattatg tatgagctta ttaaaaatta ttatcagttt tatggatagt    15660

aaaggaggaa aacatgagta ataaactaat tacagattta agtagagtct ttgactacag    15720

atatgtagat gaaaatgagt ataactttaa acttatttca gacatgctga cggattttaa    15780

tttctctctt gaataccaca gaaataaaga ggtattcgca catgatggag aacaaataaa    15840

gtatgaacat ttaaatgtta caagtaacgt ctctgacttt ttaacatatt taaacggtcg    15900

atttagcaac atggtactag gtcataacgg cgacggtatc aacgaagtaa aagacgcgcg    15960

cgttgataat acaggttatg gtcataagac attgcaagat cgtttgtatc atgattattc    16020

aacactagat gttttcacta aaaaggttga gaaagctgta gatgaacact ataaagaata    16080

tcgagcgaca gaataccgat tcgaaccaaa agagcaagaa ccggaattta tcactgattt    16140

atcgccatat acaaatgcag taatgcaatc attttgggta gaccctagaa cgaaaattat    16200

ttatatgacg caagctcgtc caggtaatca ttacatgtta tctagattga agcccaacgg    16260

acaatttatt gatagattgc ttgttaaaaa cggcggtcac ggtacacaca atgcgtatag    16320

atacattgat ggagaattat ggatttattc agctgtattg gacagtaaca aaaacaacaa    16380

gtttgtacgt ttccaatata gaactggaga aataacttat ggtaatgaaa tgcaagatgt    16440

catgccgaat atatttaacg acagatatac gtcagcgatt tataatccgg tagaaaattt    16500

aatgattttt agacgtgaat ataaacccac tgaaagacaa cttaagaatt cgttgaactt    16560



tgttgaggtt agaagtgctg acgatattga taaaggtata gacaaagtat tgtatcaaat    16620

ggatatacct atggaataca cttcagatac acaacctatg caaggtatca cttatgatgc    16680

aggtatctta tattggtata caggtgattc gaatacagcc aaccctaact acttacaagg    16740

cttcgatatc aaaacgaaag aattgttatt taaacgtcgc atcgatatag gcggtgtgaa    16800

taacaacttt aaaggagatt tccaagaggc tgagggtcta gatatgtatt acgatctaga    16860

aacaggacgt aaagcacttc taatcggggt aactattgga cctggtaaca acagacatca    16920

ttcaatttat tctatcggtc aaagaggtgt aaaccaattc ttgaaaaaca tcgcacctca    16980

agtatcaatg actgattcag gcggacgtgt taaaccgtta ccaatacaga acccagcata    17040

tctaagtgat attacggaag ttggtcatta ctatatctat acgcaagaca cacaaaatgc    17100

attagatttc ccgttaccga aagcgtttag agatgcaggg tggttcttgg atgtactgcc    17160

tggacactat aatggtgctc taagacaagt acttaccaga aacagcacag gtagaaatat    17220

gcttaaattc gaacgtgtca ttgacatttt caataagaaa aacaacggag catggaattt    17280

ctgcccgcaa aacgccggtt attgggaaca tatccctaag agtattacaa aattatcaga    17340

tttaaaaatc gttggtttag atttctatat cactactgaa gaatcaaacc gatttactga    17400

ttttcctaaa gactttaaag gtattgcagg ttggatatta gaagtaaaat cgaatacacc    17460

aggtaataca acacaagtat taagacgtaa taacttcccg tctgcacatc aatttttagt    17520

tagaaacttt ggtactggtg gcgttggtaa atggagttta ttcgaaggaa aggtggttga    17580

ataatggtag tagataattt ttcgaaagat gataacttaa tcgagttaca aacaacatca    17640

caatataatc cggttattga cacaaacatc agtttctatg aatcagatag aggaactggt    17700

gttttaaatt ttgcagtaac taagaataac agacccttat ctataagttc tgaacatgtt    17760

aaaacatcta tcgtgttaaa aaccgatgat tataacgtag atagaggcgc ttatatttca    17820

gacgaattaa cgatagtaga cgcaattaat gggcgtttgc agtatgtgat accgaatgaa    17880

tttttaaaac attcaggcaa ggtgcatgct caggcattct ttacacaaaa cgggagtaat    17940

aatgttgttg ttgaacgtca atttagcttc aatattgaaa atgatttagt tagtgggttt    18000

gatggtataa caaagcttgt ttatatcaaa tctattcaag atactatcga agctgtcggt    18060



aaagatttta accaattaaa gcaaaatatg gctgatacac aaacgttaat agcaaaagtg    18120

aatgatagtg cgacaaaagg cattcaacaa atcgaaatca agcaaaacga agctatacaa    18180

gctattactg cgacgcaaac tagtgcaaca caagctgtta cagctgaatt cgataaaata    18240

gttgaaaaag agcaagcgat ttttgaacgt gttaacgaag ttgaacaaca aatcaatggc    18300

gctgaccttg ttaaaggtaa ttcaacaacg aattggcaaa agtctaaact tacagatgat    18360

tacggtaaag caattgaatc gtatgagcag tccatagata gcgttttaag cgcagttaac    18420

acatctagga ttattcatat tactaatgca acagatgcgc cagaaaagac ggatataggc    18480

acgttagaga agcctggaca agatggtgtt gatgacggtt cttcgttcga tgaatcaact    18540

tatacatcaa gcaaatctgg tgtgttagtt gtttatgttg ttgataataa tactgctcgt    18600

gcaacatggt acccagacga ttcaaacgat gagtacacaa aatacaaaat ctacggcaca    18660

tggtacccgt tttataaaaa gaatgatgga aacttaacta agcaatttgt tgaagaaacg    18720

tctaacaacg ctttaaatca agctaagcag tatgtagatg ataaattcgg aacaacgagc    18780

tggcaacaac ataagatgac agaggcgaat ggtcaatcaa ttcaagttaa cttaaataat    18840

gcgcaaggcg atttgggata tttaactgct ggtaattact atgcaacaag agtgccggat    18900

ttaccaggta gcgttgaaag ttatgagggt tatttatcgg tattcgttaa agatgataca    18960

aacaagctat ttaacttcac accttataac tctaaaaaga tttacacacg atcaatcaca    19020

aacggcagac ttgagcaaca gtggacagtt cctaatgaac ataaatcaac ggtattgttc    19080

gacggtggcg caaatggtgt aggtacaaca atcaatctaa ctgaaccgta cacaaactat    19140

tctattttgt tggtaagtgg aacttatcca ggtggcgtta ttgagggatt cggactaacc    19200

gcattaccta acgcgattca attgagtaaa gcgaatgtag ttgactcaga cggcaacggt    19260

ggcggtattt atgagtgctt actatccaaa acaagtagca ctactttaag aatagataac    19320

gatgtgtact ttgatttagg taaaacatca ggttctggag cgaatgccaa caaagttact    19380

ataactaaaa ttatggggtg gaaataatga aaatcacagt aaacgataaa aacgaagtta    19440

tcggattcgt taatactggc ggtttacgca atagtttaga tgtagatgat aacaatgtgc    19500

ctattaaatt taaagaagag ttcgaaccta gaaagtttgt tttcactaac ggcgaaatta    19560



aatacaatag caatttcgaa aaagaagacg taccgaatgc atcaaaccaa caaagtgcgt    19620

cagatttaag tgatgaggaa cttcgcggaa tggttgcgag tatgcaaatg caggtggcac    19680

aagtaaacgt attaacaatg gaattagctc aacaaaacgc tatgttaaca caacagttga    19740

ctgaactgaa aactaacaaa acaagtactg agggggacgt ttaaataatg aagatgattt    19800

atccaacttt taaagacatt aaaacttttt atgtttgggg ttactataaa aacgagcaaa    19860

ttaagtggta cgtagacaag ggtttaatcg ataaagaaga atacgcttta atcactggag    19920

aaaaatatcc agaaacaaaa gatgaaaagt cacaggtgta atgcttgtgg ctttttaatt    19980

tgaataaagt gggtggcata atgtttggat ttaccaaacg acatgaacaa gattggcgtt    20040

taacgcgatt agaagaaaat gataagacta tgtttgaaaa attcgacaga atagaagata    20100

gtcttagagc gcaagaaaag atttatgaca aattagatag aaattttgaa gaattaaagc    20160

gcgacaaggt agaagatgaa aagaataaag aaaagaatgc caagaatatt agagacataa    20220

aaatgtggat tctaggtttg atagggacta tcttcagtac gattgtcata gctttactaa    20280

gaactgtttt tggtatttaa aggaggtgat taccatgctt aaagggattt taggatatag    20340

cttctgggcg tgcttctggt ttggtaaatg taaataacag ttaagagtca gtgcttcggc    20400

actggctttt tattttgatt gaaatgaggt gcatacatgg gattacctaa tccgaaaaat    20460

agaaagccca cagctagtga agtggttgaa tgggcgttat atatcgctaa aaacaaaata    20520

gctattgatg tacctggttc tggaatggga gcacaatgct gggatttacc taattattta    20580

ctcgataaat attgggggtt tagaacatgg ggaaatgctg atgctatggc tcaaaaatcc    20640

aattatagag gtagagattt caagataatt agaaatacaa aagattttgt accacaacca    20700

ggcgactggg gtgtttggac tggtggttgg gcaggacatg taaacattgt agtgggacca    20760

tgcacaaaag actattggta tggcgtagat caaaactggt atacaaataa cgcaacagga    20820

agtccacctt ataaaattaa acactcttat catgatggac caggtggagg ggttaaatat    20880

tttgttagac caccatatca tccagacaaa actacaccgg cacctaaacc agaagatgat    20940

agtgatgata acgaaaaaaa taataaaaaa gttccaattt ggaaagatgt aacaactata    21000

aagtacacta tttctagcca agaggttaat tatccagaat atatttatca ctttatagta    21060



gaaggtaatc gacgactcga aaaacctaaa ggaataatga ttagaaacgc acaaacgatg    21120

agctcggtag aaagtttata taacagtagg aagaaataca aacaggatgt agaatatccc    21180

cacttttatg ttgatagaca taatatttgg gcacctagaa gagctgtatt tgaagttcct    21240

aatgaacctg attatatagt tatagacgta tgtgaagatt atagtgcgag taaaaatgaa    21300

tttattttta atgagattca cgcaatggtt gtagctgtag atatgatggc caaatatgag    21360

atacctctaa gtattgaaaa tttaaaagta gacgacagca tttggcgttc aatgttggaa    21420

catgttaatt ggaatatgat tgacaacggt gttcctccta aagataaata cgaagcatta    21480

gaaaaggcat tacttaatat atttaaaaac agagaaaaat tattaaattc tataactaag    21540

ccaacagtaa caaaatctag aataaaagtt atggtagata ataaaaacgc tgatatagct    21600

aatgtaagag actcgtcacc aacagccaac aatggttcgg catctaaaca accgcagatc    21660

ataacagaaa cgagtcctta tacattcaaa caagcactgg ataaacaaat ggcaagaggt    21720

aacccgaaaa aatctaatgc ttggggttgg gctaacgcta cacgagcaca aacgagttca    21780

gcaatgaatg taaagcgtat atgggaaagt aacacacaat gctaccaaat gcttaattta    21840

ggcaagtatc aaggtgtttc agttagcgca cttaataaga tacttaaagg taagggaaca    21900

ttgaataatc aaggtaaagc gttcgcagaa gcttgtaaaa agcacaacat taatgaaatt    21960

tatttaatcg cgcatgcttt cttagaaagt ggatatggaa caagtaactt cgctaacgga    22020

aaagatggag tatacaacta cttcggcatt ggcgcttacg acaacaatcc taactacgca    22080

atgacgtttg caaggaataa aggttggaca tctccagcaa aagcaatcat gggcggtgct    22140

agcttcgtaa gaaaggatta catcaataaa ggtcaaaaca cattgtaccg aattagatgg    22200

aatcctaaga atccagctac ccaccaatac gctactgcta tagagtggtg ccaacatcaa    22260

gcaagtacaa tcgctaagtt atataaacaa atcggcttaa aaggtatcta cttcacaagg    22320

gataaatata aataaagagg tgtgtaaatg tacaaaataa aagatgttga aacgagaata    22380

aaaaatgatg gtgttgactt aggtgacatt ggctgtcgat tttacactga agatgaaaat    22440

acagcatcta taagaatagg tatcaatgac aaacaaggtc gtatcgatct aaaagcacat    22500

ggcttaacac ctagattaca tttgtttatg gaagatggct ctatattcaa aaatgagccc    22560



cttattatcg acgatgttgt aaaaggtttc cttacctaca agatacctaa aaaggttatc    22620

aaacacgctg gttatgttcg ctgtaagctg tttttagaga aagaagaaga aaaaatacat    22680

gtcgcaaact tttctttcaa tatcgttgat agtggtattg aatctgctgt agcaaaagaa    22740

atcgatgtta aattggtaga tgatgctatt acgagaattt taaaagataa cgcgacagat    22800

ttattgagca aagactttaa agagaaaata gataaagatg tcatttctta catcgaaaag    22860

aatgaaagta gatttaaagg tgcgaaaggt gataaaggtg aaccgggaca acctggagca    22920

aaaggtgaag caggtaaaaa aggagaacaa ggcgcacccg gtaaaaacgg tactgtagta    22980

tcaatcaatc ctgacactaa aatgtggcaa attgatggta aagatacaga tatcaaagca    23040

gaacctgagt tattggacaa aatcaatatc gcaaatgttg aagggttaga aaataaattg    23100

caagaagttg aaaaaatcaa agatacaact ctcaacgact ctaaaacgta tacggataca    23160

aaaattgctg aactagttga tagcgcgcct gaatctatga acacattaag agaattagca    23220

gaagcaatac aaaacaactc tatttcagaa agtgtattgc aacagattgg ctcaaaagtt    23280

aatacagaag attttgagga attcaaacaa acactaaatg atttatatgc tccaaaaaat    23340

cataatcatg acgagcggta tgttttgtca tctcaagctt ttactaaaca acaagcggat    23400

aatttatatc aactaaaaag cgcatctcaa ccgacggtta aaatttggac aggaacagaa    23460

aatgaatata actatatata tcaaaaagac ccgaatacgt tatatttaat taaagggtga    23520

tttttatgga aggtaatttt aaaaatgtaa agaagtttat ttacgaaggt gaagaatata    23580

caaaagtata tgctggaaat atccaagtat ggaaaaagcc ttcatctttt gtaataaaac    23640

ccttacctaa aaataaatat ccggatagca tagaagaatc aacagcaaaa tggacaataa    23700

atggagttga acccaataaa agttatcagg tgacaataga aaatgtacgt agcggtataa    23760

tgaggatttc gcaaactaat ttagggtcaa gtgatttagg aatatcagga gtcaatagcg    23820

gagttgcaag taaaaatatc aactttagta atccttcagg gatgttgtac gtcactataa    23880

gtgatgttta ttcaggatct ccgacattga ccattgaata attttaaacg actaattttt    23940

agtcgttttt ttattttgga taaaaggagc aaacaaatgg atattaactg gaaattgaga    24000

ttcaaaaaca aagcagtact aactggttta gttggagcat tgttgctatt tatcaagcaa    24060



gtcacggatt tattcggatt agatttatct actcaattaa atcaagctag cgcaattata    24120

ggcgctatcc tcacgttact tacaggtatt ggcgttatta ctgacccaac gtcaaaaggc    24180

gtctcagatt catctatagc acagacatat caagcgccta gagatagcaa aaaagaagaa    24240

caacaagtta cgtggaaatc atcacaagac agtagtttaa cgccggaatt aagcgcgaaa    24300

gcaccaaaag aatatgatac atcacaacct ttcacagacg cctctaacga tgttggcttt    24360

gatgtgaatg agtatcatca tggaggtggc gacaatgcaa gcaaaattaa ctaaaaatga    24420

gtttatagag tggttgaaaa cttctgaggg aaaacaattc aatgtggact tatggtatgg    24480

atttcaatgc tttgattatg ccaatgctgg ttggaaagtt ttgtttggat tacttctaaa    24540

aggtttaggt gcaaaagata ttccgttcgc taacaacttc gacggattag ctactgtata    24600

ccaaaataca ccggacttct tagcacaacc tggcgacatg gtggtattcg gtagcaacta    24660

cggtgctgga tatggtcacg ttgcatgggt aattgaagca actttagatt acatcattgt    24720

atatgagcag aattggctag gcggtggctg gactgacgga atcgaacaac ccggctgggg    24780

ttgggaaaaa gttacaagac gacaacatgc ttatgatttc cctatgtggt ttatccgtcc    24840

gaattttaaa agtgagacag cgccacgatc agttcaatct cctacacaag cacctaaaaa    24900

agaaacagct aagccacaac ctaaagcagt agaacttaaa atcatcaaag atgtggttaa    24960

aggttatgac ctacctaagc gtggtagtaa ccctaaaggt atagttatac acaacgacgc    25020

agggagcaaa ggggcgactg ctgaagcata tcgtaacgga ttagtaaatg cacctttatc    25080

aagattagaa gcgggcattg cgcatagtta cgtatcaggc aacacagttt ggcaagcctt    25140

agatgaatca caagtaggtt ggcataccgc taatcaaata ggtaataaat attattacgg    25200

tattgaagta tgtcaatcaa tgggcgcaga taacgcgaca ttcttaaaaa atgaacaggc    25260

aactttccaa gaatgcgcta gattgttgaa aaaatgggga ttaccagcaa acagaaatac    25320

aatcagattg cacaatgaat ttacttcaac atcatgccct catagaagtt cggttttaca    25380

cactggtttt gacccagtaa ctcgcggtct attgccagaa gacaagcggt tgcaacttaa    25440

agactacttt atcaagcaga ttagggcgta catggatggt aaaataccgg ttgccactgt    25500

ctctaatgag tcaagcgctt caagtaatac agttaaacca gttgcaagtg catggaaacg    25560



taataaatat ggtacttact acatggaaga aagtgctaga ttcacaaacg gcaatcaacc    25620

aatcacagta agaaaagtgg ggccattctt atcttgtcca gtgggttatc agttccaacc    25680

tggtgggtat tgtgattata cagaagtgat gttacaagat ggtcatgttt gggtaggata    25740

tacatgggag gggcaacgtt attacttgcc tattagaaca tggaatggtt ctgccccacc    25800

taatcagata ttaggtgact tatggggaga aatcagttag aatgacatag tcatgtctat    25860

ttaagcaggt gcgttacata cctgctttct atttacattt aaagataaaa tgtgctatta    25920

ttttactaga actttttaac atttctctca agatttaaat gtagataaca ggcaggtact    25980

acggtacttg cctatttttt tatgcaaatt ttaaaaaaca ctttactaat aaacatttgt    26040

ttagtataat tatatttgta ggttagttga tgacttacaa attatgtgta aggaggtgaa    26100

aagcctcatg ctagacataa taaaaacact tctagaacat caagtattgg cagtactgat    26160

aattccagaa gtgttaaaac aacttagaga atggcatctc ggctacctag accgaaagcc    26220

aaacaacaaa gattaacatt atgcttggag cctgatggct cctccttaca cttatataat    26280

ataatattat ttggaggttt tcaattatga cagaacaaat gtatttaata ttgtttttat    26340

taagcctacc attgttatta tttatcggga gaaagacaca tttttattgt ttagataaaa    26400

agaatggacg tagataatat gagtgattat aaattaaaaa taattgaatt gatcaaaagt    26460

gatataacag gttaccaaat tcacaaacaa actggcgtag cgcaatatgt aatttcacaa    26520

ttaaggcaag gaaagcgcga agtagataac ttaactttaa atacaactga aaaactatac    26580

agttacgcac gacaagtgtt ataatataaa tgtgaaatgg tcattcttga aatgactcgg    26640

tcgctactgg cacagaccgt ttaaagtgtc accacaacat gaactgagaa ttcatatgac    26700

gttgctgacg agcgacaaag ctctgtgttc ctgaatggga gtaggtttgt gtggtggtat    26760

aatttagtaa cagcatagac tgtctatagc aaagttgccg aagagattct aaacgtattt    26820

ataaatacgt ggcccttgct agataaccgc atcttaactg atgcggttat ttttatcccc    26880

acacaaccaa caaaaccaca ccacctatta atttaggagt gtggttgttt taatatgtga    26940

agctaaaata actacaaatg ataccatttt tgataccatt ttgttgtaaa acagaaaaaa    27000

taaggaaaat aaaaaaggca aaaaaacgca ttaaatcaac gtttattgtc tcatgaaatt    27060



taaatgtata taaatttca                                                 27079

<210> 18
<211> 2291
<212> DNA
<213> Artificial Sequence

<220> 
<223> Cloned P4 region able to activate P2 phage (P4 sequence added to CGV)

<400> 18
aattttctta acctgaagtg acgaggagcc ggaaaatgtc tgaccacact atccctgaat      60

atctgcaacc cgcactggca caactggaaa aggccagagc cgcccatctt gagaacgccc     120

gcctgatgga tgaaaccgtc acggccattg aacgggcaga gcaggaaaaa aatgcgctgg     180

cgcaggccga cggaaacgac gctgacgact ggcgcacggc ctttcgtgca gccggtggtg     240

tcctgagcga cgagctgaaa cagcgccaca ttgagcgcgt ggcacgccgg gagctggtac     300

aggaatatga caatctggcc gtggtgctga atttcgaacg tgaacgcctg aaaggggcgt     360

gtgacagcac ggccaccgcc taccggaagg cacatcatca ccttctgagt ctgtatgcag     420

agcatgagct ggaacacgcc ctgaatgaaa cctgtgaggc gcttgtccgg gcaatgcatc     480

tgagcattct ggtacaggaa aatccgctcg ccaacaccac cggccatcag ggctacgtcg     540

caccggaaaa ggctgtcatg cagcaggtga aatcatcgct ggaacagaaa attaaacaga     600

tgcaaatcag cctcaccggc gagccggttc tccggctgac cggactgtca gcggcaacac     660

tcccgcacat ggattatgag gtggcaggca caccggcaca gcgcaaggtg tggcaggaca     720

aaatagacca gcagggagca gagcttaagg ccagagggct gctgtcatga tttactgtcc     780

gtcgtgtgga catgttgctc acacccgtcg cgcacatttc atggacgatg gcaccaagat     840

aatgattgca cagtgccgga atatttattg ctctgcgaca tttgaagcga gtgaaagctt     900

tttctctgac agtaaagatt caggaatgga atacatttca ggcaaacaga gataccgcga     960

ttcactgacg tcagcctcct gcggtatgaa acgcccgaaa agaatgcttg ttaccggata    1020

ttgttgtcgg agatgtaaag gccttgcact gtcaagaaca tcgcggcgtc tgtctcagga    1080



agtcaccgag cgtttttatg tgtgcacgga tccgggctgt ggtctggtgt ttaaaacgct    1140

tcagaccatc aaccgcttca ttgtccgccc ggtcacgccg gacgaactgg cagaacgcct    1200

gcatgaaaaa caggaactgc cgccagtacg gttaaaaaca caatcatatt cgctgcgtct    1260

ggaatgaggg ctgccggtta acaccggccg tcgccgcaca ccgtattttt attcttcagc    1320

atgatgagaa agagataacg atggaaagca cagccttaca gcaggccttt gacacctgtc    1380

agaataacaa agcagcatgg ctgcaacgca aaaatgagct ggcagcggcc gaacaggaat    1440

atctgcggct tctgtcagga gaaggcagaa acgtcagtcg cctggacgaa ttacgcaata    1500

ttatcgaagt cagaaaatgg caggtgaatc aggccgccgg tcgttatatt cgttcgcatg    1560

aagccgttca gcacatcagc atccgcgacc ggctgaatga ttttatgcag cagcacggca    1620

cagcactggc ggccgcactg gcaccggagc tgatgggcta cagtgagctg acggccattg    1680

cccgaaactg tgccatacag cgtgccacag atgccctgcg tgaagccctt ctgtcctggc    1740

ttgcgaaggg tgaaaaaatt aattattccg cacaggatag cgacatttta acgaccatcg    1800

gattcaggcc tgacgtggct tcggtggatg acagccgtga aaaattcacc cctgcgcaga    1860

acatgatttt ttcgcgtaaa agtgcgcaac tggcatcacg tcagtcagtg taaaattccc    1920

cgaaaatccg cccgttttta ctgaaaaaag ccatgcatcg ataaggtgca tggctttgca    1980

tgcgttttcc tgcctcattt tctgcaaacc gcgccattcc cggcgcggtc tgagcgtgtc    2040

agtgcaactg cattaaaacc gccccgcaaa gcgggcgggc gaggcgggga aagcaccgcg    2100

cgcaaaccga caagttagtt aattatttgt gtagtcaaag tgccttcagt acatacctcg    2160

ttaatacatt ggagcataat gaagaaaatc tatggcctat ggtccaaaac tgtctttttt    2220

gatggcacta tcctgaaaaa tatgcaaaaa atagattgat gtaaggtggt tcttgtcagt    2280

gtcgcaagat c                                                         2291

<210> 19
<211> 33593
<212> DNA
<213> Myoviridae 

<220> 



<223> Native P2 (acc nr: NC001895)

<400> 19
ggcgaggcgg ggaaagcact gcgcgctgac ggtggtgctg attgtatttt ttcagcgtct        60

cagcgcgtcg tgacggcact tagtctgccc gttgaggcgt tgtgtgtctg cggggtgttt       120

tgtgcggtgg tgagcgtgtg aggggggatg acggggtgta aaaaagccgc ccgcaggcgg       180

cgatgttcag tcgttgtcag tgtccagtga gtagttttta aagcggatga cctcctgacc       240

gagccagccg tttatctcgc ggatcctgtc ctgtaacggg ataagctcat tgcggacaaa       300

gacctttgcc actttctcaa tatcacccag cgacccgacg ttctccggct tgccacccat       360

caactgaaag gggatgcggt gcgcgtccag caggtcagcg gcgctggctt ttttgatatt       420

aaaaaaatcg tccttcgtcg ccacttcact gagggggata attttaatgc cgtcggcttt       480

cccctgtggg gcatagagaa acaggttttt aaagttgttg cggcctttcg acttgaccat       540

gttttcgcga agcatttcga tatcgttgcg atcctgcacg gcatcggtga catacatgat       600

gtatccggca tgtgcgccat tttcgtaata cttgcggcgg aacaacgtgg ccgactcatt       660

cagccaggca gagttaaggg cgctgagata ttccggcagg ccgtacagct cctgattaat       720

atccggctcc agcaggtgaa acacggagcc gggcgcgaag gctgtcggct cgttgaagga       780

cggcacccac cagtaaacat cctcttccac gccacggcgg gtatattttg ccggtgaggt       840

ttccagtctg atgaccttac cggtggtgct gtaacgcttt tccagaaacg cattaccgaa       900

caccagaaaa tccagcacaa agcggctgaa atcctgctgg gaaagccatg gatgcgggat       960

aaatgtcgag gccagaatat tgcgtttgac gtaaatcggc gagctgtgat gcacggcagc      1020

ccgcaggctt tttgccagac cggtaaagct gaccggtggc tcataccatc tgccgttact      1080

gatgcactcg acgtaatcca gaatgtcacg gcggtcgagt accggcaccg gctcaccaaa      1140

ggtgaatgcc tccattttcg ggccgctggc ggtcattgtt tttgccgcag gttgcggtgt      1200

tttccctttt ttcttgctca tcagtaaaac tccagaatgg tggatgtcag cggggtgctg      1260

ataccggcgg tgagtggctc atttaacagg gcgtgcatgg tcgcccaggc gaggtcggcg      1320

tggctggctt cctcgctgcg gctggcctca taggtggcgc tgcgtccgct gctggtcatg      1380

gtcttgcgga tagccataaa cgagctggtg atgtcggtgg cgctgacgtc gtattccaga      1440



cagccacggc ggataacgtc ttttgccttg agcaccattg cggttttcat ttccggcgtg      1500

tagcggatat cacgcgcggc gggatagaac gagcgcacga gctggaacac gccgacaccg      1560

aggccggtgg catcaatacc gatgtattcg acgttgtatt tttcggtgag tttgcggatg      1620

gattccgcct gggtggcaaa gtccatgcct ttccactggt gacgctcaag tattctgaat      1680

ttgccaccgg ccaccaccgg cggtgccagt accacgcatc cggcgctgtc gccacggtgt      1740

gacgggtcgt aaccaatcca taccgggcgg gagccgaacg gattggcggc aaacggcgca      1800

tagtcttccc attcttccag cgtgtcgacc atgcagcgtt gcagctcctc gaacgggaac      1860

accgatgcct tgtcgtcaac aaattcacac atgaacaggt ttttaaaatc gtcggcgctg      1920

ttttcgcgtt tgagctgctc aatgtcgaac agcgtgcagc cgcctttcag ggcgtcctca      1980

atggtgacaa tctgtcgcca ctggccgtcc gcacagagaa gcccaccggc aagggcgtta      2040

tgactgacgt cgatttccac gcgttcggcg gcgctggcgc gtccccggtt aaacagttca      2100

cccgaccaga acgggtaggc gtcgtgcgcc agcgtggacg gggtggagaa ataggtcgag      2160

cgcaggtgac tctgtgaggc catacctgat gccaccttac gcagtacctg aaaattcggg      2220

atccagaaaa tctcatcgac gtacaggtcg ccgttatgac tctgcgcggt gttggagttg      2280

gtgccgagaa aaatcagttt tgcgccgtta ttgcccagga caatcgggtc accggtcagg      2340

tcaacgtcaa ccagacgggc aaaggcgatg atgtattcgc ggaacacata cgcctgtgtt      2400

ttactggccg acagaaaaat ctggttatga ccggttttca gggcacgcag cagcgcctcg      2460

cgggaaaaat aaaacgtcgc gccaatctgg cgggatttca ggatatcgcg gatgcggtgc      2520

tcaagcccgg cacgatacca gtgcagctga tagtcgaaag actgctcaaa gaaaatctgc      2580

tccagctttt cgatggcctc gtcactgaaa aaattctttt tcggtttgcg ccgtccgcct      2640

ttgttacggt tagcgacgtt cggattaagg tctgcctcgt tgccggtctg gctgtagcgg      2700

ttgacccgtg ccagtcgttc aatctggcgt cccagcaggt caatttcctt gaagtcaccg      2760

ccggttttct gtggtttgat gatgagctgg gtcagccgcg cttccagact catttcgaca      2820

cggctgatgg gggcaacgct gtcccagccg tcgcgctgtt tccagctctg cactgtcggg      2880

cgtttcatct gcaacatggc ggcaatctgc ggcacggaaa acccctgcca gtacagcagc      2940



gccgcctgac gacgcgggtc gtgtaaaaga gtggtgtctg tggtgatggt catgaatacc      3000

tcgccgtgat gaatacacgg caaggctact gagtcgcgcc ccgcgattcg ctaaggtgct      3060

gttgtgtcag tgataagcca tccgggactg atggcggagg atgcgcatcg tcgggaaact      3120

gatgccgaca tgtgactcct ctaatcacta ttcaggactc ctgacaatgg caaaaaaagt      3180

ctcaaaattc tttcgtatcg gcgttgaggg tgacacctgt gacgggcgtg tcatcagtgc      3240

gcaggatatt caggaaatgg ccgaaacctt tgacccgcgt gtctatggtt gccgcattaa      3300

cctggaacat ctgcgcggca tcctgcctga cggtattttt aagcgttatg gcgatgtggc      3360

cgaactgaag gccgaaaaga ttgacgatga ttcggcgctg aaaggcaaat gggcgctgtt      3420

tgcgaaaatc accccgaccg atgaccttat cgcgatgaac aaggccgcgc agaaggtcta      3480

cacctcaatg gaaattcagc cgaactttgc caacaccggc aaatgttatc tggtgggtct      3540

ggccgtcacc gatgacccgg caagcctcgg cacggaatac ctggaattct gccgcacggc      3600

aaaacacaac cccctgaacc gcttcaaatt aagccctgaa aacctgattt cagtggcaac      3660

gcctgttgag ctggaatttg aagacctgcc tgaaaccgtg ttcaccgccc tgaccgaaaa      3720

ggtgaagtcc atttttggcc gcaaacaggc cagcgatgat gcccgtctga atgacgtgca      3780

tgaagcggtg accgctgttg ctgaacatgt gcaggaaaaa ctgagcgcca ctgagcagcg      3840

cctcgctgag atggaaaccg ccttttctgc acttaagcag gaggtgactg acagggcgga      3900

tgaaaccagc caggcattca cccgcctgaa aaacagtctc gaccacaccg aaagtctgac      3960

ccagcagcgc cgcagcaaag ccaccggcgg tggcggtgac gccctgatga cgaactgctg      4020

accggcgtca gtcagtccgg gaaaaccttc acgattaacc cttaatttca ggaaaaacta      4080

tgcgccagga aacccgcttt aaatttaatg cctacctgtc ccgtgttgcc gaactgaacg      4140

gcatcgacgc cggtgatgtg tcgaaaaaat tcaccgttga accgtcggtc acccagaccc      4200

tgatgaacac catgcaggag tcctctgact ttctgacccg catcaatatt gtgccggtca      4260

gcgaaatgaa aggggaaaaa attggtatcg gtgtcaccgg ctccatcgcc agcactaccg      4320

acactgccgg tggtaccgag cgtcagccga aggacttctc gaagctggcg tcaaacaagt      4380

acgaatgcga ccagattaac ttcgattttt atatccgcta caaaacgctg gacctgtggg      4440



cgcgttatca ggatttccag ctccgtatcc gtaacgccat tatcaaacgc cagtcccttg      4500

atttcatcat ggccggtttt aacggcgtga agcgtgccga aacctctgac cgcagcagca      4560

atccgatgtt gcaggatgtg gcggtcggct ggctgcagaa ataccgcaat gaagcaccgg      4620

cgcgcgtgat gagcaaggtc actgacgagg aaggccgcac cacctctgag gttatccgcg      4680

tgggtaaggg cggtgattat gccagccttg atgcactggt gatggatgcg accaacaacc      4740

tgattgaacc gtggtatcag gaagaccctg accttgtggt gattgtgggg cgtcagctac      4800

tggcggacaa gtatttcccc atcgtcaaca aggagcagga caacagcgaa atgctggccg      4860

ctgacgtcat catcagccag aaacgcatcg gtaacctacc agcggtacgc gtcccgtact      4920

tcccggcgga tgcgatgctc atcacgaagc tggaaaacct gtccatctac tacatggatg      4980

acagccatcg ccgcgtgatt gaggaaaacc cgaaactcga ccgcgtggag aactacgagt      5040

caatgaacat tgattacgtg gtggaagact acgccgccgg ttgtctggtg gaaaaaatca      5100

aggtcggtga cttctccaca ccggctaagg cgaccgcaga gccgggagcg taaccgatga      5160

cgagtcccgc acagcgccac atgatgcggg tctcggcagc gatgaccgcg cagcgggaag      5220

ccgccccgct gcgacatgca actgtctatg agcagatgct ggttaagctc gccgcagacc      5280

agcgcacact gaaagcgatt tactcaaaag agctgaaggc cgcaaaaaaa cgcgaactgc      5340

tgccgttctg gttgccgtgg gtgaacggcg tgctggagct gggcaaaggt gcacaggatg      5400

acattctgat gacggtcatg ctgtggcgtc tggataccgg cgatattgcc ggtgcgctgg      5460

agattgcccg ttatgccctg aagtacggtc tgaccatgcc gggtaaacac cgccgtaccc      5520

cgccgtacat gttcaccgag gaggtagcgc ttgcggccat gcgcgctcac gctgccggtg      5580

agtctgtgga tacccgcctg ctgacggaga cccttgaact gaccgccacg gctgacatgc      5640

ctgatgaagt gcgcgcaaag ctgcacaaaa tcaccggtct gtttctgcgt gacggtggtg      5700

atgccgccgg tgcgctggcg cacctgcaac gtgcgacaca gctcgactgt caggcaggcg      5760

tcaaaaaaga gattgaacga ctggagcggg agctgaaacc gaagccggag ccgcagccca      5820

aagcggccac ccgcgccccg cgtaagaccc ggagcgtgac accggcaaaa cgtggacgcc      5880

cgaaaaagaa agccagttaa caaccgaatg cgccccgcgc cagggcggca cgccggtcag      5940



tgacggtgaa tcacctgaca ctgcaccggc gtccaccgcc cgacttttca gaggtagtca      6000

tgatgacgct gattattccg cgaaaggagg ctcccgtgtc cggtgagggt acggtggtca      6060

tcccgcaacc ggcaggcgac gagccggtga ttaaaaacac gttctttttt cccgatatcg      6120

acccgaagcg cgtccgggaa cgtatgcgcc ttgagcagac cgtcgccccc gcccgtctgc      6180

gtgaggccat caagtcaggc atggctgaaa cgaatgcgga gctgtacgag taccgcgaac      6240

agaaaattgc cgccggtttt acgcgtctgg ctgacgtccc ggcggacgat atcgacggtg      6300

aaagcatcaa ggttttttac tacgagcgcg ccgtgtgtgc gatggcgacc gcgtcgcttt      6360

atgagcgtta tcgcggtgtg gatgccagtg cgaaaggcga caagaaggct gacagcattg      6420

acagcaccat tgatgagctg tggcgggata tgcgctgggc ggtggcgcgc atccagggca      6480

agccgcgctg catcgtgagt caaatctgat gaagaccttt gcgctacagg gcgacacgct      6540

cgacgccatt tgtgtccgct attacgggcg cactgagggc gtggttgaga ccgtgctcgc      6600

cgcaaatccg ggactggctg aactgggggc ggtgctgcca cacggcaccg ccgtcgaact      6660

gcccgacgtt cagaccgcgc ccgtggctga aactgtcaat ctgtgggagt aacgcatgac      6720

agcagaagaa aaaagcgtcc tgtcgctttt catgattggg gtgctgattg ttgtcggcaa      6780

ggtgcttgcc ggtggtgaac ctatcacccc gcgtctgttt atcgggcgca tgttgctcgg      6840

tggttttgtc tcgatggttg ccggtgttgt tctggtgcag tttcctgacc tgtcactgcc      6900

agcggtgtgc ggcatcggct ccatgctggg tatcgccggt tatcaggtga ttgagattgc      6960

cattcagcgc cgctttaagg gcagggggaa acagtaatgc cggtaattaa cacgcatcag      7020

aatatcgccg cctttctcga catgctggcc gtgtccgaag ggacggcgaa tcatccactg      7080

acgaaaaacc ggggctatga cgtgatagtc accggactgg acgggaagcc ggaaattttc      7140

accgactaca gtgaccaccc gttcgcacat ggccgaccgg cgaaggtgtt taaccgtcgc      7200

ggtgaaaaat ccacggcctc cggtcgctat cagcagcttt acctgttctg gccgcattac      7260

cgcaaacagc ttgccctgcc ggatttcagt ccgttgtcac aggacagact cgccattcag      7320

ttgatccgcg aacgcggagc actggatgac atccgggcgg gacgcattga gcgcgccatt      7380

tcacgctgtc gcaatatctg ggcgtccctg ccgggtgccg gttacggtca gcgtgagcat      7440



tcactggaaa aactggtcac cgtctggcgt accgctggcg gcgtaccggc ttaaacggag      7500

taaataccat gaagaaatta tccctttcac tgatgctgaa cgtgtcgctg gcgctgatgc      7560

tggcactgtc cctgatttac ccgcagagcg tggccgtcaa ttttgtcgct gcctgggcga      7620

ttctggcgac ggttatctgt gtggttgccg gtggtgtggg cgtgtatgcc actgagtatg      7680

tgctggaacg ctacgggcgg gagctgccgc cggaatcgct ggccgtgaag attgtcacgt      7740

cgctgttttt gcagccggtg ccgtggcgca gacgggcggc ggctctggta gtggtggtgg      7800

cgacgtttat ctcgctggtc gctgccgggt ggatttttac cgcgctgatt tatcttgtgg      7860

tgtcgctgtt tttccggctg atacgtaaag cctgtcgtca gcgtcttgag gggcgggaac      7920

catgtcaagg ctgatgattg tgctggtcgt gttgttatcg ctggcggtgg ccggtctgtt      7980

tctggtgaaa cacaaaaatg ccagcctgcg cgcctcgctg gacagggcga acaacgtcgc      8040

cagcggtcag cagacgacca tcaccatgct gaaaaatcag cttcatgttg cgctcaccag      8100

ggcagataaa aacgagctgg cgcaggtggc actgcgtcag gaactggaga acgccgcgaa      8160

acgtgaagca cagcgcgaga aaaccatcac gaggttactt aatgagaacg aagattttcg      8220

ccgctggtac ggtgctgacc tgcctgatgc tgtgcgccgg ttgcaccagc gccccgcctg      8280

caccgacgcc agtgattgtc cccaacgcat gcccgaaagt gagcctttgc ccgatgccgg      8340

gcagtgaccc gcagacgaac ggcgatttaa gtgccgatat ccggcagctt gagaacgcgc      8400

tggcacgctg tgccagccag gtaaaaatga ttaaacactg tcaggacgaa aacgatgctc      8460

aaacccgaca gcctgcgcag ggcgctgact gatgccgtca cggtgctgaa aactaacccc      8520

gatatgctgc ggatattcgt ggataacggg agtattgcct ccacactggc ggcgtcgctg      8580

tcattcgaaa agcgttacac gctcaatgtg attgtgaccg actttaccgg tgattttgac      8640

ctgctcattg tgccggtgct ggcgtggctg cgggaaaatc agcccgacat catgaccacc      8700

gacgaaggcc agaaaaaggg cttcacgttt tatgcagaca tcaacaatga cagcagcttt      8760

gatatcagta tcagcctgat gctgaccgag cgcacgctgg tcagtgaggt ggacggcgca      8820

ctgcatgtga agaatatctc ggaacccccg ccgccggagc cggtcacccg cccgatggag      8880

ctgtatatca atggcgaact ggtgagtaag tgggatgaat gagtttaagc gttttgaaga      8940



ccggctgacc ggactgattg aatcgctgtc accgtcaggg cgtcggcgac tgagtgccga      9000

actggcgaaa cgtctgcggc agagtcagca gcgtcgggtg atggcacaga aagccccgga      9060

cggcacaccc tacgcgccac gccagcagca gagcgtcaga aaaaagaccg gtcgcgttaa      9120

gcgaaaaatg tttgcgaaac ttattaccag tcgttttttg catatccgtg ccagcccgga      9180

gcaggcatca atggaatttt acggcgggaa gtcgccgaaa atcgccagtg tgcatcagtt      9240

tggtctgtcg gaagaaaacc ggaaagacgg taagaaaatt gattatccgg cgcgtcccct      9300

gctcggcttt accggtgagg atgtgcagat gattgaagag attatcctgg ctcaccttga      9360

gcgttagttt tatccaggca gaggctgatg cgcaattaaa cattgagcgg ccatgctggt      9420

cgctcaatgt ttagaggttt atgagtgatt tttatttgat gctttgtatt ctaaaacctt      9480

cttattggcg taaaagaatt ttgtatatga caggaatata accagacctg aagtgaaata      9540

gacgagggat agtattaata atgctttttt gtgactgtta ttatctttaa tctcctggct      9600

taaccattcg gagtcctcct cgtttagctg taagagctta ttgcaggcga tctcaggaag      9660

tgtgtctttt ataaatacgt tttgcagtct cttgcaatcg gcaaggctat aagttttatt      9720

aaattcaact gctttatttt tgaaggataa aagaactttg tcactataaa catagtacat      9780

catgttttta tatggtatgc ctgtggcatc ccttactata acggattgtt cgttgtgtat      9840

gtaacatgcg aggagaatgt aaaaaatact ggccagaatt acaattattg ttttaattat      9900

gtgtggtggt tttgttatgt caccccagat acgagtaagg aaaaaatacg atgtttttag      9960

ttttccatca atcagtccct gctgtatcat tctcacattt tcaatgcctg atacattgat     10020

tccgttaatt attttaaata gttgaatgtc gcgccactcg cggtcaagtc tttttaattt     10080

tttgtctgaa tatccaaaat tgaaataatg tgcaataagc ctcataaggt tacttttacc     10140

aaagctaaaa aatgctaata ctgcaaagct acaaaggaaa aaaacgatta gcccccacac     10200

attagtcaca ttatagctga ccattacgct ctccttgaat gttgtctggt agttctacaa     10260

atgaatccag atagcataac ttttatatat tgtgcaatct cacatgcatg aacactctcg     10320

caaatattca ggaactcgcg cgcgcactgc gcaacatgat tcgcactggc attatcgtcg     10380

aaaccgacct taacgccggt cgctgccgcg tgcagaccgg cggcatgtgc accgactggc     10440



ttcagtggct gacccatcgc gcaggacgtt cgcgcacatg gtgggcacct tccgtggggg     10500

aacaggtgct gattctggcc gtgggtggtg aactcgacac ggcgttcgtt ctgccgggga     10560

tttattccgg cgataacccc tcgccgtctg tgtcggcgga tgccctgcat atccgtttcc     10620

ctgacggggc ggtgattgaa tatgaacccg aaaccagtgc actcacggta agcggaatta     10680

aaacggccag cgtgacggct tccggttctg ttactgccac ggtgccggtg gtcatggtga     10740

aagcatcaac ccgcgtcacc ctggacaccc cggaggtggt ctgcaccaac aggctgatta     10800

ccggcacgct ggaagtgcag aaaggcggga cgatgcgcgg caacattgaa cacaccggcg     10860

gtgaactctc atcaaacggt aaggtactgc atacccataa acaccccggc gacagcggcg     10920

gcacaaccgg gagtccttta tgacagcgcg ttatctcgga atgaatcgca gtgatggcct     10980

gactgtcact gaccttgagc atatcagcca gagtatcggc gatatcctgc gcacaccggt     11040

cggctcacgg gtgatgcgtc gtgattacgg ctcgttgctg gcgtcaatga ttgaccagcc     11100

gcagaccccg gcgcttgagt tgcagattaa agtcgcctgt tacatggcag tgctgaaatg     11160

ggaaccccgc gtcaccctgt catccgtcac cacggcgcgc agttttgacg ggcgaatgac     11220

ggtcacgtta accggccagc acaacgacac cggccagcca ctttcattaa ccatccctgt     11280

gagttgaaac catgccgatt atcgacctga accagctacc cgcaccggat gtggtcgagg     11340

agctggactt tgaaagcatt ctcgctgaac gcaaggcgac actgatttcc ctttacccgg     11400

aagatcagca ggaggcggtc gcccgtaccc tgacactgga atctgagcct ctcgtcaaac     11460

tgctggaaga aaatgcttat cgtgagctta tctggcgtca gcgtgtgaat gaggccgcac     11520

gggcggtgat gctggcctgt gccgccggta atgaccttga tgtgattggt gccaattaca     11580

acaccacgcg cctgactatc accccggcag atgattcgac catcccgccg acaccggcag     11640

tgatggaatc tgacaccgat tatcgtctgc gtattcagca ggcttttgag ggcttaagcg     11700

tcgccgggtc agtgggagcc tatcagtatc atggtcgcag tgctgacggg cgtgtcgcgg     11760

atatttctgt caccagtccg tctccggcct gtgtcaccat ctctgtgctg tcacgtgaaa     11820

ataacggcgt cgcatccgaa gacctgctgg ctgtggtgcg taacgccctt aatggcgagg     11880

acgtcaggcc ggtggccgac cgcgtgaccg tgcagtctgc cgccatcgtt gaataccaga     11940



taaacgccac gctttacctt taccctggtc ccgaaagcga acccatccgc gctgccgctg     12000

tgaaaaagct ggaagcgtat atcacggcac agcaccggct ggggcgcgac atccgtctgt     12060

ctgccattta tgccgctttg catgtggaag gtgtgcagcg tgtcgaactg gctgcaccac     12120

tggccgacat cgtgctcaac agtacgcagg cgtctttctg taccgaatac cgcgtcgtga     12180

ccggaggctc ggatgagtga ttcgcgactg ctgccgaccg gctcatcacc gcttgaggtc     12240

gccgccgcaa aagcctgtgc ggaaattgaa aaaacgccgg tcagtattcg tgaactgtgg     12300

aacccggaca cctgtccggc aaatctgctg ccgtggctgg cgtgggcgtt ttcggtcgac     12360

aggtgggatg aaaagtggcc ggaagcgaca aaacgcgccg ttatccgcga tgcctatttc     12420

atccactgtc ataagggcac gataggtgca atccggcgtg tggtggagcc gctcggctat     12480

ctcatcaacg tgacggagtg gtgggaaaac agtgacccgc ccggcacctt ccggcttgat     12540

attggtgtac tggaaagcgg tatcacagag gcaatgtatc aggaaatgga acggctgatt     12600

gctgatgcca aacctgcaag ccgtcacctt attggcctga acattacccg ggacattccc     12660

ggctatctgt tcgccggtgg tgtggcttac gacggcgatg taattacggt ttaccccgga     12720

taagtgagga ataatgagca taaaattcag aaccgttatc accactgccg gtgcagcaaa     12780

gctggcagcg gcaaccgcgc cgggaaggcg gaaggtcggc attaccacga tggccgtcgg     12840

ggatggcggt ggtaaattgc ctgtcccgga tgccggacag accgggctta tccatgaagt     12900

ctggcgacat gcgctgaaca aaatcagcca ggacaaacga aacagtaatt atattatcgc     12960

cgagctggtt attccgccgg aggtgggcgg tttctggatg cgtgagcttg gcctgtacga     13020

tgatgcggga acgttaattg ccgtggcgaa catggccgaa agctataagc cagcccttgc     13080

cgaaggctca ggacgttggc agacctgtcg catggtcatc atcgtcagca gtgtggcctc     13140

agtggagctg accattgaca ccacaacggt gatggcgacg caggattacg ttgatgacaa     13200

aattgcagag cacgaacagt cacgacgtca cccggacgcc tcgctgacag caaaaggttt     13260

tactcagtta agcagtgcga ccaacagcac gtctgaaaca ctggccgcaa cgccgaaagc     13320

ggtaaaggcc gcgtatgacc tggctaacgg gaaatatacc gcacaggacg ccaccacagc     13380

gcgaaaaggc cttgtccagc ttagtagcgc caccaacagc acgtctgaaa cgctcgccgc     13440



aacaccaaaa gccgttaaga cggtaatgga tgaaacgaac aaaaaagcgc cattaaacag     13500

ccctgcactg accggaacgc caacgacgcc aactgcgcga cagggaacga ataatactca     13560

gatcgcaaac acggctttcg ttatggccgc gattgccgcc cttgtagact cgtcgcctga     13620

cgcactgaat acgctgaacg agctggcggc ggcgctgggc aatgacccga attttgctac     13680

caccatgact aatgcgcttg cgggtaagca accgaaagat gctaccctga cggcgctggc     13740

ggggcttgct actgcggcag acaggtttcc gtattttacg gggaatgatg ttgccagcct     13800

ggcgaccctg acaaaagtcg ggcgggatat tctggctaaa tcgaccgttg ccgccgttat     13860

cgaatatctc ggtttacagg aaacggtaaa ccgagccggg aacgccgtgc aaaaaaatgg     13920

cgataccttg tccggtggac ttacttttga aaacgactca atccttgcct ggattcgaaa     13980

tactgactgg gcgaagattg gatttaaaaa tgatgccgat ggtgacactg attcatacat     14040

gtggtttgaa acgggggata acggcaatga atatttcaaa tggagaagcc gccagagtac     14100

cacaacaaaa gacctgatga cgttgaaatg ggatgcacta aatattcttg ttaatgccgt     14160

cattaatggc tgttttggag ttggtacgac gaatgcacta ggtggtagct ctattgttct     14220

tggtgataat gataccggat ttaaacagaa tggagacggt attcttgatg tttatgctaa     14280

cagtcagcgt gtattccgtt ttcagaatgg agtggctatt gcttttaaaa atattcaggc     14340

aggtgatagt aaaaagttct cgctatccag ctctaataca tccacgaaga atattacctt     14400

taatttatgg ggtgcttcca cccgtccagt ggttgcagag ttaggcgatg aggccggatg     14460

gcatttctat agccagcgaa atacagataa ctcggtaata tttgctgtta acggtcagat     14520

gcaacccagc aactggggaa attttgattc ccgctatgtg aaagatgttc gcctgggtac     14580

gcgagttgtt caattgatgg cgcgaggtgg tcgttatgaa aaagccggac acacgattac     14640

cggattaaga atcattggtg aagtagatgg cgatgatgaa gccatcttca ggccgataca     14700

aaaatacatc aatggcacat ggtataacgt tgcgcaggtg taagttatgc agcatttaaa     14760

gaacattaag tcaggtaatc caaaaacaaa agagcaatat cagctaacaa agaattttga     14820

tgttatctgg ttatggtccg aagacggaaa aaactggtat gaggaagtga agaactttca     14880

gccagacaca ataaagattg tttacgatga aaataatatt attgtcgcta tcaccagaga     14940



tgcttcaacg cttaatcctg aaggttttag cgttgttgag gttcctgata ttacctccaa     15000

ccgacgtgct gacgactcag gtaaatggat gtttaaggat ggtgctgtgg ttaaacggat     15060

ttatacggca gatgaacagc aacaacaggc agaatcacaa aaggccgcgt tactttccga     15120

agcggaaaac gttattcagc cactggaacg cgctgtcagg ctgaatatgg cgacggatga     15180

ggaacgtgca cgactggagt catgggaacg ttacagcgtt ctggtcagcc gtgtggatcc     15240

tgcaaatcct gaatggccgg aaatgccgca ataagttgta tgacctctgt tgtgaactta     15300

catatctatg gcacagagta aagcctaatc tgaagtccac tctgtgccaa aagcggacct     15360

tataaacaag aacaatggtc atatcagtgt gttttgattg catagctaac gtgcgtcttc     15420

ctgtacagaa tcataagatg atagggcata ggagatgatt attatcgcgt gttttaaaaa     15480

tagctttctg catcaagtgt cacttgcgaa gaggtattgg cgctatgatt ggcatcactc     15540

agttcagata atattttaaa tatttggtaa atgttcagat tacacaattc ggtctgcgtc     15600

ccgttaaaat tatctactat tagttattac tatgaggtga atggcaagtg ttttccactc     15660

gccatttttg ttttttattt ttttaaagcc tttccgacgt ttaaggattt tgccaagcca     15720

taaaatattt gatatttcat tcctgttttt atttttggtg agatatttgc gtaacttctt     15780

tctctaaaac accaacgtat aaacctatta ttatcttcgg ttgtttctat atagcatatt     15840

acattgagac caaaaagaaa ctgaaggaag tcatttgcag ttgtcatgaa ttttggtttt     15900

gttgtggaaa tggaactaat atgagtttca agttgtttat atgctaagag gtattcagcg     15960

taatcaaaag tatcttttcc agagaggaat tcaaagaact ttaaaaaaat ctcataatgt     16020

tcacttccat aataaaatga taaatgatct tttatttctc caagtaaata gttagagtaa     16080

tctctttgca tgctaggact ttcaaagtca tctagactaa attgattttt cccatcatca     16140

ccgctggcgt gtgatttgat aatttcgagc atccgtaata tatctcttgg gcgataatat     16200

gaccagcgaa ggaaattaat aaatgatgtg gggtggttat aattatcatg gacgttgggt     16260

gaatcccaag ggaaataatg gtcccatgcc tgtccctttt taagggccat gtcttgctga     16320

gtcctaagca gatgatctaa tacctcaaat aattgagagc tacggtggtt aacatattct     16380

gtccgccagt ccaagaatac tgaattatct ctgatttttg cgttttgatt ttgtaatcct     16440



atggattcaa atatatctgg cctgatcaag agaacggcct tcattctccc ttttcctccc     16500

tttatacttg ggaagaaatc gttgttaatc tcccagactg cgtgagctaa tccttttata     16560

cattctagat aatcatcgta tggaattgag gaagggcgga tatcaatacc atcgataaat     16620

aaaatatgat tttgagataa acgtatttgg ctaaaggcct cttcaaattt tttttgtata     16680

taaaataaat ttatctgaaa tctgctctca gaaaaagata aagactctct ttcttcacct     16740

tttaaggttg catgcttatg aagtagttcg gctgcaactt ttgactcttg aacaaaactg     16800

agggcttgaa ttatttctgg tgaaaatgcc ttaagataat actcatctat tgcatcatta     16860

agtgatgaga attttgaata atttagtaac tttgaaattt tcccttcttt atctaatact     16920

tgttttgata ttaataaata tagaataact ttccatatgc cagagaagtc agacaaattt     16980

aaatgctttt cagatttaag agtgataaat ttttgatatt ctgtctctct tatatattta     17040

gttgtagcta gcgtattgtt aatattgtta tttgagagat agatagagta tgcggtttta     17100

ccagtacctt tctctcctac aagaaacgat atatttggtt cacataatct agataggtga     17160

ttatcacgta tgaacacttt gttaagtaat tctttattct cccttctctt ataattttca     17220

gcatcagcat agccaagagt tagatctttg attggtatca ttattacctc aactaaagca     17280

attgaaaaac atatggttat aaaaacatag cgctgctctg tcgcatattg tggatatcaa     17340

catatgaaat gtaaaggaac tatttgtgga tgaatgaacc gaatcgctgt agcttcggta     17400

gtcatctttc agacttgtat aaatgaacaa cttccgcttc tcgctcaaag gaaactgtca     17460

gatttgatag cttttgggct atgtaaactg tcagtcggaa aatgagtgag tacaaatcag     17520

ggcaggtgag cgaattgccc gccttttctt taccggtggt tgtgctgtcg attagccaac     17580

cgggacaaat agcctgacat ctccggcgca actgaaaata ccactcaccc attaaccacg     17640

gagttaaacg gatgagtgac tatcatcacg gcgtgcaggt gctggagatt aacgagggca     17700

cccgcgtcat ttccaccgta tccacggcca ttgtcggcat ggtctgcacg gccagcgatg     17760

cagatgcgga aaccttcccc ctcaataaac ctgtgctgat taccaatgtg cagagcgcaa     17820

tttcaaaggc cggtaaaaaa ggcacgctgg cggcatcgtt gcaggccatc gctgaccagt     17880

caaaaccggt caccgttgtc atgcgcgtgg aagacggcac cggtgatgac gaggaaacga     17940



aactcgcgca gaccgtttcc aatatcatcg gcaccaccga tgaaaacggt cagtacaccg     18000

gactaaaagc catgctggcg gcggagtcgg taaccggtgt taaaccgcgt attctcggcg     18060

tgccgggact ggataccaaa gaggtggctg ttgcactggc atcagtctgt cagaagctgc     18120

gtgctttcgg gtatatcagc gcatggggct gtaaaaccat ttccgaggtg aaagcctatc     18180

gtcagaattt cagccagcgt gagctgatgg tcatctggcc ggatttcctc gcatgggata     18240

cggtcaccag taccaccgcc accgcgtatg ccaccgcccg tgcgctgggg ctgcgcgcta     18300

aaatcgacca ggagcagggc tggcataaaa cgctgtccaa tgtcggggtg aacggtgtta     18360

ccggcatcag cgcatctgta ttctgggatt tgcaggagtc cggcaccgat gctgacctgc     18420

ttaacgagtc aggcgtcact acgctgattc gccgcgacgg tttccgcttc tggggtaacc     18480

gtacctgctc tgatgacccg ctgttcctct ttgaaaacta cacccgcacc gcgcaggtcg     18540

tggccgacac gatggctgag gcgcacatgt gggcggtgga caagcccatc actgcaacgc     18600

tgattcgcga catcgttgac ggcatcaatg ccaaattccg tgagctgaaa acaaacggct     18660

atatcgtgga tgcgacctgc tggttcagcg aagaatccaa cgatgcggaa accctcaagg     18720

ccggaaaact gtatatcgac tacgactata caccggtgcc tcctctcgaa aacctgaccc     18780

tgcgccagcg tattaccgat aaatacctgg caaatctggt cacctcggtt aacagcaatt     18840

aaggagcctg accgatggca atgccgcgca aactcaagtt aatgaacgtc tttctgaacg     18900

gctacagcta tcagggcgtt gcaaagtccg tcacgctgcc aaaactgacc cgtaagctcg     18960

aaaactatcg cggtgcgggg atgaacggca gcgcaccggt agacctcggc cttgatgacg     19020

atgcgctgtc aatggagtgg tcgctcggtg gcttcccgga ttcggttatc tgggagcttt     19080

acgccgcaac cggtgtggat gccgtgccga ttcgttttgc aggctcttac cagcgcgacg     19140

ataccggcga aacggtggcc gtcgaagtgg tcatgcgtgg acgtcagaaa gaaatcgaca     19200

ccggcgaggg taaacaggga gaagacactg agtcgaaaat ctccgtggtc tgcacctatt     19260

tccggctgac gatggacggt aaggagctgg tcgaaattga caccatcaac atgattgaga     19320

aggtgaacgg cgtcgatcgg ctggagcaac accgccgcaa tatcggcctg tgattttcat     19380

ccggtcagcc tggctggccg gttaaccctg attcagaagt gagaaaacca tgaacaaaga     19440



aaatgtcatt accctggaca atccggtcaa acgtggtgag caggttatcg aacaggtcac     19500

gctgatgaaa cccagtgccg ggacgctacg cggtgtcagt ctggctgcgg ttgcaaactc     19560

cgaagtcgat gcactgatta aggtgctgcc gcgcatgacg gcaccgatgc tgaccgagca     19620

ggaagtcgcc gcgctggaac tgcctgacct tgtggcgctg gccggtaagg tggtcggttt     19680

tttgtcgccg aactcggtgc agtgacgttt ccgaaaaatc tctcggtcga tgacctgatg     19740

gcggatgtgg cagtgatatt tcactggccg ccatcagaac tgtatcccat gagcctgacc     19800

gaactcatca catggcgcga aaaggcgctc cggcgaagcg gaaacacgaa tgagtaacaa     19860

tgtaaaatta caggtattgc tcagggctgt tgaccaggca tcccgcccgt ttaaatccat     19920

ccgcacagcg agcaagtcgc tgtcggggga tatccgggaa acacaaaaat cactgcgcga     19980

gctgaacggt cacgcatccc gtattgaggg attccgcaag accagtgcac agctcgccgt     20040

gactggtcat gcacttgaaa aggcacggca ggaggccgaa gcccttgcca cacagtttaa     20100

aaacaccgaa cgtccgaccc gtgctcaggc gaaagtcctg gaatccgcaa agcgtgcggc     20160

ggaggactta caggcgaaat ataaccgcct gacagattcc gttaaacgcc agcagcggga     20220

actggccgct gtgggaatta atacccgcaa tcttgcacat gatgagcagg gactgaaaaa     20280

ccgtatcagt gaaaccaccg cacagcttaa ccgtcagcgt gatgcgctgg tgcgtgtcag     20340

tgcgcaacag gcaaaactta acgcagtaaa acagcgttat caggccggaa aggaactggc     20400

cggaaatatg gcctcagtgg gcgctgccgg tgtggggatt gcggcggcgg gaacgatggc     20460

cggtgttaag ctactgatgc ccggttatga gtttgcgcag aaaaactcag aattacaggc     20520

tgtgatcgga gtggcaaaag actccgccga aatggccgca ctccgcaagc aggcgcgcca     20580

gctcggcgac aataccgccg cctcggcaga tgatgcagcc ggtgcgcaga ttattattgc     20640

gaaagccggt ggggatgttg atgccattca ggcggcaacg ccggtcacgc tgaacatggc     20700

gctggcgaac cgtcgcacaa tggaagaaaa cgccgccctg ctgatgggga tgaaatccgc     20760

ctttcagctt tcaaacgata aggtcgctca tatcggggat gttctctcca tgacgatgaa     20820

caaaaccgcc gccgattttg acggcatgag cgatgcgctg acctatgccg cacctgtggc     20880

aaaaaatgcc ggtgtcagca ttgaagaaac cgccgcaatg gtcggggcgc tgcatgatgc     20940



aaaaatcaca ggctcaatgg cggggacggg aagccgtgcc gtgttaagcc gcctgcaggc     21000

accgacggga aaagcatggg atgcactcaa agagcttgga gtgaaaacct cagacagcaa     21060

aggaaacacc cggccaatat ttaccattct gaaagaaatg caggccagtt ttgagaaaaa     21120

ccggctcggt actgcccagc aggctgaata catgaaaact attttcgggg aggaggccag     21180

ctcagccgct gccgtgctga tgactgccgc ctcaaccgga aagctggaca aactgaccgc     21240

tgcgtttaaa gcctcagacg ggaagaccgc cgagctggta aatatcatgc aggacaacct     21300

aggcggtgac tttaaagcgt ttcagtccgc ttatgaggcg gtggggactg acctgtttga     21360

ccagcaggaa ggcgcgctgc gtaagctcac gcagacggcc acaaagtatg tgttaaaact     21420

cgacggctgg atacagaaaa acaaatcact ggcgtcaacc atcggcatca ttgccggcgg     21480

tgcactggcg cttactggca tcatcggtgc cattggcctc gtagcctggc cggttatcac     21540

cggcatcaat gccatcatcg cggcagcagg cgcaatgggg gcagtcttca cgacggttgg     21600

cagtgctgtt atgaccgcca tcggggctat tagctggccg gttgtggccg tggtggctgc     21660

cattgtcgcc ggtgcgttgc ttatccgtaa atactgggag cctgtcagcg cattctttgg     21720

tggtgtggtt gaagggctga aagcggcatt tgcgccggtg ggggaactgt tcacgccact     21780

taaaccggtt tttgactggc tgggcgaaaa gttacaggcc gcgtggcagt ggtttaaaaa     21840

cctgattgcc ccggtcaaag ccacccagga caccctgaac cgttgccgtg acacgggcgt     21900

catgttcggg caggcactgg ctgacgcgtt gatgctgccg cttaatgcgt tcaacaaact     21960

gcgcagtggt attgactggg tactggaaaa actcggtgtt atcaacaaag agtcagacac     22020

acttgaccag accgccgcca gaactcatac cgccacgtat ggtaccggtg actatattcc     22080

ggcgaccagc tcttatgcag gctatcaggc ttatcagccg gtcacggcac cggctggccg     22140

ctcttatgta gaccagagta aaaacgaata tcacatcagc ctgacggggg ggactgcgcc     22200

ggggacacag cttgaccgcc agttacagga tgcgctcgaa aaatacgagc gggataaacg     22260

tgcgcgcgcc cgtgccagca tgatgcatga cggttaagga ggtgacgaaa aatgatgctc     22320

gcgttaggta tgtttgtttt tatgcgccag acgctgccac accagaccat gcagcgtgaa     22380

tcagattatc gctggccgtc aaattcccgt atcggtaaac gggatgcctt tcagtttctc     22440



ggtgtgggtg aggaaaacat cacgctggcc ggtgtgcttt atcccgaact gaccggcggc     22500

aagctgacga tgaccacgct caggctgatg gcagaggagg ggcgggcgtg gccgttgctg     22560

gatggcaccg gcatgattta cggcatgtat gtcatcagca gggtgagtga aacagggagt     22620

attttctttg cagacggcac accccggaaa attgatttta cgctgtcact cacccgcgtt     22680

gatgaatcac tggccgcgct ttatggcgat atcggtaaac aggcggaatc gctcatcggt     22740

aaggccggca gtatggcgac cagattcaca ggtatgacgg gggcgggata atgctggatg     22800

cgctgacatt tgatgcaggc agtacgctga cgccggatta catgctgatg ctcgacagca     22860

gggatattac cggcaatatc agcgaccgtc tgatgagcat gaccctgacg gataaccggg     22920

gctttgaggc tgaccagctt gatattgaac tgaacgatgc cgacgggcag gtcgggctgc     22980

cggttcgtgg cgctgtcctg acggtgtata tcggctggaa aggttttgcc ctggtatgca     23040

aagggaaatt taccgttgat gaggttgaac accggggcgc accggatgta gtcaccatcc     23100

gcgcccggag tgcagatttt cgcgggacgc tcaattcccg ccgggaaggc tcctggcatg     23160

acaccacgct cggtgcgatt gttaaggcga tagccacccg taacaggctg gaagccagtg     23220

tcgctccgtc actggccgga ataaaaattc cacacatcga ccagtcgcag gagtctgatg     23280

cgaaattcct gacccgtctt gcagaacgca acggcggtga ggtgtcggta aaaatgggaa     23340

aactgttgtt tctcaaagcg gggcagggag tgacggccag cggtaaaaaa atcccgcagg     23400

tcaccataac ccgcagcgac ggcgaccgcc atcattttgc gattgctgac cgtggagcct     23460

acaccggtgt aacggcaaaa tggctacaca ctaaagaccc gaagccgcaa aagcagaagg     23520

taaaactgaa acgcaaaaag aaagagaaac acctgcgcgc actggagcac ccgaaagcga     23580

aaccggtcag gcagaagaaa gcgcctaaag taccggaagc gcgtgaaggt gaatacatgg     23640

ccggtgaggc tgacaacgtt tttgccctga ccacggtata tgccacgaaa gcgcaggcca     23700

tgcgcgccgc tcaggcgaag tgggataaac tgcaacgggg cgttgcggag ttctctatca     23760

gcctggctac cggtcgggca gatatttaca cggaaacacc ggtcaaagtg tctggcttta     23820

agcgcgtcat agacgagcag gactggacaa tcactaaggt gacacatttt ctgaataata     23880

gcggcttcac gacgtcctta gagcttgagg tcaggctttc tgatgtggag tacgaaacag     23940



aagatgatga gtgatgtttt tgttttatct gtttgttttg taaggataaa ttaactaaaa     24000

tggcaccatc aacaaaaccg gaagaggtgc tcgcgatgtt tcattgtcct ttatgccagc     24060

atgccgcaca tgcgcgtaca agtcgctata tcactgacac gacaaaagag cgttatcatc     24120

agtgccagaa cgtgaattgc agcgccacgt tcatcactta tgagtcggta cagcgataca     24180

tcgtgaagcc gggagaagtc cacgccgtaa ggccgcaccc gttgccatca gggcagcaaa     24240

ttatgtggat gtaattacaa acagaaagcc cctcagtcga ggggcttttt tgtcgatgtg     24300

gtcaatgtgt ggacgtgacc agaaataaat ccttttattt caatttattg tacgtaaaaa     24360

ataagcccgt gtaagggaga tttagggtgt caccagtagg ggctttcaac ggtacaatgc     24420

gggtttgagc ggcataaatt accactgaaa gcccttaaac gttactctac tgtggacact     24480

gtgtggacac tctcggcctc agtaccacct cttagcggat taagagaaat ggcgtcctga     24540

aggtactctg gcgcaaaatg agcgtaaacc atagtttgct caatccgcgt gtgacctagt     24600

atccgttgta gcgtgataat acttcctcca ttaatcatga aatgagtggc aaagctgtgc     24660

cttagtgcat gtgtggcttg ccccattggc aaatccggtt ttattgcttt cattgttcgt     24720

ctgaagcgag ggtaatcagc atcagggaat aaaaaacctc gtttgttatc cgcgatcatt     24780

ttggcaacag cctctgagat cgggacggtg cgtggtttgt ttgttttcgt tttaacaaac     24840

gtgacgcggt tatggatgat attttctgct ttcaaacgag ctgcttctcc ccaacgtgct     24900

cctgtactca ggcaaagaat cgcaatcttt ttattgtcgc cgtcaagtgc tgcaagcagt     24960

aaggcaattt cttcctgtgt tagatagcct gtttctggtt tttcctcctt aagccttttt     25020

gtccctctga tagggtgctc accaaagaat aactccgctt caatcagggc tgtaaacatg     25080

ccgctaatac atgttaaatc acgattgata ctcgaaggtt taataccctg acttcttcgg     25140

gtggcgcagt actggctgat aagcgatttc gtaatttgaa atgcgcatgg gtcattcgtt     25200

atttttgtga agatttcaat ttttccaaga ttagatttcc catgctcttc gtgtttaccc     25260

tttaaatccc accagatctg tgtcagctcc gacagacgtc gcttgtctgt tggttttgat     25320

agccattctt tattgtggtg gttgtacaac gtgtatttct cgaaagcgac agcttcgctt     25380

ttcttatcaa acttcctacg gatgcgtttt ccattacgtc cagtagggcg gatgtccact     25440



tcatatcgac catcatcgag ttttttgatt gccatcagaa aaccctccga gtggtgtgtt     25500

tttttgcgac tactaatcgc ttttttcgtg gtggctgaaa tttagccacc aatagtaggc     25560

acttgtgatg aatatattca cgatgaattg ttaaccagtc ttttgaccgg agtggggcga     25620

cgttgtttcg ttttgcccaa agtgtgcgag agcgggcgca atttgcccgg actcaggagc     25680

gatctgattg gtcatgaacc ataaagtgta tttggtgaat tgtggggtct gcaggatgtt     25740

catcatgaca tctgttggag gtgttgaacg accactttca tagtaactca gcgtgccata     25800

cggaacccct gttaaatcag caagttgttg tctgctcaaa tactctgatt ttcgcattaa     25860

gactatcttc tcgcttatcg tgtttgacat ggtgtttaga tctcaatagt atttagttta     25920

gatgtagatt gtttagtgct tggatgtggg cactaaaagg cattataaga cattaaacgc     25980

aattcatgag ggctagagga cgacatgagc aagcaagtaa cactcatgac tgatgcgatt     26040

ccttatcagg agttcgcaaa actaatagga aaatcgacag gagcggttcg tcggatgatc     26100

gataaaggaa agctgcctgt aattgatatg accgatccac aatcagcttc aggtcgtgca     26160

ggtgaatatt gggtatacct tccggcatgg aataacggac taaaactggc ttatgaaagc     26220

cgccctaaag agattcgtga cggctggttg atgtggttag gtctcggtga accacgttaa     26280

ggagaaccgt atgaatgagc ctcgttgtat tgctcagtta ctgcgtaacg aaagccccag     26340

ggcgattgac ttcaccatca cccacggtaa ggggcgtaag ggaatcatta tccgcaccaa     26400

aaaacagagt ccgttaaaaa aggctctgac ctttctgaaa agccggaggg tatggaaatg     26460

acagtgatga cgctcaatct cgttgaaaaa cagccagcag ctatgcgccg gataattggt     26520

aagcatcttg ccgttcctcg ctggcaggat acatgtgatt attataatca gatgatggag     26580

cgcgaacggt taacggtttg cttccatgct cagttaaaac agcgtcacgc aacgatgtgt     26640

tttgaagaaa tgaacgacgt cgaacgtgaa cgactggtat gtgcaattga tgaattgcgt     26700

ggtgcattct caaaacgccg tcaggttggc gcaagtgagt atgcatatat tagtttttta     26760

acagtcagtc agcgtcgtac tttatttatg catgccggat tgactgaaaa agaattcaac     26820

cagccatact ggcgaattaa tgaagagtca tgttactggc gtgatgcttt attccgtgca     26880

ttacgtgaat tattcagtct gtttgagtat gcaccgacaa ttctgacgtc ggtaaaaccg     26940



gagcaatatc tgcattaagt aattaaccag agtttttaac gcacttaatt gtgcggggct     27000

tctttttgcc tggagaaagt tatgcataca gtttctgaaa atcagtgcgg tatatacgca     27060

ttactgctgc aacaggccag aaccgaagca caggccgacg ctgcgacgcg cttttcttct     27120

catcttgatg ccatgattcg ccacatcaca aaggcggagt tatcccgcgt ggagatagtc     27180

gagctgctca gtcaggagtc ggaaaaattt cacaatatcg gattgtctcg cggggaggtg     27240

ctttgatgtt ctgttctcgt gcagttgtat tactgaataa cgccttaaaa atcgccgtta     27300

tgaaaaatgg cgatttgtct cttattcaac ttggtcttga taaagaaaaa cgcgaaataa     27360

ctgaatctgt tatcgcgatt tatcagagtg aattaaacct cctgtctgat gtggtcaatt     27420

tacttgttaa acgcgctgta tttcacaagc aaatttcctc cgtggatgaa ctgacgaaat     27480

taacgacaga aatcgccagc tattgcgctg atgaatttaa aaaactgaac gacaaaagga     27540

actggtaatg ccggacaacg tagattttat tcaggaacaa caggctgaat tactggagcg     27600

ccagattaac gcggcaaggg taaaacattg cggtgcttct gcgctggttt gcgaagagtg     27660

tgacgcgcca atacctgctg cccgtcgtgc ggcttacccg tcagccacgc gttgtgtttc     27720

ctgtcagtca gtctttgaag caaaaaacaa acattaccgg agaacggcat gagtattcgt     27780

attgaaattg gcgaacgtta tgtcgttacc agtgacagct ttcagtttat tctccacgag     27840

aaaaagagag cggaaagcgg taaaaacgcc ggtcaggaat ggctggcggt ggttggttat     27900

tacccgaaat taagccagct cgtttcaggc ctgatgcatc acgatattct gaccggaagc     27960

gcaaagtctt ttgctgattt aaacgtgcag gttgagcaac tcagcaagcg ttgttcagag     28020

gcttttggct catatggccg ttaaagcctc cgggcgtttt gtccctccgt cagcatttgc     28080

cgcaggcacc ggtaagatgt ttaccggtgc ttatgcatgg aacgcgccac gcgaggccgt     28140

cgggcgcgaa agacccctta cacgtgacga gatgcgtcag atgcaaggtg ttttatccac     28200

gattaaccgc ctgccttact ttttgcgctc gctgtttact tcacgctatg actacatccg     28260

gcgcaataaa agcccggtgc acgggtttta tttcctcaca tccacttttc agcgtcgttt     28320

atggccgcgc attgagcgtg tgaatcagcg ccatgaaatg aacaccgacg cgtcgttgct     28380

gtttctggca gagcgtgacc actatgcgcg cctgccggga atgaatgaca aggagctgaa     28440



aaagtttgcc gcccgtatct catcgcagct tttcatgatg tatgaggaac tcagcgatgc     28500

ctgggtggat gcacatggcg aaaaagaatc gctgtttacg gatgaggcgc aggctcacct     28560

ctatggtcat gttgctggcg ctgcacgtgc tttcaatatt tccccgcttt actggaaaaa     28620

ataccgtaaa ggacagatga ccacgaggca ggcatattct gccattgccc gtctgtttaa     28680

cgatgagtgg tggactcatc agctcaaagg ccagcgtatg cgctggcatg agacgttact     28740

gattgctgtc ggggaggtga ataaagaccg ttctccttat gccagtaaac atgccattcg     28800

tgatgtgcgt gcacgccgcc aagcaaatct ggaatttctt aaatcgtgtg accttgaaaa     28860

cagggaaacc ggcgagcgca tcgaccttat cagtaaggtg atgggcagta tttctaatcc     28920

tgaaattcgc cggatggagc tgatgaacac cattgccggt attgagcgtt acgccgccgc     28980

agagggtgat gtggggatgt ttatcacgct taccgcgcct tcaaagtatc acccgacacg     29040

tcaggtcgga aaaggcgaaa gtaaaaccgt ccagctaaat cacggctgga acgatgaggc     29100

atttaatcca aaggatgcgc agcgttatct ctgccatatc tggagcctga tgcgcacggc     29160

attcaaagat aatgatttac aggtctacgg tttgcgtgtc gtcgagccac accacgacgg     29220

aacgccgcac tggcatatga tgcttttttg taatccacgc cagcgtaacc agattatcga     29280

aatcatgcgt cgctatgcgc tcaaagagga tggcgacgaa agaggagccg cgcgaaaccg     29340

ttttcaggca aaacacctta accagggcgg tgctgcgggg tatatcgcga aatacatctc     29400

aaaaaacatc gatggctatg cactggatgg tcagctcgat aacgataccg gcagaccgct     29460

gaaagacact gctgcggctg ttaccgcatg ggcgtcaacg tggcgcatcc cacaatttaa     29520

aacggttggt ctgccgacaa tgggggctta ccgtgaacta cgcaaattgc ctcgcggcgt     29580

cagcattgct gatgagtttg acgagcgcgt cgaggctgca cgcgccgccg cagacagtgg     29640

tgattttgcg ttgtatatca gcgcgcaggg tggggcaaat gtcccgcgcg attgtcagac     29700

tgtcagggtc gcccgtagtc cgtcggatga ggttaacgag tacgaggaag aagtcgagag     29760

agtggtcggc atttacgcgc cgcatctcgg cgcgcgtcat attcatatca ccagaacgac     29820

ggactggcgc attgtgccga aagttccggt cgttgagcct ctgactttaa aaagcggcat     29880

cgccgcgcct cggagtcctg tcaataactg tggaaagctc accggtggtg atacttcgtt     29940



accggctccc acaccttctg agcacgccgc agcagtgctt aatctggttg atgacggtgt     30000

tattgaatgg aatgaaccgg aggtcgtgag ggcgctcagg ggcgcattaa aatacgacat     30060

gagaacgcca aaccgtcagc aaagaaacgg aagcccgtta aaaccgcatg aaattgcacc     30120

atctgccaga ctgaccaggt ctgaacgatt gcagatcacc cgtatccgcg ttgaccttgc     30180

tcagaacggt atcaggcctc agcgatggga acttgaggcg ctggcgcgtg gagcaaccgt     30240

aaattatgac gggaaaaaat tcacgtatcc ggtcgctgat gagtggccgg gattctcaac     30300

agtaatggag tggacatgat ggcaaaaatt cacgaggtaa agctgcacgc aaaatatttc     30360

gaccttgtac tggaaggaaa gaaacgcgca gagtttcgga aaaaagatcg taattatgag     30420

cgcggggaca cgttgatttt gcatgaatgg gtgcagggtg tgtttacggg gcgaaaggtt     30480

gaagcccgga taacagatgt tactgacctg tcagactggc tggaagatta tgtcttgctg     30540

cacagaatac taggtgagat actgccgctg actgtcaagc tggcagtatc ctccacattt     30600

tttataaatc taaggcgaag aacggtggca atatatttgc tttaaattgt aaataagcaa     30660

attattctaa gccacaaatg atatcaattg agtatcgatt ttcgttcgaa tataaccata     30720

acgccaagcg tcaaatgtaa gtcatctata tgtgattcgt attcatattg gtcagcatca     30780

ggagatagta aatgctctgc tgctgtaaaa acatcaattg taacagatat atcgtctgga     30840

atttcttcat ttaattcgga tatgtatttt ttatatttgt tttttaattt ccttatcatg     30900

tcttccttat ggtggattgt agtgcagtaa ttttttttag ttgaatcatt gtatgaatgg     30960

aatgaacagt ttaatgctag gccaagactt gaatttcctg tagggcctgt gtgtttaaag     31020

tattcaagat ttcttcttat gtcagaaaat aaaagacttt tacagggggc atttccttta     31080

acttctattg cacatattgg aatgtcgaaa aatggtctgc tgtccaatat ggcaatatca     31140

attctgcctg atcttgttgt gtttgtgttt tttctgacag ttttttttga gaatattttt     31200

tgggggtcag accgtttcga taaaggaact gttgcattaa tgaatttatt tgtatggtac     31260

tcaaatataa ctttgtaatc accatggcga aaagatttta tttctaacaa cgatagacct     31320

atagatacgg tagctacata ttcagtgttt atttttgcac cagacctgaa atccattaaa     31380

taagttgcgt cggctgactt tttcattcca tcttttacag ctttcacaat atccatgtta     31440



ttcatatcaa caccttttat attccagaat tataaatctt aatgattgat ttgtttgtgt     31500

gtttaggtta ctagattgac gtacttatag cacattctga ttttgaaatc accatccttg     31560

ggtaaagcac agcctatcac tattggttta gtactgtgct gtaatagtat cagattaagt     31620

taaatccatt ttatgaaatc ttccatttca tcatattttt ttattactgc tctaacatct     31680

ttgctttcat cacataaaca atctaaaaga ctatcccatt cagtttgttt tttaccaaat     31740

ccataaacag cctctatatc accggatttc catatataga ttccgttatc tttcaatttt     31800

tgatgtattt catgtatatg cttttgtgtt ttttcatggt tacatatttt gatgaagtct     31860

ttgcttgaaa tgcttttgaa tgactcaaaa gtagtaactt ttgtatttaa actaagctct     31920

cctgagttga ttgattcaat caaagcagtc aatagattat cacattcagt actaagtaag     31980

tctttatgct ctgttaatag aatatttgat aagaaatcac aatcagctag aatccttgtt     32040

tttatgccga tggcattgat gatttgtgac atcttaaata aactaccctt accgtcaacg     32100

gcaacaatgc agattttact cgggttgagt tcatgtccgt taattttttt ataaagtgca     32160

tatagaacgt ttgtctctgt tttcccttca acaagcaaaa cttcttcaga aaataaaagg     32220

tatgatgaat tagaaagcgt gaatgctgag tgcaattgcg gtgatgaaga tttatataat     32280

tcttcgattt tttcagatat agtcttcctt gctatggttc cattagaatc cttacaaacc     32340

tgaatcgcat ttgctgcatg ctttgcagaa agcatactgg ctgagtgagt tgatattata     32400

acctgatacc ctgattcact taatgtgaca agtgattctc tgacagaatt aatggctgaa     32460

gggtgtaaat ataactcagg ttcatcaatg aaaatcaaag tgtttgattt ttttgattcg     32520

ctgttttctt tttttatttc ggccaggtat tgaattaatg ccatttgaat ggaacgttgt     32580

gttccgtgac caaatcggct gatatctctc attaccggtt catcttcccg agactcaaaa     32640

actttcagag tgccggattt aaatatctca tctaatgtcg gtgtgggaaa gtgtaacttt     32700

acacttacgt caggaaaaaa ttggtttact tttttattta cacctgagtc tattttatta     32760

aggctttcta atctgttctc accgttgtga gaaagatatt tacctatttc tgatatgttt     32820

tttgaaaatt tttcttcgtg ttcttgtttt atttcagaaa caattgcgga aagtatcttt     32880

cctattgtgg tcgtgttttt gcattttgtt gagtcttcga cagcgtcaga cattgcaggg     32940



atatgaattg gttccggaaa tatattggag attgcaccat ctatgccgcc agggtttttc     33000

ttccacgtgg taccgtcata tacatccaga ctttttttgg cttttcctgt ttccttatta     33060

aattcctgtc ttcttgcaaa ggtaagagtc ccgtcaatta taaacggagc tattttttgt     33120

tgattctctt ctgttaacaa agacagagta tcatctgtta taccttgaat aacgccttca     33180

acggatacgg ggtgtgtagg atcgtacaca tctgattctg aaatcaaaga gccatctaac     33240

agccacttaa ttgctaagat aatatttgat tttcctgcgt tattataacc aactaaagca     33300

gtgaaggggc gcaaaatagc cgatgttgac ttacaagaac gaaagttgct aattgaaact     33360

gaagcaagac gtacagtcat tatttttcct taaatgtgct atttgtatgc aatgagttca     33420

tacgaaacgc ttttttacat tttatagtcg ttgcattcaa gggtgcatga gattgcatta     33480

agggaaactg tgatatggct tggcttttga ctggaaatac tgatggctca ttagttttat     33540

taaggtgcat taaaaccgcc ccgtgaagcg ggcgggcgag gcggggaaag cac            33593

<210> 20
<211> 11624
<212> DNA
<213> Myoviridae  

<220> 
<223> Native P4 (acc nr: X51522)

<400> 20
tttgccgctg ccgccgggac cggtcacctc cagaaagagc tgccagtcgt agcggtttgc       60

cagcaccata aacagtgcag ccagaatcac gtcgcgtttt tccgcacggc caccggcggc      120

acggtcaagc cagcgccaga aggcgggggc gtgggtttcc agcgtttcac cgtccaccgg      180

cggggtgaaa tccacatcgc acagggtgcg catccagtgt gacggactgt gcgggtggaa      240

cgtgccgttc tgcgtgtcga gcacgccgtt acgaaagcca atcaggcggc gggagggggc      300

ttcctgctgc ggaataatca gcttcagggt atccaccacg gaggccacct tcccggagga      360

gaacggcgca cgcagacgct gaaacagccc ggccacatcc cgggcaaagt cctgtggcgg      420

cagcaccttc cagacaccat tttcatagcg ggacagaagc tggccgttgg catcgaccgc      480



gagcgcctcg ccgtaatgct catagatacg catggccttt tcgctggtac tcatggcgga      540

aaactccgct tcgctcatgg tgtcgaacgg gctttcagcc ggtggccgga tggcatcgta      600

aatggcctta cgggtggcct ccccgccgta ctgcgtgaag gcatcattcc agtcaccgaa      660

gaccggcggc agggcaacaa caccttcaca cgcatctgcg gctgcggcgg cttttttctg      720

gccgtcacca ctgaggtcac ggtcagcggc aaggacaatc tgacaggcgg ggtgcttctg      780

ccgggcaagg ctggccagag aaaggaggtt cacggaagaa agcgccacca tcaccgtttc      840

accggtcagg tgatgtacgg taagtgcggt cgcgtatccc tccgctatcc acagacgttt      900

tccggcctga ttctgtcctt caagggtgtg acaggtgccc ctgacctgtc cgcctttcag      960

ggtgcgctta cggccgtcag cactgattaa ctgaaggtta accagttcgc cgctgtcgtc     1020

atacagtggc accacaaggt caccggcgcg ccagctcacg ccaccggctc tgtgtgtgcc     1080

ggtcagcatc cggcattccc ggccgggaaa gcccttgcgg gtcaggtagg cgttaccggt     1140

tccggtacgg gttttcgcca tcagggtttg tgccagtgcg gcggcgttct tccgggcagc     1200

gtctgtttca tcaacggcgg cggtcgtcac tgccgggtca gccggtggca ggctgccggt     1260

cacggcagcc acctttgcgg ccgcgtcgga cggggaaaca ccaaaaacct tttcaaccag     1320

tttcaggccg tcaccggcac cacactgatt gcagtaccag gtgccgcgcc cctccctgtc     1380

atcaaaacgg aagcggtcac tcccgccaca gaccggacag ggctgatgac ggttcttcag     1440

cacctgaatc cccagcgccg ggagaatacg cggccagtgg ccgagcgcat ggctgacggt     1500

ggcggttacg ttcattttca tggtgttgtt ctccttcagt gcagtaccgg cgcttttatg     1560

tgacgggcac agagttcatc catcacaacc agcccgagaa aggacagcga cggcgcggcc     1620

ttcagggggc cggattccat taaatcttcc agcagggcac aggctatctg acgccctttt     1680

tcctcaccgt gctggcgcag ataaaagcct tccagctcag cggcgatggc cgcctccagt     1740

gactcaaggg tgagatgcgg gtagcggtgc tgacgttcgc acacggtcag ccaggcacag     1800

gcgacagcgc gacggtaaag ggcagcgcgt aagacgggcg gtaagggtgt tttcatttgc     1860

ttttctccct gtgacagatg actgcattcc gtgccggttg cattaactga taaggcatat     1920

ctgcgtctcc tgaagacgtg cgtatccctg cgcgaatacg cacatttaat ttttcggggg     1980



tcgtttttta attacagata attgcggtaa ctgttatccg gggtggtttc cgggtcaggc     2040

tccgtgcggg gaatttcccg ccattcccgc gccaccggtg ctgcccggct gaccggaaca     2100

gtgtcctgcg ggtaaatatc cagatatttt tcccgccatt tctgtaattc cgggtctccg     2160

gccatttctt tcagtaccgc atgccggttt acggggctgc gtttaaacag gtcaggacgg     2220

tcacaggtaa attcccgcag aaaacgcccc agcgggatgt ctgtggtgcg tccgtcagcg     2280

aggatacgca caaggatact gaatttacgg cggtacgggt tccagacaat gtccgggcag     2340

cggtacggca tttcccacgg aataccgtct tccagaatgc cgaccacggc cacatcggga     2400

aaaccggcag aacggtaaat ctcaccgggc tggggaaaat caaacatgcg tcctgtctcc     2460

ccggtctttc tgctgggcga gaaaatcgcg gcacaggcct ttggctttca gctcattcag     2520

cacaaaatca atatcttcat tcaggtagct gaaaatatgt ggaatgtaga gctgatgcag     2580

gccggagagt tcacggtgaa tcaaatcacc cccaacaaac cgggatacgg cgctggcgcg     2640

gttgagctta tggtaagcct caatgctgag gtgttcacgg gcgtcatgac gcgctgagac     2700

ggtctgaggg gcttttttat tacgcacggg acacctccac caccggcaga cgggcagcaa     2760

gggagagcac atagtcacgg acaagggaac ggcgggcact gcgttcatca ccggcgacgg     2820

tgcgaagcat acagatacgg ggatgacggt ctgcgcgacg gacagccgca aacacaaaga     2880

caaattcagg gtgtgagggg gtaagggttg tagccatgat ggcagcctcc tgtgaatagc     2940

aaataacgct atcgccggag ttctcacgct cgatggcgat agcccagacg ggggtgagaa     3000

taccggcttc acaggatacc ggccagcccg gaggctgccc cgcctgagct accattgact     3060

ctgcggcata atgagcggac gcgggcagga tgcacggaat gccatctgca cgactgacca     3120

cacaccacac cataatctgg cgctctgtgg cattgattgc gacacaaaaa aagacgcgtg     3180

gcgcgtcata tgtcgcctgt gaattgctcg ggttctcacg cccggctgcc gattttgcgg     3240

caggcgaaaa actatatccg caaatgccgg aaaaaggcaa gccagaaaaa gggagttttt     3300

gcagagcggg catcatcatg cgtcgtaccc ccgtttgcgt ccggcaatgc gtccggccat     3360

ccatgcggtg acttcagagt gcagccaggc cacattttta ccgccaagac tcacctgcgg     3420

cggaaattcc cccttacgga tgagttcgta gatggtcgag cgtgacaggc cgcacaggtg     3480



catcacttcc ggcacacgta aaaaacgctc ctgcgtgatg tccggcagcg gcatcagtgg     3540

cgtcactggg gcgggagacg gggaagaaaa aacagcttgc atcgggctac ctcgttaatg     3600

tccatacagc accggataag tccgtccggc ttcgggtagc gctttatttt gtgaatattt     3660

tcagcagacg caacaggggg gatttgttca ggctgtctta caatggctgt gtgttttttg     3720

ttcatctcca cttaaagtca tttaaagcca cttaaagcaa tttgtaattt ttatagtgaa     3780

atacaaatcg tttcttctta ttcattcccg gcgaattaat aaaaacaaac agtagtaaac     3840

agcacaaaaa gcccatcaac gggtgaacag tggtgaacag acggtgaaca gtcattactg     3900

cgattgttca ccctttaact tactgtatta cttatctttt ttattaaggt gaacagaggt     3960

gaacagtaaa atataaaaaa acaaacagta agccggtttt tcctgcgacc ttttcctggc     4020

ttgccggtct gaggatgagt ctcctgtgtc agggctggca catctgcaat gcgtcgtgtt     4080

gttgtccggt gtacgtcaca attttcttaa cctgaagtga cgaggagccg gaaaatgtct     4140

gaccacacta tccctgaata tctgcaaccc gcactggcac aactggaaaa ggccagagcc     4200

gcccatcttg agaacgcccg cctgatggat gagaccgtca cggccattga acgggcagag     4260

caggaaaaaa atgcgctggc gcaggccgac ggaaacgacg ctgacgactg gcgcacggcc     4320

tttcgtgcag ccggtggtgt cctgagcgac gagctgaaac agcgccacat tgagcgcgtg     4380

gcacgccggg agctggtaca ggaatatgac aatctggccg tggtgctgaa tttcgaacgt     4440

gaacgcctga aaggggcgtg tgacagcacg gccaccgcct accggaaggc acatcatcac     4500

cttctgagtc tgtatgcaga gcatgagctg gaacacgccc tgaatgaaac ctgtgaggcg     4560

cttgtccggg caatgcatct gagcattctg gtacaggaaa atccgctcgc caacaccacc     4620

ggccatcagg gctacgtcgc accggaaaag gctgtcatgc agcaggtgaa atcatcgctg     4680

gaacagaaaa ttaaacagat gcaaatcagc ctcaccggcg agccggttct ccggctgacc     4740

ggactgtcag cggcaacact cccgcacatg gattatgagg tggcaggcac accggcacag     4800

cgcaaggtgt ggcaggacaa aatagaccag cagggagcag agcttaaggc cagagggctg     4860

ctgtcatgat ttactgtccg tcgtgtggac atgttgctca cacccgtcgc gcacatttca     4920

tggacgatgg caccaagata atgattgcac agtgccggaa tatttattgc tctgcgacat     4980



ttgaagcgag tgaaagcttt ttctctgaca gtaaagattc aggaatggaa tacatttcag     5040

gcaaacagag ataccgcgat tcactgacgt cagcctcctg cggtatgaaa cgcccgaaaa     5100

gaatgcttgt taccggatat tgttgtcgga gatgtaaagg ccttgcactg tcaagaacat     5160

cgcggcgtct gtctcaggaa gtcaccgagc gtttttatgt gtgcacggat ccgggctgtg     5220

gtctggtgtt taaaacgctt cagaccatca accgcttcat tgtccgcccg gtcacgccgg     5280

acgaactggc agaacgcctg catgaaaaac aggaactgcc gccagtacgg ttaaaaacac     5340

aatcatattc gctgcgtctg gaatgagggc tgccggttaa caccggccgt cgccgcacac     5400

cgtattttta ttcttcagca tgatgagaaa gagataacga tggaaagcac agccttacag     5460

caggcctttg acacctgtca gaataacaaa gcagcatggc tgcaacgcaa aaatgagctg     5520

gcagcggccg aacaggaata tctgcggctt ctgtcaggag aaggcagaaa cgtcagtcgc     5580

ctggacgaat tacgcaatat tatcgaagtc agaaaatggc aggtgaatca ggccgccggt     5640

cgttatattc gttcgcatga agccgttcag cacatcagca tccgcgaccg gctgaatgat     5700

tttatgcagc agcacggcac agcactggcg gccgcactgg caccggagct gatgggctac     5760

agtgagctga cggccattgc ccgaaactgt gccatacagc gtgccacaga tgccctgcgt     5820

gaagcccttc tgtcctggct tgcgaagggt gaaaaaatta attattccgc acaggatagc     5880

gacattttaa cgaccatcgg attcaggcct gacgtggctt cggtggatga cagccgtgaa     5940

aaattcaccc ctgcgcagaa catgattttt tcgcgtaaaa gtgcgcaact ggcatcacgt     6000

cagtcagtgt aaaattcccc gaaaatccgc ccgtttttac tgaaaaaagc catgcatcga     6060

taaggtgcat ggctttgcat gcgttttcct gcctcatttt ctgcaaaccg cgccattccc     6120

ggcgcggtct gagcgtgtca gtgcaactgc attaaaaccg ccccgcaaag cgggcgggcg     6180

aggcggggaa agcaccgcgc gcaaaccgac aagttagtta attatttgtg tagtcaaagt     6240

gccttcagta catacctcgt taatacattg gagcataatg aagaaaatct atggcctatg     6300

gtccaaaact gtcttttttg atggcactat cctgaaaaat atgcaaaaaa tagattgatg     6360

taaggtggtt cttgtcagtg tcgcaagatc cttaagaatt cgtggcatga gagagttaaa     6420

ggatgctgaa tcatgtatat ggattaattg gcgttgttgg gaccataatc actattgcta     6480



ctagcttcat ccgcaaccaa gatatttcac aatggttgct cgtttgttct ggatggttag     6540

ctgctttact tattggatgg tttacacaca gaacgattaa agcaattagc aacaaccaca     6600

cgaatgttat aaaaagtaat atggaggtaa tcaacagtca taatgaatcc aatcaaaact     6660

tgatggctga aaacaaagaa ttgattaaag aacttgcaag aacttcagaa cagaaagaga     6720

agatggaaag tatagctgct tatcttgcta ctcagaaccc ccaaattaac gctatgccaa     6780

gaacagcaag ccgaccagaa aatatcgatt cggaggctaa ttaaatatga aagtatattt     6840

tgaaaattac tcatactatc cagccctaag aacacgatca gcagaaatga ccggactgaa     6900

taatttatca tatgagaata agaaaaaaat attaccttta atttctttgg ggaaatggcc     6960

tcgctcggaa gaaatacagg tatcgttaga taaaagttta gaagtgatga gtaatctccc     7020

atttattttg gatgtcacaa aggataattc tcatcattgc gcgtcaagct tcgaactact     7080

ctctcctgag aatggtttta aaaactggat agagttttgt tccagaaatg ataatattat     7140

tccagtagtc cagatgccgg attcagcaaa acttagagat atatctatcc aagccagggt     7200

tttagaggaa cttaaaggtt caattgcatt tagaattaga aatctaaata cagacattaa     7260

taaaaccctg acgtcactag tatcgatgaa ctctccagaa aatgccatag ttttcataga     7320

tttgggctac attagaggga atgtatctgc tataacagct gcagcaataa attcgattaa     7380

tcagattaga actgagattc ctgaagccat aattagtgtg ctagcaacaa gcttccctag     7440

ttcagttaca aatttttgcc gtgaaaatgg acagtccgga tatattgatg ttattgagag     7500

agaattgcat caaaatattg gtggaagtga tgtcgctatt tatggcgatc atggttcaat     7560

tcattcagta gtgtatgaca acataattgg gcgatatgtt cctagaattg atatagcgtt     7620

aaatgattca tggtatttcg agcgccgccc tgggatgaat aaagaagggt tcattgaagc     7680

tgcgaaatca attttggcag agtatccaca ttatcaaagg gaggactctt ggggagctgc     7740

aatgataaga aatgctgcta taggggatat agcaggtatg ggaagtccag ctaaatggat     7800

tgctgttcga gtgaatctac acttaaataa gcaaattgag ctatctgaag ctctacagta     7860

tggctttgat catgatgagg aagatcttat ctaataaaaa actagggaag gttagccttc     7920

cctagcccac aaccctttta agtacttttt ccggaatata ggaaacatca tcgccatatt     7980



tcctaactat agagtcaaca tcaaccttat ggtattcatt taaagatttc tccgaacaag     8040

ccttaaactc aaacttaacc aaagaattat tccttctttt agctttgctc aataaggcaa     8100

gatcgtttat agatatttct tgattaccat ggagtctaga taaaaaatca ttagatgtcg     8160

catgatacct atttttaata gatgtaatga caaattctct aatcttgttt aaagataact     8220

tagatgccaa aacctcaaga caatccctat gtagttcatt tgaaaatgta attccatact     8280

gattaagcag atctttaagc tcagacttaa gcaaaaaacc caaataaaca aatttattta     8340

agcgagagca aacccttcct ttttgaatta ttttaaagcg tacgctacta ttattagatt     8400

gaaattctac aacgccaaca tctgatgaaa cccgtttaga tacttcactg gtaaattttg     8460

gcgcgcacac aattgtaact ttttcgaagc tagatttaaa aatttttaac tgaccatcca     8520

agcgcttaag agagtcaaaa tcgcttttta tttcaaaagc ttgtaggctt ccattggcaa     8580

tagccaaatc agctcttctg ctccagttag caacaaccat ttcattaatg atcgttgcat     8640

cactaagcat gcctttttta tataaccatt caattagggc tattttaact tcctgctctc     8700

gcaataactc agccatgtta atcacactca cttcacgttg atttttatta tagcaactaa     8760

caattaaaaa ctccagatta tgttacttaa cactcatttt aaaaatcaac caataactat     8820

ttttatttaa gtatttcttt gtattttgaa taatcataag gctaatatat ttattacggt     8880

tcatatccaa ataatcagcc caccactgca tcattaaacg ccgctcatcc aaatgctcgg     8940

aggtatggat atatgccgca cgtacattat tacgctctga gtggctcagt tgcctctcta     9000

tcgcgtcatc actccataac cccgactccc ccaacgcacc acgcgccata gtcctaaacc     9060

catgcccaca cacctcggtt ttagtatcat agcccatcgc acgcaatgcg ctgtttaccg     9120

tgttttcact cataacctta gttgcgtcat gatcccccgg aaaaagcagc tctttatcac     9180

cactaatctg ctttaactgg tttaataaaa tcatcgcctg tcgactaagc ggaacgatat     9240

gttcctcttt catcttcatg cctcggtacg aataacgcac acctttaatt tcttctcgct     9300

ttgcaggtat acgccaaaga gatttatcga agtcgaattc atcccaacgt gcgaaacgta     9360

attcactgga acgcacaaaa gttagcaagg aaagcttgac cgcaatccgt gtcattacac     9420

ggccacgata tgcagcaaga cgtgcaagaa actcagggaa tcggctagaa ggtaaagcag     9480



ggtaatgtcg cgctttggtt gtcgatagcg caccagccat atcgctggct ggatttgagt     9540

cgatgtaatc gttctgtacg gcataacgca taatggctgt gacgcgctgt tgcaggcgct     9600

gagcgacatc gtgtttgcca ctggcatcaa cttttttaat cggggctaac aggtggctgg     9660

ttttaagctg ccgaatgtcg gacgaaccga tatgagggaa tatataaagc tcaagatagc     9720

gaagaacgcg cgatcgatgg tcttcactcc agcgcttgtt actggcatgc cattctcggg     9780

cgatagcttc aaaagtatat gcccccgaat tctcggcccg agcttctttt tgtacgactt     9840

ttgggtctat gccctgtact aaaagctttt tagcttcatc gcgttttgct cttgcctgag     9900

caagcgtcac agtaggccaa acaccaaacg caagacgatc ctcttttttg tcagagggac     9960

gtctgtattt catgcgccag tatttggaac ctttggccga aacctcaaga tacaaaccac    10020

caccatcggc cattttgtag gttttgtctt ttggctttgc ggtctcgacc tgtctggcgt    10080

tgagcttcat ttgggggcac atttctaatc gaagttaaga tgcccccaat tatgccccca    10140

atgatatccg gatttcaacg gacaacctcg gaagacgcag gacgaaaaaa tcgctgcaag    10200

cattgatttt aaagggatat ttggactttc tcggatggtc ttggaagtaa gaatggtgcc    10260

gaaggccgga ctcaaacatc aaaataagtt aatgataaaa aacaaataat aaaacacaac    10320

aatgaaatat gccccctttt gtgcccccac tgtttttctg accaatctat tttcagccca    10380

tcaataaatc ggaaagttaa atcattttta atcagtaagt ttggatccgt agctcggatc    10440

caaaccagtg catcttttat ccacataaaa aatttttttt cgaaagaact gttcacactg    10500

ttcacctttc tgttttctcc ttttatttca gagtgatagg tggtgaataa tgggtgaagg    10560

gtgaacattc gattcttcac ctccggcatt ctgccgatgt gactcatacc ggtgattaat    10620

cctccgcact gaaatcactc aggaagaaaa aagttttttt tgatttgatt gttcacactg    10680

ttcacctttc gtttttctct tttaatttca gtgtgataac gggtgaatat acggtgaagg    10740

gtgaacagtg gattgttcac cttcggggga tatcgggata aaaaaagacc ggcagatgcc    10800

ggtcaggtgg gtcaggctgt tgtagggtcg tcacattttg gcagccagtc gccgtagctt    10860

tcctctttca gcgtcaggtt ggtctgtatc ccctgtttgg tatggcgttt ctcgtaattc    10920

agtccgtatt ccttcagcat caccggcagc cccagcccga acattttcag actgagtaca    10980



ttccggtagc cgtttgcctc catgtaggcc agataggcgt gatagaggta tttacggtaa    11040

ttgcgcggga tgatactggc gttccccata tacatgccgc tggtctgcgg cagggtttcc    11100

agatagccga taaaatcaaa cgtcgggtcg gcatcccgtt tgatgttcag tgcctcgtct    11160

gagttctgct gggactgaag cagtgaccgg gcgagcatcg ggtcgctgaa cttctgcatc    11220

aggtgacgca cgatgaccgc cagctcgcgg gtgattttgt ccttaagctg cgggtcgcgc    11280

tcctgcgggg ctatctgttc cgggaagtga ataatcaccc gtcggcgtga cacgccgccg    11340

ctgcggtcgg tgaagcgcat cgggttattg ttcacggcca gaatcaccgc cgggatgtgc    11400

gtggagtacg catcccggta tttcgggtca acggacaccg catcgccgcc ggtgatggcc    11460

ttgagtccgg caccgtcgcc gctccatttt tcctggtccg gcaggcgtat cagtgagaag    11520

ccagttaacg cggcacgttc acgcggggat tccagcgtct cgatggtggc cgacgtggcg    11580

ttatcctccc cggccagcag ggtggctatt tcggccatga tact                     11624

<210> 21
<211> 9301
<212> DNA
<213> Artificial Sequence 

<220> 
<223> Sequence removed from P2 (replaced with kanamycin marker; Example 3)

<400> 21
tttgagcggc ataaattacc actgaaagcc cttaaacgtt actctactgt ggacactgtg       60

tggacactct cggcctcagt accacctctt agcggattaa gagaaatggc gtcctgaagg      120

tactctggcg caaaatgagc gtaaaccata gtttgctcaa tccgcgtgtg acctagtatc      180

cgttgtagcg tgataatact tcctccatta atcatgaaat gagtggcaaa gctgtgcctt      240

agtgcatgtg tggcttgccc cattggcaaa tccggtttta ttgctttcat tgttcgtctg      300

aagcgagggt aatcagcatc agggaataaa aaacctcgtt tgttatccgc gatcattttg      360

gcaacagcct ctgagatcgg gacggtgcgt ggtttgtttg ttttcgtttt aacaaacgtg      420

acgcggttat ggatgatatt ttctgctttc aaacgagctg cttctcccca acgtgctcct      480

gtactcaggc aaagaatcgc aatcttttta ttgtcgccgt caagtgctgc aagcagtaag      540



gcaatttctt cctgtgttag atagcctgtt tctggttttt cctccttaag cctttttgtc      600

cctctgatag ggtgctcacc aaagaataac tccgcttcaa tcagggctgt aaacatgccg      660

ctaatacatg ttaaatcacg attgatactc gaaggtttaa taccctgact tcttcgggtg      720

gcgcagtact ggctgataag cgatttcgta atttgaaatg cgcatgggtc attcgttatt      780

tttgtgaaga tttcaatttt tccaagatta gatttcccat gctcttcgtg tttacccttt      840

aaatcccacc agatctgtgt cagctccgac agacgtcgct tgtctgttgg ttttgatagc      900

cattctttat tgtggtggtt gtacaacgtg tatttctcga aagcgacagc ttcgcttttc      960

ttatcaaact tcctacggat gcgttttcca ttacgtccag tagggcggat gtccacttca     1020

tatcgaccat catcgagttt tttgattgcc atcagaaaac cctccgagtg gtgtgttttt     1080

ttgcgactac taatcgcttt tttcgtggtg gctgaaattt agccaccaat agtaggcact     1140

tgtgatgaat atattcacga tgaattgtta accagtcttt tgaccggagt ggggcgacgt     1200

tgtttcgttt tgcccaaagt gtgcgagagc gggcgcaatt tgcccggact caggagcgat     1260

ctgattggtc atgaaccata aagtgtattt ggtgaattgt ggggtctgca ggatgttcat     1320

catgacatct gttggaggtg ttgaacgacc actttcatag taactcagcg tgccatacgg     1380

aacccctgtt aaatcagcaa gttgttgtct gctcaaatac tctgattttc gcattaagac     1440

tatcttctcg cttatcgtgt ttgacatggt gtttagatct caatagtatt tagtttagat     1500

gtagattgtt tagtgcttgg atgtgggcac taaaaggcat tataagacat taaacgcaat     1560

tcatgagggc tagaggacga catgagcaag caagtaacac tcatgactga tgcgattcct     1620

tatcaggagt tcgcaaaact aataggaaaa tcgacaggag cggttcgtcg gatgatcgat     1680

aaaggaaagc tgcctgtaat tgatatgacc gatccacaat cagcttcagg tcgtgcaggt     1740

gaatattggg tataccttcc ggcatggaat aacggactaa aactggctta tgaaagccgc     1800

cctaaagaga ttcgtgacgg ctggttgatg tggttaggtc tcggtgaacc acgttaagga     1860

gaaccgtatg aatgagcctc gttgtattgc tcagttactg cgtaacgaaa gccccagggc     1920

gattgacttc accatcaccc acggtaaggg gcgtaaggga atcattatcc gcaccaaaaa     1980

acagagtccg ttaaaaaagg ctctgacctt tctgaaaagc cggagggtat ggaaatgaca     2040



gtgatgacgc tcaatctcgt tgaaaaacag ccagcagcta tgcgccggat aattggtaag     2100

catcttgccg ttcctcgctg gcaggataca tgtgattatt ataatcagat gatggagcgc     2160

gaacggttaa cggtttgctt ccatgctcag ttaaaacagc gtcacgcaac gatgtgtttt     2220

gaagaaatga acgacgtcga acgtgaacga ctggtatgtg caattgatga attgcgtggt     2280

gcattctcaa aacgccgtca ggttggcgca agtgagtatg catatattag ttttttaaca     2340

gtcagtcagc gtcgtacttt atttatgcat gccggattga ctgaaaaaga attcaaccag     2400

ccatactggc gaattaatga agagtcatgt tactggcgtg atgctttatt ccgtgcatta     2460

cgtgaattat tcagtctgtt tgagtatgca ccgacaattc tgacgtcggt aaaaccggag     2520

caatatctgc attaagtaat taaccagagt ttttaacgca cttaattgtg cggggcttct     2580

ttttgcctgg agaaagttat gcatacagtt tctgaaaatc agtgcggtat atacgcatta     2640

ctgctgcaac aggccagaac cgaagcacag gccgacgctg cgacgcgctt ttcttctcat     2700

cttgatgcca tgattcgcca catcacaaag gcggagttat cccgcgtgga gatagtcgag     2760

ctgctcagtc aggagtcgga aaaatttcac aatatcggat tgtctcgcgg ggaggtgctt     2820

tgatgttctg ttctcgtgca gttgtattac tgaataacgc cttaaaaatc gccgttatga     2880

aaaatggcga tttgtctctt attcaacttg gtcttgataa agaaaaacgc gaaataactg     2940

aatctgttat cgcgatttat cagagtgaat taaacctcct gtctgatgtg gtcaatttac     3000

ttgttaaacg cgctgtattt cacaagcaaa tttcctccgt ggatgaactg acgaaattaa     3060

cgacagaaat cgccagctat tgcgctgatg aatttaaaaa actgaacgac aaaaggaact     3120

ggtaatgccg gacaacgtag attttattca ggaacaacag gctgaattac tggagcgcca     3180

gattaacgcg gcaagggtaa aacattgcgg tgcttctgcg ctggtttgcg aagagtgtga     3240

cgcgccaata cctgctgccc gtcgtgcggc ttacccgtca gccacgcgtt gtgtttcctg     3300

tcagtcagtc tttgaagcaa aaaacaaaca ttaccggaga acggcatgag tattcgtatt     3360

gaaattggcg aacgttatgt cgttaccagt gacagctttc agtttattct ccacgagaaa     3420

aagagagcgg aaagcggtaa aaacgccggt caggaatggc tggcggtggt tggttattac     3480

ccgaaattaa gccagctcgt ttcaggcctg atgcatcacg atattctgac cggaagcgca     3540



aagtcttttg ctgatttaaa cgtgcaggtt gagcaactca gcaagcgttg ttcagaggct     3600

tttggctcat atggccgtta aagcctccgg gcgttttgtc cctccgtcag catttgccgc     3660

aggcaccggt aagatgttta ccggtgctta tgcatggaac gcgccacgcg aggccgtcgg     3720

gcgcgaaaga ccccttacac gtgacgagat gcgtcagatg caaggtgttt tatccacgat     3780

taaccgcctg ccttactttt tgcgctcgct gtttacttca cgctatgact acatccggcg     3840

caataaaagc ccggtgcacg ggttttattt cctcacatcc acttttcagc gtcgtttatg     3900

gccgcgcatt gagcgtgtga atcagcgcca tgaaatgaac accgacgcgt cgttgctgtt     3960

tctggcagag cgtgaccact atgcgcgcct gccgggaatg aatgacaagg agctgaaaaa     4020

gtttgccgcc cgtatctcat cgcagctttt catgatgtat gaggaactca gcgatgcctg     4080

ggtggatgca catggcgaaa aagaatcgct gtttacggat gaggcgcagg ctcacctcta     4140

tggtcatgtt gctggcgctg cacgtgcttt caatatttcc ccgctttact ggaaaaaata     4200

ccgtaaagga cagatgacca cgaggcaggc atattctgcc attgcccgtc tgtttaacga     4260

tgagtggtgg actcatcagc tcaaaggcca gcgtatgcgc tggcatgaga cgttactgat     4320

tgctgtcggg gaggtgaata aagaccgttc tccttatgcc agtaaacatg ccattcgtga     4380

tgtgcgtgca cgccgccaag caaatctgga atttcttaaa tcgtgtgacc ttgaaaacag     4440

ggaaaccggc gagcgcatcg accttatcag taaggtgatg ggcagtattt ctaatcctga     4500

aattcgccgg atggagctga tgaacaccat tgccggtatt gagcgttacg ccgccgcaga     4560

gggtgatgtg gggatgttta tcacgcttac cgcgccttca aagtatcacc cgacacgtca     4620

ggtcggaaaa ggcgaaagta aaaccgtcca gctaaatcac ggctggaacg atgaggcatt     4680

taatccaaag gatgcgcagc gttatctctg ccatatctgg agcctgatgc gcacggcatt     4740

caaagataat gatttacagg tctacggttt gcgtgtcgtc gagccacacc acgacggaac     4800

gccgcactgg catatgatgc ttttttgtaa tccacgccag cgtaaccaga ttatcgaaat     4860

catgcgtcgc tatgcgctca aagaggatgg cgacgaaaga ggagccgcgc gaaaccgttt     4920

tcaggcaaaa caccttaacc agggcggtgc tgcggggtat atcgcgaaat acatctcaaa     4980

aaacatcgat ggctatgcac tggatggtca gctcgataac gataccggca gaccgctgaa     5040



agacactgct gcggctgtta ccgcatgggc gtcaacgtgg cgcatcccac aatttaaaac     5100

ggttggtctg ccgacaatgg gggcttaccg tgaactacgc aaattgcctc gcggcgtcag     5160

cattgctgat gagtttgacg agcgcgtcga ggctgcacgc gccgccgcag acagtggtga     5220

ttttgcgttg tatatcagcg cgcagggtgg ggcaaatgtc ccgcgcgatt gtcagactgt     5280

cagggtcgcc cgtagtccgt cggatgaggt taacgagtac gaggaagaag tcgagagagt     5340

ggtcggcatt tacgcgccgc atctcggcgc gcgtcatatt catatcacca gaacgacgga     5400

ctggcgcatt gtgccgaaag ttccggtcgt tgagcctctg actttaaaaa gcggcatcgc     5460

cgcgcctcgg agtcctgtca ataactgtgg aaagctcacc ggtggtgata cttcgttacc     5520

ggctcccaca ccttctgagc acgccgcagc agtgcttaat ctggttgatg acggtgttat     5580

tgaatggaat gaaccggagg tcgtgagggc gctcaggggc gcattaaaat acgacatgag     5640

aacgccaaac cgtcagcaaa gaaacggaag cccgttaaaa ccgcatgaaa ttgcaccatc     5700

tgccagactg accaggtctg aacgattgca gatcacccgt atccgcgttg accttgctca     5760

gaacggtatc aggcctcagc gatgggaact tgaggcgctg gcgcgtggag caaccgtaaa     5820

ttatgacggg aaaaaattca cgtatccggt cgctgatgag tggccgggat tctcaacagt     5880

aatggagtgg acatgatggc aaaaattcac gaggtaaagc tgcacgcaaa atatttcgac     5940

cttgtactgg aaggaaagaa acgcgcagag tttcggaaaa aagatcgtaa ttatgagcgc     6000

ggggacacgt tgattttgca tgaatgggtg cagggtgtgt ttacggggcg aaaggttgaa     6060

gcccggataa cagatgttac tgacctgtca gactggctgg aagattatgt cttgctgcac     6120

agaatactag gtgagatact gccgctgact gtcaagctgg cagtatcctc cacatttttt     6180

ataaatctaa ggcgaagaac ggtggcaata tatttgcttt aaattgtaaa taagcaaatt     6240

attctaagcc acaaatgata tcaattgagt atcgattttc gttcgaatat aaccataacg     6300

ccaagcgtca aatgtaagtc atctatatgt gattcgtatt catattggtc agcatcagga     6360

gatagtaaat gctctgctgc tgtaaaaaca tcaattgtaa cagatatatc gtctggaatt     6420

tcttcattta attcggatat gtatttttta tatttgtttt ttaatttcct tatcatgtct     6480

tccttatggt ggattgtagt gcagtaattt tttttagttg aatcattgta tgaatggaat     6540



gaacagttta atgctaggcc aagacttgaa tttcctgtag ggcctgtgtg tttaaagtat     6600

tcaagatttc ttcttatgtc agaaaataaa agacttttac agggggcatt tcctttaact     6660

tctattgcac atattggaat gtcgaaaaat ggtctgctgt ccaatatggc aatatcaatt     6720

ctgcctgatc ttgttgtgtt tgtgtttttt ctgacagttt tttttgagaa tattttttgg     6780

gggtcagacc gtttcgataa aggaactgtt gcattaatga atttatttgt atggtactca     6840

aatataactt tgtaatcacc atggcgaaaa gattttattt ctaacaacga tagacctata     6900

gatacggtag ctacatattc agtgtttatt tttgcaccag acctgaaatc cattaaataa     6960

gttgcgtcgg ctgacttttt cattccatct tttacagctt tcacaatatc catgttattc     7020

atatcaacac cttttatatt ccagaattat aaatcttaat gattgatttg tttgtgtgtt     7080

taggttacta gattgacgta cttatagcac attctgattt tgaaatcacc atccttgggt     7140

aaagcacagc ctatcactat tggtttagta ctgtgctgta atagtatcag attaagttaa     7200

atccatttta tgaaatcttc catttcatca tattttttta ttactgctct aacatctttg     7260

ctttcatcac ataaacaatc taaaagacta tcccattcag tttgtttttt accaaatcca     7320

taaacagcct ctatatcacc ggatttccat atatagattc cgttatcttt caatttttga     7380

tgtatttcat gtatatgctt ttgtgttttt tcatggttac atattttgat gaagtctttg     7440

cttgaaatgc ttttgaatga ctcaaaagta gtaacttttg tatttaaact aagctctcct     7500

gagttgattg attcaatcaa agcagtcaat agattatcac attcagtact aagtaagtct     7560

ttatgctctg ttaatagaat atttgataag aaatcacaat cagctagaat ccttgttttt     7620

atgccgatgg cattgatgat ttgtgacatc ttaaataaac tacccttacc gtcaacggca     7680

acaatgcaga ttttactcgg gttgagttca tgtccgttaa tttttttata aagtgcatat     7740

agaacgtttg tctctgtttt cccttcaaca agcaaaactt cttcagaaaa taaaaggtat     7800

gatgaattag aaagcgtgaa tgctgagtgc aattgcggtg atgaagattt atataattct     7860

tcgatttttt cagatatagt cttccttgct atggttccat tagaatcctt acaaacctga     7920

atcgcatttg ctgcatgctt tgcagaaagc atactggctg agtgagttga tattataacc     7980

tgataccctg attcacttaa tgtgacaagt gattctctga cagaattaat ggctgaaggg     8040



tgtaaatata actcaggttc atcaatgaaa atcaaagtgt ttgatttttt tgattcgctg     8100

ttttcttttt ttatttcggc caggtattga attaatgcca tttgaatgga acgttgtgtt     8160

ccgtgaccaa atcggctgat atctctcatt accggttcat cttcccgaga ctcaaaaact     8220

ttcagagtgc cggatttaaa tatctcatct aatgtcggtg tgggaaagtg taactttaca     8280

cttacgtcag gaaaaaattg gtttactttt ttatttacac ctgagtctat tttattaagg     8340

ctttctaatc tgttctcacc gttgtgagaa agatatttac ctatttctga tatgtttttt     8400

gaaaattttt cttcgtgttc ttgttttatt tcagaaacaa ttgcggaaag tatctttcct     8460

attgtggtcg tgtttttgca ttttgttgag tcttcgacag cgtcagacat tgcagggata     8520

tgaattggtt ccggaaatat attggagatt gcaccatcta tgccgccagg gtttttcttc     8580

cacgtggtac cgtcatatac atccagactt tttttggctt ttcctgtttc cttattaaat     8640

tcctgtcttc ttgcaaaggt aagagtcccg tcaattataa acggagctat tttttgttga     8700

ttctcttctg ttaacaaaga cagagtatca tctgttatac cttgaataac gccttcaacg     8760

gatacggggt gtgtaggatc gtacacatct gattctgaaa tcaaagagcc atctaacagc     8820

cacttaattg ctaagataat atttgatttt cctgcgttat tataaccaac taaagcagtg     8880

aaggggcgca aaatagccga tgttgactta caagaacgaa agttgctaat tgaaactgaa     8940

gcaagacgta cagtcattat ttttccttaa atgtgctatt tgtatgcaat gagttcatac     9000

gaaacgcttt tttacatttt atagtcgttg cattcaaggg tgcatgagat tgcattaagg     9060

gaaactgtga tatggcttgg cttttgactg gaaatactga tggctcatta gttttattaa     9120

ggtgcattaa aaccgccccg tgaagcgggc gggcgaggcg gggaaagcac ggcgaggcgg     9180

ggaaagcact gcgcgctgac ggtggtgctg attgtatttt ttcagcgtct cagcgcgtcg     9240

tgacggcact tagtctgccc gttgaggcgt tgtgtgtctg cggggtgttt tgtgcggtgg     9300

t                                                                     9301

<210> 22
<211> 739
<212> DNA
<213> Artificial Sequence



<220> 
<223> Wild-type cloDF13 ori

<400> 22
gcgctgcgga cacatacaaa gttacccaca gattccgtgg ataagcaggg gactaacatg      60

tgaggcaaaa cagcagggcc gcgccggtgg cgtttttcca taggctccgc cctcctgcca     120

gagttcacat aaacagacgc ttttccggtg catctgtggg agccgtgagg ctcaaccatg     180

aatctgacag tacgggcgaa acccgacagg acttaaagat ccccaccgtt tccggcgggt     240

cgctccctct tgcgctctcc tgttccgacc ctgccgttta ccggatacct gttccgcctt     300

tctcccttac gggaagtgtg gcgctttctc atagctcaca cactggtatc tcggctcggt     360

gtaggtcgtt cgctccaagc tgggctgtaa gcaagaactc cccgttcagc ccgactgctg     420

cgccttatcc ggtaactgtt cacttgagtc caacccggaa aagcacggta aaacgccact     480

ggcagcagcc attggtaact gggagttcgc agaggatttg tttagctaaa cacgcggttg     540

ctcttgaagt gtgcgccaaa gtccggctac actggaagga cagatttggt tgctgtgctc     600

tgcgaaagcc agttaccacg gttaagcagt tccccaactg acttaacctt cgatcaaacc     660

acctccccag gtggtttttt cgtttacagg gcaaaagatt acgcgcagaa aaaaaggatc     720

tcaagaagat cctttgatc                                                  739

<210> 23
<211> 739
<212> DNA
<213> Artificial Sequence

<220> 
<223> Mutated plasmid cloDF13; G to T point mutation at position 608

<400> 23
gcgctgcgga cacatacaaa gttacccaca gattccgtgg ataagcaggg gactaacatg      60

tgaggcaaaa cagcagggcc gcgccggtgg cgtttttcca taggctccgc cctcctgcca     120

gagttcacat aaacagacgc ttttccggtg catctgtggg agccgtgagg ctcaaccatg     180

aatctgacag tacgggcgaa acccgacagg acttaaagat ccccaccgtt tccggcgggt     240



cgctccctct tgcgctctcc tgttccgacc ctgccgttta ccggatacct gttccgcctt     300

tctcccttac gggaagtgtg gcgctttctc atagctcaca cactggtatc tcggctcggt     360

gtaggtcgtt cgctccaagc tgggctgtaa gcaagaactc cccgttcagc ccgactgctg     420

cgccttatcc ggtaactgtt cacttgagtc caacccggaa aagcacggta aaacgccact     480

ggcagcagcc attggtaact gggagttcgc agaggatttg tttagctaaa cacgcggttg     540

ctcttgaagt gtgcgccaaa gtccggctac actggaagga cagatttggt tgctgtgctc     600

tgcgaaatcc agttaccacg gttaagcagt tccccaactg acttaacctt cgatcaaacc     660

acctccccag gtggtttttt cgtttacagg gcaaaagatt acgcgcagaa aaaaaggatc     720

tcaagaagat cctttgatc                                                  739


