SEQUENCE LISTING

<110> Charité - Universitatsmedizin Berlin

<120> Module-based vector useful in the assessment of antigen-specific
T cell functions

<130> I31985PCT

<160> 14

<170> PatentIn version 3.3

<210> 1

<211> 8

<212> PRT

<213> Artificial

<220>

<223> self-cleavage peptide sequence

<220>

<221> VARIANT

<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> VARIANT

<222> (4)..(4)

<223> Xaa can be any naturally occurring amino acid

<400> 1

Asp Xaa Glu Xaa Asn Pro Gly Pro

1 5

<210> 2

<211> 9

<212> PRT

<213> Artificial

<220>

<223> CMV PP65 495-503

<400> 2

Asn Leu Val Pro Met Val Ala Thr Val

1 5

<210> 3

<211> 9

<212> PRT

<213> Artificial

<220>

<223> HIV Pol 510-518
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<400> 3

Ile Leu Lys Glu Pro Val His Gly Val

1 5
<210> 4

<211> 22

<212> PRT

<213> Artificial

<220>
<223> self-cleavage peptide sequence foot and mouth disease virus

<400> 4

Pro Val Lys Gln Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp
1 5 10 15

Val Glu Ser Asn Pro Gly

20
<210> 5
<211> 19
<212> PRT

<213> Artificial

<220>
<223> self-cleavage peptide sequence equine rhinitis A virus

<400> 5
Gln Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp Val Glu Ser
1 5 10 15

Asn Pro Gly

<210> 6
<211> 18
<212> PRT

<213> Artificial

<220>

<223> self-cleavage peptide sequence porcine teschovirus-1
<400> 6

Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val Glu Glu Asn
1 5 10 15

Pro Gly
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self-cleavage peptide sequence Thosea asigna virus

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro

<210> 7

<211> 17

<212> PRT

<213> Artificial

<220>

<223>

<400> 7

1 5

Gly

<210> 8

<211> 76

<212> PRT

<213> Artificial

<220>

<223> Ubi

<400> 8

Met Gln Ile Phe Val

1 5

Val Glu Pro Ser Asp

20
Lys Glu Gly Ile Pro
35

Gln Leu Glu Asp Gly
50

Ser Thr Leu His Leu

65

<210> 9

<211> 76

<212> PRT

<213> Artificial

<220>

<223> Ubi.G>A76

Lys Thr Leu

Thr Ile Glu

Pro Asp Gln
40

Arg Thr Leu
55

Val Leu Arg
70

10

Thr Gly

Asn Val

25

Gln Arg

Ser Asp

Leu Arg
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Lys

Lys

Leu

Tyxr

Gly
75

Thr

Ala

Ile

Asn

60

Gly

Ile

Lys

Phe

45

Ile

Thr

Ile

30

Ala

Gln

15

Leu

15

Gln

Gly

Lys

Glu

Asp

Lys

Glu



<400> 9

Met Gln Ile Phe Val Lys Thr Leu
1 5
Val Glu Pro Ser Asp Thr Ile Glu
20
Lys Glu Gly Ile Pro Pro Asp Gln
35 40
Gln Leu Glu Asp Gly Arg Thr Leu
50 55
Ser Thr Leu His Leu Val Leu Arg
65 70
<210> 10
<211> 18
<212> DNA
<213> Artificial
<220>
<223> MCS
<400> 10
gaattcttcg aacgatcg
<210> 11
<211> 3114
<212> DNA
<213> Artificial
<220>
<223> pC-Ubi-MCS1-2A-MCS2
<400> 11
tcaatattgg ccattagcca tattattcat
ttggccattg catacgttgt atctatatca
aatatgaccg ccatgttggc attgattatt
gtcattagtt catagcccat atatggagtt
gcctggctga ccgcccaacg acccccgccce
agtaacgcca atagggactt tccattgacg
ccacttggca gtacatcaag tgtatcatat

Thr Gly

10

Lys

Asn Val

25

Lys

Gln Arg Leu

Ser Asp Tyr

Leu Arg Gly

75

tggttatata
taatatgtac
gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg

gccaagtccg
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Thr Ile

Ala Lys

30

Ile Phe

45

Asn Ile

60

Ala

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac

ccccctattg

Thr

Ile

Ala

Gln

Leu Glu

15

Gln Asp

Gly Lys

Lys Glu

atattggcta
gctcatgtcce
caattacggg
taaatggccc
atgttcccat
ggtaaactgc

acgtcaatga

18

60

120

180

240

300

360

420



cggtaaatgg
gcagtacatc
caatgggcgt
caatgggagt
cgcccecgttg
tcgtttagtg
tgctaacgca
aaggaggcca
cacctattgg
tgcgcaagat
gaggtggagc
attcctcctg
ctgtctgact
gccgaattct
gagaaccccg
tgaaaaaaat
agctgcaata
gaggtgtggg
gagaccaaag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcagce
agacacgact
gtaggcggtg
gtatttggta

tgatccggcea

cccgectgge
tacgtattag
ggatagcggt
ttgttttggc
acgcaaatgg
aaccgtcaga
gtcagtgctc
atagaaactg
tcttactgac
ccaccatgca
ccagtgacac
atcagcagag
acaacatcca
tcgaacgatc
ggcccgctag
gctttatttg
aacaagttaa
aggtttttta
ggcgagacgt
gtaaaaaggc
aaaatcgacg
ttcceceectgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgcetcet

aacaaaccac

attatgccca
tcatcgctat
ttgactcacg
accaaaatca
gcggtaggcg
tcactagtag
gactgatcac
ggcttgtcga
atccactttg
gatcttcgtg
catcgagaat
gttgatcttt
gaaagagtcc
ggagggccgc
cgagctcgat
tgaaatttgt
caacaacaat
aagcaagtaa
taaggcctca
cgcgttgctg
ctcaagtcag
aagctcccte
tctcccecttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca

gctggtagceg

gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg
ctttattgcg
aggtaagtat
gacagagaag
cctttectcectce
aagactctga
gtcaaggcaa
gccggaaaac
accttgcacc
ggcagcctgc
gagtttggac
gatgctattg
tgcattcatt
aacctctaca
cgtgacatgt
gcgtttttcce
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg

gtggtttttt
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ttacgggact
atgcggtttt
agtctccacc
ccaaaatgtc
gaggtctata
gtagtttatc
caaggttaca
attcttgcgt
cacaggggta
ctggtaagac
agatccaaga
agctggaaga
tggtactccg
tgacctgcgg
aaaccacaac
ctttatttgt
ttatgtttca
aatgtggtac
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt

tgtttgcaag

ttcctacttg
ggcagtacac
ccattgacgt
gtaataaccc
taagcagagg
acagttaaat
agacaggttt
ttctgatagg
cccaccggcg
catcaccctc
taaggaaggc
tggtcgtacc
tctcagaggt
cgacgtggag
tagaatgcag
aaccattata
ggttcagggg
ttaagagggg
ccagcaaaag
cccccectgac
actataaaga
cctgccgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaaggaca
tggtagctct

cagcagatta

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100

2160



cgcgcagaaa
agtggaacga
gaaggcgata
agcggtcagc
cctgatagcg
tttccaccat
cgggcatgcect
cgtccagatc
gatgtttcgc
ttgcatcagc
gccccggceac
cagctgcgca
gttcattcag
acagccggaa
atagcctctc

tattattgaa

<210> 12

aaaaggatct caagaagatc
aaactcacgt taagggattt
gaaggcgatg cgctgcgaat
ccattcgccg ccaagctctt
gtccgccaca cccagccggce
gatattcggc aagcaggcat
cgccttgagc ctggcgaaca
atcctgatcg acaagaccgg
ttggtggtcg aatgggcagg
catgatggat actttctcgg
ttcgcccaat agcagccagt
aggaacgccc gtcgtggcca
ggcaccggac aggtcggtct
cacggcggca tcagagcagc
cacccaagcg gccggagaac

gcatttatca gggttcgtct

<211>
<212>
<213>

3114
DNA
Artificial

<220>
<223>

<400> 12
catgcatggg

ttgaacaaga
atgactgggc
aggggcgcecc
acgaggcagc
acgttgtcac
tcctgtcatce

ggctgcatac

aggagaccgg gacgagacga
tggattgcac gcaggttctc
acaacagaca atcggctgct
ggttcttttt gtcaagaccg
gcggctatcg tggctggcca
tgaagcggga agggactggce
tcaccttgct cctgccgaga

gcttgatccg gctacctgcce

ctttgatctt
tggtcatgcc
cgggagcggce
cagcaatatc
cacagtcgat
cgccatgggt
gttcggctgg
cttccatccg
tagccggatc
caggagcaag
cccttecegce
gccacgatag
tgacaaaaag
cgattgtctg
ctgcgtgcaa

cgtccecggtce

accctgataa
cggccgcttg
ctgatgccgce
acctgtccgg
cgacgggcgt
tgctattggg
aagtatccat

cattcgacca
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ttctacgggg
gtctcagaag
gataccgtaa
acgggtagcc
gaatccagaa
cacgacgaga
cgcgagcccce
agtacgtgct
aagcgtatgce
gtgagatgac
ttcagtgaca
ccgcgcectgcec
aaccgggcgce
ttgtgcccag
tccatcttgt

tccteccatg

pC-Ubi-MCS1-2A-MCS2 complementary strand

atgcttcaat
ggtggagagg
cgtgttccgg
tgccctgaat
tccttgcgcea
cgaagtgccg
catggctgat

ccaagcgaaa

tctgacgctc
aactcgtcaa
agcacgagga
aacgctatgt
aagcggccat
tcctecgecgt
tgatgctctt
cgctcgatgce
agccgccgca
aggagatcct
acgtcgagca
tcgtcttgca
ccctgegcetg
tcatagccga
tcaatcataa

catg

aatattatga
ctattcggct
ctgtcagcgce
gaactgcaag
gctgtgctcg
gggcaggatc
gcaatgcggc

catcgcatcg

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3114

60

120

180

240

300

360

420

480



agcgagcacg
atcaggggct
aggatctcgt
gcttttctgg
cgttggctac
tgctttacgg
agttcttctg
cagaccccgt
gctgcttgca
accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga
tagtcctgtc
ggggcggagce
ctggcctttt
ttaagtacca
aacctgaaac
ggttacaaat
tctagttgtg
gtcgccgcag
gagacggagt
accatcttcc
cttatcttgg
gatggtctta

tgggtacccc

tactcggatg
cgcgccagcece
cgtgacccat
attcatcgac
ccgtgatatt
tatcgccgcet
agacggcatg
agaaaagatc
aacaaaaaaa
tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg
agcgccacgce
acaggagagc
gggtttcgcc
ctatggaaaa
gctcacatgt
catttgtaga
ataaaatgaa
aaagcaatag
gtttgtccaa
gtcagcaggc
accaggtgca
agctgttttc
atctttgcct
ccagtcagag

tgtggagaga

gaagccggtc
gaactgttcg
ggcgatgcct
tgtggccggce
gctgaagagc
cccgattcge
accaaaatcc
aaaggatctt
ccaccgctac
taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac
ttcccgaagg
gcacgaggga
acctctgact
acgccagcaa
cacgtgaggc
ggttttactt
tgcaattgtt
catcacaaat
actcatcgag
tgccgcggcc
aggtggactc
cggcaaagat
tgacattctc
tcttcacgaa

aaggcaaagt

ttgtcgatca
ccaggctcaa
gcttgccgaa
tgggtgtggc
ttggcggcga
agcgcatcgce
cttaacgtga
cttgagatcc
cagcgtggtt
cagcagagcg
caagaactct
tgccagtggc
ggcgecagegg
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcggcecttt
cttaacgtct
gctttaaaaa
gttgttaact
ttcacaaata
ctcgctagcg
ctccgatcgt
tttctggatg
caacctctgc
gatggtgtca
gatctgcatg

ggatgtcagt
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ggatgatctg
ggcgagcatg
tatcatggtg
ggaccgctat
atgggctgac
cttctatcgce
gttttcgttc
tttttttctg
tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
ttacggttcc
cgccctttgg
acctcccaca
tgtttattgc
aagcattttt
ggcccggggt
tcgaagaatt
ttgtagtcag
tgatcaggag
ctgggctcca
gtggatcttg

aagaccaata

gacgaagagc
cccgacggcg
gaaaatggcc
caggacatag
cgcttcctcg
cttcttgacg
cactgagcgt
cgcgtaatct
atcaagagct
atactgtcct
ctacatacct
gtcttaccgg
cggggggttc
tacagcgtga
cggtaagcgg
ggtatcttta
gctcgtcagg
tggccttttg
tctcccectce
cctccccectg
agcttataat
ttcactgcat
tctecctccac
cggcacctct
acagggtacg
gaatgccttc
cctcgagggt
cgcacgccgg

ggtgcctatc

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



agaaacgcaa
gtcttgtaac
ctgtgataaa
cttatataga
ttacgacatt
atggggtgga
tgccaaaacc
ggaaagtccc
acgtcaatag
taccgtaaat
acatacgtca
tttaccgtaa
attgattact
gagccaatat

atattgattt

<210> 13

gaatcttctc tgtctcgaca
cttgatactt acctgtgatc
ctaccgcaat aaagctacta
cctcccaccg tacacgccta
ttggaaagtc ccgttgattt
gacttggaaa tccccgtgag
gcatcaccat ggtaatagcg
gtaaggtcat gtactgggca
ggggcggact tggcatatga
actccaccca ttgacgtcaa
ttattgacgt caatgggcgg
gttatgtaac gcggaactcc
attaataact agtcaataat
aaatgtacat attatgatat

atgctatata accaatgaat

<211>
<212>

<213>

3103
DNA
Artificial

<220>
<223>

<400> 13
tcaatattgg

ttggccattg
aatatgaccg
gtcattagtt
gcctggctga
agtaacgcca
ccacttggca
cggtaaatgg

gcagtacatc

pC-MCS2-2A-Ubi-MCS1

ccattagcca tattattcat
catacgttgt atctatatca
ccatgttggc attgattatt
catagcccat atatggagtt
ccgcccaacg acccccgccce
atagggactt tccattgacg
gtacatcaag tgtatcatat
cccgcctgge attatgccca

tacgtattag tcatcgctat

agcccagttt
agtcgagcac
gtgatctgac
ccgcccattt
tggtgccaaa
tcaaaccgct
atgactaata
taatgccagg
tacacttgat
tggaaagtcc
gggtcgttgg
atatatgggc
caatgccaac
agatacaacg

aatatggcta

tggttatata
taatatgtac
gactagttat
ccgcgttaca
attgacgtca
tcaatgggtg
gccaagtccg
gtacatgacc

taccatggtg
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ctattggcct
tgactgcgtt
ggttcactaa
gcgtcaacgg
acaaactccc
atccacgccc
cgtagatgta
cgggccattt
gtactgccaa
ctattggcgt
gcggtcagcc
tatgaactaa
atggcggtca
tatgcaatgg

atggccaata

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
cccectattg
ttacgggact

atgcggtttt

ccttaaacct
agcaatttaa
acgacctctg
ggcggggtta
attgacgtca
attggtgtac
ctgccaagta
accgtcattg
gtgggcagtt
tactatggga
aggcgggecea
tgaccccgta
tattggacat
ccaatagcca

ttga

atattggcta
gctcatgtcc
caattacggg
taaatggccc
atgttcccat
ggtaaactgc
acgtcaatga
ttcctacttg

ggcagtacac

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3114

60

120

180

240

300

360

420

480

540



caatgggcgt
caatgggagt
cgccecegttg
tcgtttagtg
tgctaacgca
aaggaggcca
cacctattgg
tgctagcgag
cgggcccatg
gcccagtgac
tgatcagcag
ctacaacatc
cttcgaacga
ctttatttgt
acaagttaac
ggttttttaa
gcgagacgtt
taaaaaggcc
aaatcgacgc
tcccectgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctcetg
acaaaccacg
aaaggatctc

aactcacgtt

ggatagcggt
ttgttttggce
acgcaaatgg
aaccgtcaga
gtcagtgctc
atagaaactg
tcttactgac
ctcgagggcc
cagatcttcg
accatcgaga
aggttgatct
cagaaagagt
tcgtgagatg
gaaatttgtg
aacaacaatt
agcaagtaaa
aaggcctcac
gcgttgctgg
tcaagtcaga
agctccctcg
ctccecttegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
ctggtagcgg
aagaagatcc

aagggatttt

ttgactcacg
accaaaatca
gcggtaggcg
tcactagtag
gactgatcac
ggcttgtcga
atccactttg
gcggcagcect
tgaagactct
atgtcaaggc
ttgccggaaa
ccaccttgca
agtttggaca
atgctattgce
gcattcattt
acctctacaa
gtgacatgtg
cgtttttcca
ggtggcgaaa
tgcgctctcec
gaagcgtggce
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
tggttttttt
tttgatcttt

ggtcatgccg

gggatttcca
acgggacttt
tgtacggtgg
ctttattgcg
aggtaagtat
gacagagaag
cctttctcte
gctgacctgc
gactggtaag
aaagatccaa
acagctggaa
cctggtactc
aaccacaact
tttatttgta
tatgtttcag
atgtggtact
agcaaaaggc
taggctccgce
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
gtttgcaagc
tctacggggt

tctcagaaga
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agtctccacc
ccaaaatgtc
gaggtctata
gtagtttatc
caaggttaca
attcttgcgt
cacaggggta
ggcgacgtgg
accatcaccc
gataaggaag
gatggtcgta
cgtctcagag
agaatgcagt
accattataa
gttcaggggg
taagaggggg
cagcaaaagg
cccecctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaaggacag
ggtagctctt
agcagattac
ctgacgctca

actcgtcaag

ccattgacgt

gtaataaccc

taagcagagg

acagttaaat
agacaggttt
ttctgatagg
cccaccggcg
aggagaaccc
tcgaggtgga
gcattcctcc
ccctgtctga
gtgccgaatt
gaaaaaaatg
gctgcaataa
aggtgtggga
agaccaaagg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcec
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
gcgcagaaaa
gtggaacgaa

aaggcgatag

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



aaggcgatgce
cattcgccgc
tccgccacac
atattcggca
gccttgagcc
tcctgatcga
tggtggtcga
atgatggata
tcgcccaata
ggaacgcccg
gcaccggaca
acggcggcat
acccaagcgg

catttatcag

<210> 14

gctgcgaatc gggagcggcg
caagctcttc agcaatatca
ccagccggcc acagtcgatg
agcaggcatc gccatgggtc
tggcgaacag ttcggctggce
caagaccggc ttccatccga
atgggcaggt agccggatca
ctttctcggc aggagcaagg
gcagccagtc ccttcccgcet
tcgtggccag ccacgatagc
ggtcggtctt gacaaaaaga
cagagcagcc gattgtctgt
ccggagaacc tgcgtgcaat

ggttcgtctc gtcccggtcet

<211>
<212>
<213>

3103
DNA
Artificial

<220>
<223>

<400> 14
catgcatggg

ttgaacaaga
atgactgggc
aggggcgcecc
acgaggcagc
acgttgtcac
tcctgtcatc
ggctgcatac
agcgagcacg

atcaggggct

aggagaccgg gacgagacga
tggattgcac gcaggttctc
acaacagaca atcggctgct
ggttcttttt gtcaagaccg
gcggctatcg tggctggcca
tgaagcggga agggactggce
tcaccttgct cctgccgaga
gcttgatccg gctacctgcc
tactcggatg gaagccggtce

cgcgccagcecc gaactgttcg

ataccgtaaa
cgggtagcca
aatccagaaa
acgacgagat
gcgagcccct
gtacgtgctc
agcgtatgca
tgagatgaca
tcagtgacaa
cgcgctgect
accgggcgcc
tgtgcccagt
ccatcttgtt

cctcccatgce

accctgataa
cggccgcttg
ctgatgccgc
acctgtccgg
cgacgggcgt
tgctattggg
aagtatccat
cattcgacca
ttgtcgatca

ccaggctcaa
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gcacgaggaa
acgctatgtc
agcggccatt
cctcgecgtce
gatgctcttc
gctcgatgecg
gccgceccgceat
ggagatcctg
cgtcgagcac
cgtcttgcag
cctgcgctga
catagccgaa
caatcataat

atg

pC-MCS2-2A-Ubi-MCS1 complementary strand

atgcttcaat
ggtggagagg
cgtgttccgg
tgccctgaat
tccttgcgcea
cgaagtgccg
catggctgat
ccaagcgaaa
ggatgatctg

ggcgagcatg

gcggtcagcec
ctgatagcgg
ttccaccatg
gggcatgctc
gtccagatca
atgtttcgcect
tgcatcagcc
ccceggeact
agctgcgcaa
ttcattcagg
cagccggaac
tagcctctcce

attattgaag

aatattatga
ctattcggcect
ctgtcagcgc
gaactgcaag
gctgtgctcg
gggcaggatc
gcaatgcggc
catcgcatcg
gacgaagagc

cccgacggcg

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3103

60

120

180

240

300

360

420

480

540

600



aggatctcgt
gcttttctgg
cgttggctac
tgctttacgg
agttcttctg
cagaccccgt
gctgcttgca
accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga
tagtcctgtc
ggggcggagce
ctggcctttt
ttaagtacca
aacctgaaac
ggttacaaat
tctagttgtg
acggagtacc
atcttccagc
atcttggatc
ggtcttacca
gccgcaggtc
gtggagagaa
aatcttctct

ttgatactta

cgtgacccat
attcatcgac
ccgtgatatt
tatcgccgcet
agacggcatg
agaaaagatc
aacaaaaaaa
tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg
agcgccacgc
acaggagagc
gggtttcgcc
ctatggaaaa
gctcacatgt
catttgtaga
ataaaatgaa
aaagcaatag
gtttgtccaa
aggtgcaagg
tgttttccgg
tttgccttga
gtcagagtct
agcaggctgc
aggcaaagtg
gtctcgacaa

cctgtgatca

ggcgatgcct
tgtggccggc
gctgaagagc
cccgattcgce
accaaaatcc
aaaggatctt
ccaccgctac
taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac
ttcccgaagg
gcacgaggga
acctctgact
acgccagcaa
cacgtgaggc
ggttttactt
tgcaattgtt
catcacaaat
actcatctca
tggactcttt
caaagatcaa
cattctcgat
tcacgaagat
cgcggcecctce
gatgtcagta
gcccagtttc

gtcgagcact

gcttgccgaa
tgggtgtggc
ttggcggcga
agcgcatcgce
cttaacgtga
cttgagatcc
cagcgtggtt
cagcagagcg
caagaactct
tgccagtggc
ggcgcagcgg
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcggcecttt
cttaacgtct
gctttaaaaa
gttgttaact
ttcacaaata
cgatcgttcg
ctggatgttg
cctctgctga
ggtgtcactg
ctgcatgggc
gagctcgcta
agaccaatag
tattggcctc

gactgcgtta
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tatcatggtg
ggaccgctat
atgggctgac
cttctatcgce
gttttcgttc
tttttttetg
tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
ttacggttcc
cgccctttgg
acctcccaca
tgtttattgc
aagcattttt
aagaattcgg
tagtcagaca
tcaggaggaa
ggctccacct
ccggggttct
gcacgccggt
gtgcctatca
cttaaacctg

gcaatttaac

gaaaatggcc
caggacatag
cgcttecctcg
cttcttgacg
cactgagcgt
cgcgtaatct
atcaagagct
atactgtcct
ctacatacct
gtcttaccgg
cggggggttc
tacagcgtga
cggtaagcgg
ggtatcttta
gctcgtcagg
tggccttttyg
tctccecectce
cctcccecectg
agcttataat
ttcactgcat
cacctctgag
gggtacgacc
tgccttectt
cgagggtgat
cctccacgtc
gggtacccct
gaaacgcaag
tcttgtaacc

tgtgataaac

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



taccgcaata
ctcccaccgt
tggaaagtcc
acttggaaat
catcaccatg
taaggtcatg
gggcggactt
ctccacccat
tattgacgtc
ttatgtaacg
ttaataacta
aatgtacata

tgctatataa

aagctactag
acacgcctac
cgttgatttt
ccccgtgagt
gtaatagcga
tactgggcat
ggcatatgat
tgacgtcaat
aatgggcggyg
cggaactcca
gtcaataatc
ttatgatata

ccaatgaata

tgatctgacg
cgcccatttg
ggtgccaaaa
caaaccgcta
tgactaatac
aatgccaggc
acacttgatg
ggaaagtccc
ggtcgttggg
tatatgggct
aatgccaaca
gatacaacgt

atatggctaa

gttcactaaa
cgtcaacggg
caaactccca
tccacgccca
gtagatgtac
gggccattta
tactgccaag
tattggcgtt
cggtcagcca
atgaactaat
tggcggtcat
atgcaatggc

tggccaatat

Seite 12

cgacctctgc
gcggggttat
ttgacgtcaa
ttggtgtact
tgccaagtag
ccgtcattga
tgggcagttt
actatgggaa
ggcgggccat
gaccccgtaa
attggacatg
caatagccaa

tga

ttatatagac
tacgacattt
tggggtggag
gccaaaaccg
gaaagtcccg
cgtcaatagg
accgtaaata
catacgtcat
ttaccgtaag
ttgattacta
agccaatata

tattgattta
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2520

2580
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2700

2760
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2940
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