SEQUENCE LISTING

<118> INSTITUT NATIONAL DE LA SANTE ET DE LA RECHERCHE MEDICALE
(INSERM) et al

<120> Hybrid promoters and their uses in therapy, notably for treating
type II collagenopathies

<130> BEX 19P0@655

<160> 30

<170> PatentIn version 3.5
<210> 1

<211> 716

<212> DNA
<213> Homo sapiens

;igggtgita aaagataggt cggggtaacc cttcagatct ggctcagcta gcctgtctcc 60
aagatttagg actctgaatc tctgtgggct cctccctgtc cccactccca aacgcctgac 120
gcggtgeccc ctcgecctece getgetectt tctaccgett tccctectee ctecccatgtc 180
ttttccgtcc ttggtctagg gctctcggec tgecgecctctg caaacacccc ctcccctcca 240
actccggcag aactccgagg ggaggggccg gaggccaccc ttcccgectg tggtcagagg 300
ggggcagecge cgcageccccg ggtttggggeg gcaggggeca tctctgegee ccgeccgatc 360
aggccactcg gcgcactagg ggtggagggc gggaagegtg actcccagag aggggggtcc 420
ggcttgggea ggtgegggea ctggcaggge ccaggeggge tccgggggeg ggeggttcag 480
gttacagccc agcgggggge agggggegge ccgeggtttg ggegagttcg ccagectcega 540
aaggggccgg gcgcatataa cgggegecge ggcggggaga agacgcagag cgetgetggg 600
ctgccgggtc tcccgecttcc ccctecctget ccaagggect cctgecatgag ggecgeggtag 660
agacccggac ccgecgeecgtg ctcctgecgt ttcgetgecge tccgecccgat ttaaat 716
<210> 2

211> 77

<212> DNA

<213> Homo sapiens



<400> 2

gcgecggggta aactgggaaa gtgatgtcgt gtactggctc cgecctttttc ccgagggtgg

gggagaaccg

<210> 3

<400> 3
000

<210> 4
<211> 60
<212> DNA
<213>

<400> 4
ccgagggtes

<210> 5
<211>
<212>
<213>

DNA

<400> 5
gaattggctc

tggegggage
aaagtgatgt
gtgcagtagt
gtgccgtgtg
gaattacttc
ggtgggagag
cctggectgg
ctgctttcga

tctggcaaga

gggccgrgss

tgcgagegeg

1184

tatataa

Homo sapiens

gggagaaccg

Homo sapiens

cggtgcccgt
ggtcggcaat
cgtgtactgg
cgccgtgaac
tggttcccgce
cacctggctg
ttcgaggcct
gcgetggggc
taagtctcta
tagtcttgta
cggcgacgss

gccaccgaga

tatataagtg

cagtgggcag
tgaaccggtg
ctccgecttt
gttctttttc
gggcctggec
cagtacgtga
tgcgcttaag
cgeccgegtgce
gccatttaaa
aatgcgggcc
gcccgtgegt

atcggacggg

cagtagtcgc

agcgcacatc
cctagagaag
ttcccgaggg
gcaacgggtt
tctttacggg
ttcttgatcc
gagccccttc
gaatctggtg
atttttgatg
aagatctgca
cccagcgcac

ggtagtctca

cgtgaacgtt

gcccacagtc
gtggegeggsg
tgggggagaa
tgccgccaga
ttatggccct
cgagcttcgg
gcctegtget
gcaccttcgc
acctgctgcg
cactggtatt
atgttcggcg

agctggccgg

ctttttcgca

cccgagaagt
gtaaactggg
ccgtatataa
acacaggtaa
tgcgtgectt
gttggaagtg
tgagttgagg
gcctgtctcg
acgctttttt
tcggtttttg

aggcggsgscc

cctgectctgg

60

77

60

60

120

180

240

300

360

420

480

540

600

660

720



tgcctggect
caccagttgc
ggaggacgcesg
ttccgtectc
tcgattagtt
cgatggagtt
tgtaattctc
agacagtggt
<210> 6

<211> 295
<212>

<213>

<400> 6
accccctccc

gcctgtggtc
gcgeeccgec
Cagagaggss

g88cgeeces

<210> 7
<211> 40
<212> DNA
<213>

<400> 7
gggcactggc

<210> 8

<211> 10
<212>
<213>

<400> 8
gggctgeegg

DNA
Homo sapiens

DNA
Homo sapiens

cgcgecgecg
gtgagcggaa
gcgeteggga
agccgtcgct
ctcgagcttt
tccccacact
cttggaattt

tcaaagtttt

ctccaactcc
agaggggesc
cgatcaggcc
ggtccggett

ttcaggttac

Homo sapiens

agggcccagsg

tgtatcgccc
agatggccgc
gagecgesces
tcatgtgact
tggagtacgt
gagtgggtssg
gccctttttg

tttcttccat

ggcagaactc
agcgccgceag
actcggcgca
gggcaggtgc

agcccagegg

cgggctccgg

cgcecctgggc
ttcccggecc
gtgagtcacc
ccacggagta
cgtctttagg
agactgaagt
agtttggatc

ttcaggtgtc

Ccgaggggags
cccecgggttt
ctaggggtgsg
gggcactggc

g8ggcagees

888cgLLCEE

ggcaaggctg
tgctgcaggg
cacacaaagg
ccgggegeceg
ttgggggsag
taggccagct

ttggttcatt

gtga

ggccggagec
g8g8gg8cags
agggcgggaa
agggcccagg

gcggoceegeg

gcccggtegg

agctcaaaat
aaaagggcct
tccaggcacc
gggttttatg
tggcacttga

ctcaagcctc

cacccttccc
ggccatctct
gcgtgactcc
cgggctccgg

gtttg

780

840

900

960

1020

1080

1140

1184

60

120

180

240

295

40

10



<210> 9
211> 20
<212> DNA
<213>
<400> 9
gcgeggggta

<210> 10
<211> 20
<212>
<213>
<400> 10
gtactggctc

<210> 11

<211> 769
<212> DNA
<213>

<220>
<223>

<400> 11
accggtgcta

aagatttagg
gcggtgceccc
ttttccgtcc
actccggcag
ggggcragegce
aggccactcg
ggcttgggca
gttacagccc
gcgeggggta

gggagaaccg

DNA
Homo sapiens

Homo sapiens

aactgggaaa

cgeectttttc

aaagataggt
actctgaatc
ctcgeccectcec
ttggtctagg
aactccgagg
cgcagccccg
gcgcactagg
ggtgcgggca
agcgesggesc
aactgggaaa

tatataacgg

Artificial Sequence

Hybrid promoter 13a

cggggtaacc

tctgtgggct
gctgctcectt

gctctcggcec

ggaggesccg
ggtttggges
ggtggaggsgc
ctggcagggc
agggescesc
gtgatgtcgt

gegeegegec

cttcagatct
cctccctgtc
tctaccgctt
tgcgectctg
gaggccaccc
gcaggggeca
gggaagcgtg
ccaggegesc
ccgeggtttg
gtactggctc

ggggagaaga

ggctcagcta
cccactccca
tccctcectcc
caaacacccc
ttcccgectg
tctctgegcec
actcccagag
tccggggscg
ggcgagttcg
cgeectttttc

cgcagagcgc

gcctgtctcc
aacgcctgac
ctcccatgtc
ctcccctcca
tggtcagagg
ccgcccgatc
aggggggtcc
ggcggttcag
ccagcctcga
ccgagggtgg

tgctgtctcc

20

20

60

120

180

240

300

360

420

480

540

600

660



cgcttcccce tcctgectcca agggecctcct gcatgaggge gecggtagaga cccggacccg

cgcecgtgectc ctgececgtttc gectgegetcc gecccgattta aatggatcc

<210> 12

<211> 779
<212> DNA
<213>

<220>
<223>

<400> 12
accggtgcta

aagatttagg
gcggtgceccc
ttttccgtcc
actccggcag
ggggcragegce
aggccactcg
ggcttgggca
gttacagccc
gcgeggggta
gggagaaccg
ccgggtctcc
cccggacccg
<210> 13

<211> 713
<212> DNA

<213>

<220>
<223>

aaagataggt
actctgaatc
ctcgeccectcec
ttggtctagg
aactccgagg
cgcagccccg
gcgcactagg
ggtgcgggca
agcgesggesc
aactgggaaa
tatataacgg
cgcttccccc

cgececgtgcetc

Artificial Sequence

Hybrid promoter 13b

cggggtaacc

tctgtgggct
gctgctcectt

gctctcggcec

ggaggesccg
ggtttggges
ggtggaggsgc
ctggcagggc
agggescesc
gtgatgtcgt
gegeegegsc
tcctgctcca

ctgeccgtttc

Artificial Sequence

Hybrid promoter 14a

cttcagatct
cctccctgtc
tctaccgctt
tgcgectctg
gaggccaccc
gcaggggeca
gggaagcgtg
ccaggeggsc
ccgeggtttg
gtactggctc
ggggagaaga
agggcctcct

gctgcgcetcc

ggctcagcta
cccactccca
tccctcectcc
caaacacccc
ttcccgectg
tctctgegcec

actcccagag

tccggggscg
ggcgagttcg
cgecectttttc
cgcagagcgc
gcatgagggc

gcccgattta

gcctgtctcc
aacgcctgac
ctcccatgtc
ctcccctcca
tggtcagagg
ccgcccgatc
aggggggtcc
ggcggttcag
ccagcctcga
ccgagggtgg
tgctgggcetg
gcggtagaga

aatggatcc

720

769

60

120

180

240

300

360

420

480

540

600

660

720

779



<400> 13
accggtgcta

aagatttagg
gcggtgceccc
ttttccgtcc
actccggcag
ggggcragegce
aggccactcg

ggcttgggca

gttacagccc
aaggeeccss
ctcccgettc
cccgecgecgt
<210> 14
<211> 723
<212> DNA

<213>

<220>
<223>

<400> 14
accggtgcta

aagatttagg
gcggtgceccc
ttttccgtcc
actccggcag
ggggcragegce

aggccactcg

ggcttgggca

aaagataggt
actctgaatc
ctcgeccectcec
ttggtctagg
aactccgagg
cgcagccccg
gcgcactagg
ggtgcgggca
agcgesggesc
gcgctatata
cccctcctgc

gctcctgeceg

aaagataggt
actctgaatc
ctcgeccectcec
ttggtctagg
aactccgagg
cgcagccccg
gcgcactagg

ggtgcgggca

cggggtaacc

tctgtgggct
gctgctcectt

gctctcggcc

ggaggesccg
ggtttggges
ggtggaggsgc
ctggcagggc
agggescesc
acgggegeceg
tccaagggcc

tttcgctgceg

Artificial Sequence

Hybrid promoter 14b

cggggtaacc

tctgtgggct
gctgctectt

gctctcggcec

ggaggeeccy
ggtttgggses
ggtggaggsc

ctggcagggc

cttcagatct
cctccctgtc
tctaccgctt
tgcgectctg
gaggccaccc
gcaggggeca
gggaagcgtg
ccaggegesc
ccgeggtttg
cggegeggeasg
tcctgcatga

ctccgcccga

cttcagatct
cctccctgtc
tctaccgctt
tgcgectctg
gaggccaccc
gcaggggeca
gggaagcgtg

ccaggecgggc

ggctcagcta
cccactccca
tccctcectcc
caaacacccc
ttcccgectg
tctctgegcec

actcccagag

tccggggscsg
ggcgagttcg
aagacgcaga
gggcgeggta

tttaaatgga

ggctcagcta
cccactccca
tccctcectcc
caaacacccc
ttcccgectg
tctctgegcec

actcccagag

tccggggscg

gcctgtctcc
aacgcctgac
ctcccatgtc
ctcccctcca
tggtcagagg
ccgcccgatc
aggggggtcc

ggcggttcag

ccagcctcga
gcgectgetgt
gagacccgga

tcc

gcctgtctcc
aacgcctgac
ctcccatgtc
ctcccctcca
tggtcagagg
ccgcccgatc
aggggggtcc

ggcggttcag

60

120

180

240

300

360

420

480

540

600

660

713

60

120

180

240

300

360

420

480



gttacagccc

aaggggccgg
gctgeegggt
gagacccgga
tcc

<210> 15
211> 705
<212> DNA

<213>

<220>
<223>

<400> 15
accggtgcta

aagatttagg
gcggtgceccc
ttttccgtcc
actccggcag
ggggcragegce
aggccactcg
ggcttgggca
gttacagccc
tatataagtg
tccccctect
gtgctcctgc
<210> 16
<211> 715

<212> DNA
<213>

agcgeeessc

gcgctatata
ctcccgettc

cccgecgecgt

aaagataggt
actctgaatc
ctcgeccectcec
ttggtctagg
aactccgagg
cgcagccccg
gcgcactagg
ggtgcgggca
agcgesgesc
cagtagtcgc

gctccaaggg

cgtttcgctg

aggeeecgsc
acgggcegcecesg
cccctcectgc

gctcctgeceg

Artificial Sequence

Hybrid promoter 15a

cggggtaacc

tctgtgggct
gctgctcectt

gctctcggcec

ggaggesccg
ggtttgggses
ggtggaggsgc
ctggcagggc
agggescesc
cgtgaacgtt
cctcctgcat

cgctccgcecc

Artificial Sequence

ccgeggtttg
CgECLLELLag
tccaagggcc

tttcgctgceg

cttcagatct
cctccctgtc
tctaccgctt
tgcgectctg
gaggccaccc
gcaggggeca
gggaagcgtg
ccaggeggsc
ccgeggtttg
ctttttcgca
gagggcgcees

gatttaaatg

ggcgagttcg
aagacgcaga
tcctgcatga

ctccgcccga

ggctcagcta
cccactccca
tccctcctcc
caaacacccc
ttcccgectg
tctctgegcec

actcccagag

tccggggscsg
ccgagggtgg
gagcgctgct
tagagacccg

gatcc

ccagcctcga
gcgetgetgg
gggcgeggta

tttaaatgga

gcctgtctcc
aacgcctgac
ctcccatgtc
ctcccctcca
tggtcagagg
ccgcccgatc
aggggggtcc
ggcggttcag

gggagaaccg

gtctcccgcet

gacccgegcc

540

600

660

720

723

60

120

180

240

300

360

420

480

540

600

660

705



<220>
<223>

<400> 16
accggtgcta

aagatttagg
gcggtgceccc
ttttccgtcc
actccggcag
ggggcragegce
aggccactcg
ggcttgggca
gttacagccc
tatataagtg
gtctcccgcet
gacccgegec
<210> 17

<211> 435
<212> DNA

<213>

<220>
<223>

<400> 17
accggtaccc

cttcccgect
atctctgcgc

gactcccaga

ctcecggggsc

gaccggtgcc

aaagataggt
actctgaatc
ctcgeccectcec
ttggtctagg
aactccgagg
cgcagccccg
gcgcactagg
ggtgcgggca
agcgesggesc
cagtagtcgc
tccccctect

gtgctcctgc

cctcccctcc

gtggtcagag
cccgecccgat
gaggggsggtc

gggcggttca

tagagaaggt

Hybrid promoter 15b

cggggtaacc

tctgtgggct
gctgctcectt

gctctcggcec

ggaggesccg
ggtttggges
ggtggaggsgc
ctggcagggc
agggescesc
cgtgaacgtt

gctccaaggg

cgtttcgctg

Artificial Sequence

Hybrid promoter 22a

aactccggca

gggggrages

caggccactc

cggecttgggc

ggttacagcc

ggggcactgg

cttcagatct
cctccctgtc
tctaccgctt
tgcgectctg
gaggccaccc
gcaggggeca
gggaagcgtg
ccaggegesc
ccgeggtttg
ctttttcgca
cctcctgcat

cgctccgcecc

gaactccgag

ccgcagcccc

ggcgcactag
aggtgcggsc
CagCgeeLss

cagggcccag

ggctcagcta
cccactccca
tccctcectcc
caaacacccc
ttcccgectg
tctctgegcec

actcccagag

tccggggscsg
ccgagggtgg
gagcgctgct
gagggcgcees

gatttaaatg

gggagegecc
gegttteggee
gegtggages
actggcageg
cagggggceg

gcgggetcecg

gcctgtctcc
aacgcctgac
ctcccatgtc
ctcccctcca
tggtcagagg
ccgcccgatc
aggggggtcc
ggcggttcag
gggagaaccg
gggctgeegg
tagagacccg

gatcc

ggaggccacc
ggcaggggcc
cgggaagcegt
cccaggegeg

cccgeggttt

g88g8cgeecs

60

120

180

240

300

360

420

480

540

600

660

715

60

120

180

240

300

360



ggtgagtcac ccacacaaag gaaaagggcc tttccgtcct cagccgtcge ttcatgtgac

tccacggagt

<210>
<211>
<212>
<213>

18
1437
DNA

<220>
<223>

<400> 18
accggtgcct

ggccggagsc
gg88g8gecags
agggcggeaa
agggcccagg
geggeecegeg
acgttctttt
gcgggectgg
tgcagtacgt
cttgcgctta
gccgeecgegt
tagccattta
taaatgcggg
gggececgtgce
gaatcggacg
cgtgtatcgc
aaagatggcc

gagagcgegsc

accgg

agagaaggtg
cacccttccc
ggccatctct
gcgtgactcc
cgggcteegg
gtttgccgag
tcgcaacggg
cctctttacg
gattcttgat
aggagcccct
gcgaatctgg
aaatttttga
ccaagatctg
gtcccagcgc
ggggtagtct
cccgecctgg

gcttccceggce

gggtgagtca

Artificial Sequence

Hybrid promoter 1a

accccctccc
gcctgtggtc
gcgececgec
cagagageges
ggecgesces

ggtgggegag

tttgccgcca
ggttatggcc
cccgagcttc
tcgcctcgtg
tggcaccttc
tgacctgctg
cacactggta
acatgttcgg
caagctggcc
gcggeaaggc
cctgctgcag

CcCCacCacaaa

ctccaactcc
agaggggesc
cgatcaggcc
ggtccggett
ttcaggttac
aaccgtatat
gaacacaggt
cttgcgtgcc
gggttggaag
cttgagttga
gcgectgtcet
cgacgctttt
tttcggtttt
cgaggcgees
ggcctgctct
tggcccggtc

ggagctcaaa

ggaaaagggc

ggcagaactc

agcgccgceag
actcggcgca
gggcaggtgc
agcccagegg
aagtgcagta
aagtgccgtg
ttgaattact
tgggtgggag
ggcctggect
cgectgetttc
tttctggcaa
tggggeegeg
cctgcgagceg
ggtgcctggce
ggcaccagtt
atggaggacg

ctttccgtcc

cgaggggags
cccecgggttt
ctaggggtgsg
gggcactggc
gg88g8cagees
gtcgccgtga
tgtggttccc
tccacctggc
agttcgaggc
gggegetggg
gataagtctc
gatagtcttg
ggcggegacg
cggccaccga
ctcgecgecgc
gcgtgagegg
cggegctcegg

tcagccgtcg

420

435

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



cttcatgtga
tttggagtac
ctgagtgggt
ttgccctttt
tttttcttcc
ggagacccaa
<210> 19
<211>

<212>
<213>

DNA
<220>
<223>

<400> 19
accggtgcct

ggccggagsc
gg8eggecags
agggcggeaa
agggcccagg
geggeecegeg
acgttctttt
tgtggttccc
tccacctggc
agttcgaggc
gggegetggg
gataagtctc

gatagtcttg

ggcggegacyg

1447

ctccacggag
gtcgtcttta
ggagactgaa
tgagtttgga
atttcaggtg

gctggctagg

agagaaggtg
cacccttccc
ggccatctct
gcgtgactcc
cgggcteegg
gtttgccgag
tcgcaacggg
gcgggectgg
tgcagtacgt
cttgcgctta
gccgecgegt
tagccattta

taaatgcggg

gggcccgtgc

taccgggcgc

ggttgggeses

gttaggccag
tcttggttca
tcgtgaggaa

taagcttgat

Artificial Sequence

Hybrid promoter 1b

accccctccc
gcctgtggtc
gcgececgec
cagagagges
gggcgesces
ggtgggegag

ggctgeeggg

cctctttacg
gattcttgat
aggagcccct
gcgaatctgg
aaatttttga
ccaagatctg

gtcccagcgc

cgtccaggca
aggggtttta
cttggcactt
ttctcaagcc
ttagcttggt

atcgaattcc

ctccaactcc
agaggggesc
cgatcaggcc
ggtccggcett
ttcaggttac
aaccgtatat
tttgccgcca
ggttatggcc
cccgagcttc
tcgcctcgtg
tggcaccttc
tgacctgctg
cacactggta

acatgttcgg

cctcgattag
tgcgatggag
gatgtaattc
tcagacagtg
actaatacga

tgcagcccgg

ggcagaactc

agcgccgeag
actcggcgca
gggcaggtgc
agcccagegg
aagtgcagta
gaacacaggt
cttgcgtgcc
gggttggaag
cttgagttga
gcgectgtct
cgacgctttt

tttcggtttt

cgaggcegess

ttctcgagct
tttccccaca
tccttggaat
gttcaaagtt

ctcactatag

gggatcc

cgaggggags
cccecgggttt
ctaggggtgsg
gggcactggc
gg88gcagees
gtcgccgtga
aagtgccgtg
ttgaattact
tgggtgggag
ggcctggect
cgectgetttc
tttctggcaa
tggggcegeg

cctgcgagcg

1140

1200

1260

1320

1380

1437

60

120

180

240

300

360

420

480

540

600

660

720

780

840



cggccaccga
ctcgcgecgc
gcgtgagegg
cggegetegg
tcagccgtcg
ttctcgagct
tttccccaca
tccttggaat
gttcaaagtt

ctcactatag

gggatcc

<210>
<211>
<212>
<213>

20

DNA
<220>
<223>

<400> 20
accggtgcct

ccgagggtgg
acgggtttgc
ttacgggtta
ttgatcccga
ccccttegec
tctggtggca
tttgatgacc

atctgcacac

1182

gaatcggacg
cgtgtatcgc
aaagatggcc
gagageggsc
cttcatgtga
tttggagtac
ctgagtgggt
ttgccctttt
tttttcttcc

ggagacccaa

agagaaggtg
gggagaaccg
cgccagaaca
tggcccttgc
gcttcgggtt
tcgtgcttga
ccttcgegcec
tgctgcgacg

tggtatttcg

ggggtagtct

cccgeecctgg
gcttccceggce
gggtgagtca
ctccacggag
gtcgtcttta
ggagactgaa
tgagtttgga
atttcaggtg

gctggctagg

Artificial Sequence

Hybrid promoter 5a

gggcactggc

tatataagtg
caggtaagtg
gtgccttgaa
ggaagtgggt
gttgaggcct
tgtctcgctg
ctttttttct

gtttttgggg

caagctggcc
gcggeaaggc
cctgctgcag
cccacacaaa
taccgggcgc

ggttgggeses

gttaggccag
tcttggttca
tcgtgaggaa

taagcttgat

agggcccagg
cagtagtcgc
ccgtgtgtgg
ttacttccac
gggagagttc
ggcctgggceg
ctttcgataa
ggcaagatag

ccgegeecgs

ggcctgctct
tggcccggtc
ggagctcaaa
ggaaaagggc
cgtccaggca
aggggtttta
cttggcactt
ttctcaagcc
ttagcttggt

atcgaattcc

cgggcteegg
cgtgaacgtt
ttcccgeggg
ctggctgcag
gaggccttgc
ctggggcegc
gtctctagcc

tcttgtaaat

cgacggggcc

ggtgcctggce
ggcaccagtt
atggaggacg
ctttccgtcc
cctcgattag
tgcgatggag
gatgtaattc
tcagacagtg
actaatacga

tgcagcccgg

g88cgeeces

ctttttcgca
cctggcectct
tacgtgattc
gcttaaggag
cgcgtgcgaa
atttaaaatt

gcgggcecaag

cgtgcgtccc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1447

60

120

180

240

300

360

420

480

540



agcgcacatg
agtctcaagc
cctgggceggc
ccggecectgc
agtcacccac
cggagtaccg
ctttaggttg
ctgaagttag
ttggatcttg
aggtgtcgtg
ctaggtaagc
<210> 21
<211>

<212>
<213>

DNA
<220>
<223>

<400> 21
accggtgcct

ccgagggtgg
acggggectg
cctggectct
tacgtgattc
gcttaaggag
cgcgtgcgaa

atttaaaatt

gcgggcecaag

1192

ttcggcgagg
tggccggect
aaggctggcc
tgcagggagc
acaaaggaaa
ggcgccgtcc
8888828888
gccagcttgg
gttcattctc
aggaattagc

ttgatatcga

agagaaggtg
gggagaaccg
ccgggtttgc
ttacgggtta
ttgatcccga
ccccttegec
tctggtggca
tttgatgacc

atctgcacac

cggggectgce
gctctggtgc
cggtcggcac
tcaaaatgga
agggcctttc
aggcacctcg
ttttatgcga
cacttgatgt
aagcctcaga
ttggtactaa

attcctgcag

Artificial Sequence

Hybrid promoter 5b

gggcactggc

tatataagtg
cgccagaaca
tggcccttgce
gcttcgggtt
tcgtgcttga
ccttcgegcec
tgctgcgacg

tggtatttcg

gagcgcggcc
ctggcctcgc
cagttgcgtg
ggacgeggcg
cgtcctcagc
attagttctc
tggagtttcc
aattctcctt
cagtggttca

tacgactcac

cccgggggat

agggcccagg
cagtagtcgc
caggtaagtg
gtgccttgaa
ggaagtgggt
gttgaggcct
tgtctcgctg
ctttttttct

gtttttgggg

accgagaatc
gccgeegtgt
agcggaaaga
ctcgggagag
cgtcgcttca
gagcttttgg
ccacactgag
ggaatttgcc
aagttttttt
tatagggaga

CccC

cgggcteegg
cgtgaacgtt
ccgtgtgtgg
ttacttccac
gggagagttc
ggcctgggceg
ctttcgataa
ggcaagatag

ccgegeecgs

ggacgggggt

atcgccccgc
tggccgcttc
cgggcgegtsg
tgtgactcca
agtacgtcgt
tgggtggaga
ctttttgagt
cttccatttc

cccaagctgg

g88cgeeces

ctttttcgca
ttcccgeggg
ctggctgcag
gaggccttgc
ctggggcegc
gtctctagcc

tcttgtaaat

cgacggggcc

600

660

720

780

840

900

960

1020

1080

1140

1182

60

120

180

240

300

360

420

480

540



cgtgcgtccc
ggacgggggt
atcgccccgc
tggccgcttc
cgggcggetsg
tgtgactcca
agtacgtcgt
tgggtggaga
ctttttgagt
cttccatttc
cccaagctgg
<210> 22
<211>

<212>
<213>

DNA
<220>
<223>

<400> 22
accggtgcct

gcgggeggcc
cgccgtgaac
tggttcccgc
cacctggctg
ttcgaggcct
gcgetgggsc
taagtctcta

tagtcttgta

1205

agcgcacatg
agtctcaagc
cctgggeggc
ccggecectgc
agtcacccac
cggagtaccg
ctttaggttg
ctgaagttag
ttggatcttg
aggtgtcgtg

ctaggtaagc

agagaaggtg
cgeggtttgg
gttctttttc
gggecetggcec
cagtacgtga
tgcgcttaag
cgccgegtgc
gccatttaaa

aatgcgggcc

ttcggcgagg
tggccggect
aaggctggcc
tgcagggagc
acaaaggaaa
ggcgccgtcc
8888828888
gccagecttgg
gttcattctc
aggaattagc

ttgatatcga

Artificial Sequence

Hybrid promoter 11a

accccctccc
gegeegages
gcaacgggtt
tctttacggg
ttcttgatcc
gagccccttc
gaatctggtg
atttttgatg

aagatctgca

cggggectgce
gctctggtgc
cggtcggcac
tcaaaatgga
agggcctttc
aggcacctcg
ttttatgcga
cacttgatgt
aagcctcaga
ttggtactaa

attcctgcag

cgtgatgtcg
tgggggagaa
tgccgccaga
ttatggccct
cgagcttcgg
gcctegtget
gcaccttcgc
acctgctgcg

cactggtatt

gagcgcggcc
ctggcctcgc
cagttgcgtg
ggacgeggcg
cgtcctcagc
attagttctc
tggagtttcc
aattctcctt
cagtggttca

tacgactcac

cccgggggat

tgcccaggceg
ccgtatataa
acacaggtaa
tgcgtgectt
gttggaagtg
tgagttgagg
gcctgtctceg
acgctttttt

tcggtttttg

accgagaatc
gccgeegtgt
agcggaaaga
ctcgggagag
cgtcgcttca
gagcttttgg
ccacactgag
ggaatttgcc
aagttttttt
tatagggaga

CccC

ggctccgggsg
gtgcagtagt
gtgccgtgtg
gaattacttc
ggtgggagag
cctggectgg
ctgctttcga

tctggcaaga

gggccgeges

600

660

720

780

840

900

960

1020

1080

1140

1192

60

120

180

240

300

360

420

480

540



cggegacges
gccaccgaga
cgcgeegecg
gtgagcggaa
gcgctcggga
agccgtcgct
ctcgagcttt
tccccacact
cttggaattt
tcaaagtttt
cactataggg
gatcc

<210> 23
<211>

<212>
<213>

DNA
<220>
<223>

<400> 23
accggtgcct

gcgggeggcc
cgccgtgaac
gtgccgtgtyg
gaattacttc
ggtgggagag
cctggectgg

ctgctttcga

1215

gcccgtgegt
atcggacggg
tgtatcgccc
agatggccgc
gagecgeecees
tcatgtgact
tggagtacgt
gagtgggtgg
gccctttttg
tttcttccat

agacccaagc

agagaaggtg
cgeggtttgg
gttctttttc
tggttcccgc
cacctggctg
ttcgaggcct
gcgetgggsc

taagtctcta

cccagcgcac
ggtagtctca
cgccctgggc
ttcccggecc
gtgagtcacc
ccacggagta
cgtctttagg
agactgaagt
agtttggatc
ttcaggtgtc

tggctaggta

Artificial Sequence

Hybrid promoter 11b

accccctccc
gegeegages
gcaacgggees
gggecetggcec
cagtacgtga
tgcgcttaag
cgcecgegtgc

gccatttaaa

atgttcggcg
agctggccgg
ggcaaggctg
tgctgcaggg
cacacaaagg
ccgggegeceg
ttgggeggag
taggccagct
ttggttcatt
gtgaggaatt

agcttgatat

cgtgatgtcg
tgggggagaa
ctgccgggtt
tctttacggg
ttcttgatcc
gagccccttc
gaatctggtg

atttttgatg

aggcgegegscc

cctgctctgg
gcceggtegg
agctcaaaat
aaaagggcct
tccaggcacc
gggttttatg
tggcacttga
ctcaagcctc
agcttggtac

cgaattcctg

tgcccaggceg
ccgtatataa
tgccgccaga
ttatggccct
cgagcttcgg
gcctcegtget
gcaccttcgc

acctgctgcg

tgcgagcgceg
tgcctggect
caccagttgc
ggaggacgeg
ttccgtcctc
tcgattagtt
cgatggagtt
tgtaattctc
agacagtggt
taatacgact

cagccegges

ggctccgggsg
gtgcagtagt
acacaggtaa
tgcgtgectt
gttggaagtg
tgagttgagg
gcctgtctceg

acgctttttt

600

660

720

780

840

900

960

1020

1080

1140

1200

1205

60

120

180

240

300

360

420

480



tctggcaaga

gggccgeges
tgcgagcgceg
tgcctggect
caccagttgc
ggaggacgeg
ttccgtcctc
tcgattagtt
cgatggagtt
tgtaattctc
agacagtggt
taatacgact

cagccecgges

<210>
<211>
<212>
<213>

24

DNA
<220>
<223>

<400> 24
accggtgcct

actggctccg
tgaacgttct
ccecgegggcec
ggctgcagta
ggccttgcegc

ggggeegeceyg

1200

tagtcttgta
cggegacges
gccaccgaga
cgcgeegecg
gtgagcggaa
gcgetcggga
agccgtcgcet
ctcgagcttt
tccccacact
cttggaattt
tcaaagtttt
cactataggg

gatcc

agagaaggtg
cctttttccc
ttttcgcaac
tggcctcttt
cgtgattctt
ttaaggagcc

cgtgcgaatc

aatgcgggcc
gcccgtgegt
atcggacggg
tgtatcgccc
agatggccgc
gagecgeecees
tcatgtgact
tggagtacgt
gagtgggtgg
gccctttttg
tttcttccat

agacccaagc

Artificial Sequence

Hybrid promoter 12a

gcgeggggta
gagggtegees

gggtttgeceg

acgggttatg
gatcccgagc
ccttcgectc

tggtggcacc

aagatctgca
cccagcgcac
ggtagtctca
cgcecctgggc
ttcccggecc
gtgagtcacc
ccacggagta
cgtctttagg
agactgaagt
agtttggatc
ttcaggtgtc

tggctaggta

aactgggaaa
gagaaccgta
ccagaacaca
gcccttgegt
ttcgggttgg
gtgcttgagt

ttcgcgectg

cactggtatt
atgttcggcg
agctggccgg
ggcaaggctg
tgctgcaggg
cacacaaagg
ccgggegeceg
ttggggggasg
taggccagct
ttggttcatt
gtgaggaatt

agcttgatat

gtgatgccca
tataagtgca
ggtaagtgcc
gccttgaatt
aagtgggtgg
tgaggcctgg

tctcgctgcet

tcggtttttg

aggcgegegscc

cctgctctgg
gcceggtegg
agctcaaaat
aaaagggcct
tccaggcacc
gggttttatg
tggcacttga
ctcaagcctc
agcttggtac

cgaattcctg

ggcgtcgtgt
gtagtcgccg
gtgtgtggtt
acttccacct
gagagttcga
cctgggegcet

ttcgataagt

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1215

60

120

180

240

300

360

420



ctctagccat

ttgtaaatgc

acggggcececeg
cgagaatcgg
cgccgtgtat
cggaaagatg
cgggagageg
tcgcttcatg
gcttttggag
acactgagtg
aatttgccct

gtttttttct

tagggagacc

<210>
<211>
<212>
<213>

25

DNA
<220>
<223>

<400> 25
accggtgcct

actggctccg
tgaacgttct
gtgtgtggtt
acttccacct
gagagttcga

cctgggegct

1210

ttaaaatttt
gggccaagat
tgcgtcccag
acgggggtag
cgecceegecc
gccgcttcecc
ggcgggtgag
tgactccacg
tacgtcgtct
ggtggagact
ttttgagttt
tccatttcag

caagctggct

agagaaggtg
cctttttccc
ttttcgcaac
ccecgegggcec
ggctgcagta
ggccttgcegc

ggggeegeceyg

tgatgacctg
ctgcacactg
cgcacatgtt
tctcaagctg
tgggcggcaa
ggccctgetg

tcacccacac

gagtaccggg
ttaggttggg
gaagttaggc
ggatcttggt
gtgtcgtgag

aggtaagctt

Artificial Sequence

Hybrid promoter 12b

gcgeggggta
gagggtegees

gggggctgcec

tggcctcttt
cgtgattctt
ttaaggagcc

cgtgcgaatc

ctgcgacgct
gtatttcggt
cggcgagecsg
gccggectgce
ggctggeeceg

cagggagctc

aaaggaaaag
cgccgtccag
gggaggggtt
cagcttggca
tcattctcaa
gaattagctt

gatatcgaat

aactgggaaa
gagaaccgta
gggtttgeceg
acgggttatg
gatcccgagc
ccttcgectc

tggtggcacc

ttttttctgg
ttttggggcc
gggcctgega
tctggtgect
gtcggcacca
aaaatggagg
ggcctttccg
gcacctcgat
ttatgcgatg
cttgatgtaa
gcctcagaca
ggtactaata

tcctgcagcc

gtgatgccca
tataagtgca
ccagaacaca
gcccttgegt
ttcgggttgg
gtgcttgagt

ttcgcgectg

caagatagtc
gcgegegscs
gcgeggecac
ggcctcgcegc
gttgcgtgag
acgcggcgct
tcctcagccg
tagttctcga
gagtttcccc
ttctccttgg
gtggttcaaa

cgactcacta

cgggggatcc

ggcgtcgtgt
gtagtcgccg
ggtaagtgcc
gccttgaatt
aagtgggtgg
tgaggcctgg

tctcgctgcet

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

60

120

180

240

300

360

420



ttcgataagt
caagatagtc
gcgeegegscs
gcgeggecac
ggcctcgcegc
gttgcgtgag
acgcggcgct
tcctcagcecg
tagttctcga
gagtttcccc
ttctccttgg
gtggttcaaa

cgactcacta

cgggggatcc

<210>
<211>
<212>
<213>

26

DNA
<220>
<223>

<400> 26
gaattggctc

tggggegage
ggcggecees
cggecgages
gcaacgggtt

tctttacggg

1214

ctctagccat

ttgtaaatgc

acggggcececg
cgagaatcgg
cgccgtgtat
cggaaagatg
cgggagageg
tcgcttcatg
gcttttggag
acactgagtg
aatttgccct

gtttttttct

tagggagacc

cggtgcccgt
ggtcggcaat
cctagagaag
tgggggagaa
tgccgccaga

ttatggccct

ttaaaatttt
gggccaagat
tgcgtcccag
acgggggtag
cgecceegecc
gccgcttcecc
ggcgggtgag
tgactccacg
tacgtcgtct
ggtggagact
ttttgagttt
tccatttcag

caagctggct

Artificial Sequence

Hybrid promoter 23a

cagtgggcag
tgaaccggtg
gtggggcact
ccgtatataa
acacaggtaa

tgcgtgectt

tgatgacctg
ctgcacactg
cgcacatgtt
tctcaagctg
tgggcggcaa
ggccctgetg

tcacccacac

gagtaccggg
ttaggttggg
gaagttaggc
ggatcttggt
gtgtcgtgag

aggtaagctt

agcgcacatc

ggcactggca
ggcagggcecc
gtgcagtagt
gtgccgtgtyg

gaattacttc

ctgcgacgct
gtatttcggt
cggcgagecsg
gccggectgce
ggctggeeceg

cagggagctc

aaaggaaaag
cgccgtccag
gggaggggtt
cagcttggca
tcattctcaa
gaattagctt

gatatcgaat

gcccacagtc

gggcccaggce
aggegggctc
cgccgtgaac
tggttcccgc

cacctggctg

ttttttctgg
ttttggggcc
gggcctgega
tctggtgect
gtcggcacca
aaaatggagg
ggcctttccg
gcacctcgat
ttatgcgatg
cttgatgtaa
gcctcagaca
ggtactaata

tcctgcagcc

cccgagaagt
gggctccggg
CEEEEECEESE

gttctttttc

gggecctggcc

cagtacgtga

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1210

60

120

180

240

300

360



ttcttgatcc
gagccccttc
gaatctggtg
atttttgatg
aagatctgca
cccagcgceac
ggtagtctca
cgccctgggc
ttcccggecc
gtgagtcacc
ccacggagta
cgtctttagg
agactgaagt
agtttggatc
ttcaggtgtc
<210>
<211>

<212>
<213>

27
255
DNA

<220>
<223>

<400> 27
gaattggctc

cgagcttcgg
gcctegtget
gcaccttcgc
acctgctgcg
cactggtatt
atgttcggcg
agctggccgg
ggcaaggctg
tgctgcaggg
cacacaaagg
ccgggegeceg
ttggggggag
taggccagct

ttggttcatt

gtga

cggtgcccgt

gttggaagtg
tgagttgagg
gcctgtctceg
acgctttttt
tcggtttttg

aggcgegegscc

cctgctctgg
gcceggtegg
agctcaaaat
aaaagggcct
tccaggcacc
gggttttatg
tggcacttga

ctcaagcctc

Artificial Sequence

Hybrid promoter 24a

cagtgggcag

tggggggage ggtcggeaat tgaaccggtyg

ggcgggcggg ggcactggea gggeecagge

gggcccaggc

ggcgeggeeea

gggcteccggg

ccggt

g8cgeecees

ggtgggagag
cctggectgg
ctgctttcga

tctggcaaga

gggccgeges
tgcgagcgceg
tgcctggect
caccagttgc
ggaggacgeg
ttccgtcctc
tcgattagtt
cgatggagtt
tgtaattctc

agacagtggt

agcgcacatc

ggcactggca
gggctccggg

ggcactggca

ttcgaggcct
gcgetgggsgc
taagtctcta
tagtcttgta
cggecgacges
gccaccgaga
cgcgeegecg
gtgagcggaa
gcgetcggga
agccgtcgct
ctcgagcttt
tccccacact
cttggaattt

tcaaagtttt

gcccacagtc

gggcccaggce
ggcgggcges

gggcccaggc

tgcgcttaag
cgccgegtgc
gccatttaaa
aatgcgggcc
gcccgtgegt
atcggacggg
tgtatcgccc
agatggccgc
gagegescees
tcatgtgact
tggagtacgt
gagtgggtgg
gccectttttg

tttcttccat

cccgagaagt
gggctccggg
ggcactggca

gggcteccggg

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1214

60

120

180

240

255



<210>
<211>
<212>
<213>

28
1556
DNA

<220>
<223>

<400> 28
gaattggctc

tggggegags
tccggcagaa
ggcagegecg
gccactcggc
cttgggcagg
tggcagggcc
cggeeegegg
cgttcttttt
cgggecetggce
gcagtacgtg
ttgcgcttaa
ccgeccgegtg
agccatttaa
aaatgcgggc
ggcccegtgeg
aatcggacgg
gtgtatcgcc
aagatggccg

agagcgegeces

cggtgcccgt
ggtcggcaat
ctccgagggs
cagccccggg
gcactagggg
tgcgggcact
caggcegggct
tttgccgagg
cgcaacgggt
ctctttacgg
attcttgatc
ggagcccctt
cgaatctggt
aatttttgat
caagatctgc
tcccagcecgca
gggtagtctc
ccgececctggg
cttcccggcec

ggtgagtcac

Artificial Sequence

Hybrid promoter 25a

cagtgggcag
tgaaccggtg
aggggccgga
tttgggggsc
tggagggcsgse
ggcagggecc
ccggeesces
gtgggggaga
ttgccgccag
gttatggccc
ccgagcttcg
cgcctcegtgc
ggcaccttcg
gacctgctgc
acactggtat
catgttcggc
aagctggccg
cggcaaggct
ctgctgcagg

CCacCacCaaag

agcgcacatc
cctagagaag
ggccaccctt
aggggccatc
gaagcgtgac
aggegggctc
tcaggttaca
accgtatata
aacacaggta
ttgcgtgect
ggttggaagt
ttgagttgag
cgcctgtctc
gacgcttttt
ttcggttttt
gaggeesesc
gcctgetctg

ggcccggtceg

gagctcaaaa

gaaaagggcc

gcccacagtc
gtgaccccct
cccgectgtg
tctgcgcccc
tcccagagag
cgggescess
gcccageggsg
agtgcagtag
agtgccgtgt
tgaattactt
gggtgggaga
gcctggectg
gctgectttceg

ttctggcaag

ggegeegees
ctgcgagcgc
gtgcctggcc
gcaccagttg
tggaggacgc

tttccgtect

cccgagaagt
cccctccaac
gtcagagggsg
gcccgatcag
gggggtecegg
cggtgggcac
gg8gcagegees
tcgccgtgaa
gtggttcccg
ccacctggct
gttcgaggcc
ggcgetgggs
ataagtctct
atagtcttgt
geggegacgs
ggccaccgag
tcgcgccgcec
cgtgagcgga
ggcgeteggg

cagccgtcgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ttcatgtgac
ttggagtacg
tgagtgggtsy
tgcccttttt
ttttcttcca
gagacccaag
<210>
<211>

<212>
<213>

29

DNA
<220>
<223>

<400> 29
gaattggctc

tggggegage
tccggcagaa
ggcagegecg
gccactcggc
cttgggcagg
tggcagggcc
cggeeegegg
cgttcttttt
gtggttcccg
ccacctggct
gttcgaggcc
ggcgetgggs

ataagtctct

1566

tccacggagt
tcgtctttag
gagactgaag
gagtttggat
tttcaggtgt

ctggctaggt

cggtgcccgt
ggtcggcaat
ctccgagggs
cagccccggg
gcactagggg
tgcgggcact
caggcegggct
tttgccgagg
cgcaacgggs
cgggecetggce
gcagtacgtg
ttgcgcttaa
ccgeccgegtg

agccatttaa

accgggcegcec

gttgggggga

ttaggccagc
cttggttcat
cgtgaggaat

aagcttgata

Artificial Sequence

Hybrid promoter 25b

cagtgggcag
tgaaccggtg
aggggccgga
tttgggggsc
tggagggcsge
ggcagggecc
ccggeesces
gtgggggaga
gctgeegggt
ctctttacgg
attcttgatc
ggagcccctt
cgaatctggt

aatttttgat

gtccaggcac
ggggttttat
ttggcacttg
tctcaagcct
tagcttggta

tcgaattcct

agcgcacatc
cctagagaag
ggccaccctt
aggggccatc
gaagcgtgac
aggegggctc
tcaggttaca
accgtatata
ttgccgccag
gttatggccc
ccgagcttcg
cgcctcgtgc
ggcaccttcg

gacctgctgc

ctcgattagt

gcgatggagt
atgtaattct
cagacagtgg

ctaatacgac

gcagcccggs

gcccacagtc
gtgaccccct
cccgectgtg
tctgcgcccc
tcccagagag
cgggesecess
gececageggs
agtgcagtag
aacacaggta
ttgcgtgect
ggttggaagt
ttgagttgag
cgcctgtctc

gacgcttttt

tctcgagctt
ttccccacac
ccttggaatt
ttcaaagttt
tcactatagg

ggatcc

cccgagaagt
cccctccaac
gtcagagggsg
gcccgatcag
gggggtecegg
cggtgggeac
gg8gcagegees
tcgccgtgaa
agtgccgtgt
tgaattactt
gggtgggaga
gcctggectg
gctgectttceg

ttctggcaag

1260

1320

1380

1440

1500

1556

60

120

180

240

300

360

420

480

540

600

660

720

780

840



atagtcttgt
geggegacgs
ggccaccgag
tcgcgccgcec
cgtgagcgga
ggcgeteggg
cagccgtcgc
tctcgagctt
ttccccacac
ccttggaatt
ttcaaagttt
tcactatagg
ggatcc
<210>

<211>

<212>
<213>

30

DNA
<220>
<223>

<400> 30
gaattggctc

tggggegage
g8cgeecees
cggccgages
gcaacggeges

gggcctggcc

cagtacgtga

aaatgcgggc
ggcccegtgeg
aatcggacgg
gtgtatcgcc
aagatggccg
agagcggecsg
ttcatgtgac
ttggagtacg
tgagtgggte
tgcccttttt
ttttcttcca

gagacccaag

1224

cggtgcccgt
ggtcggcaat
cctagagaag
tgggggagaa
ctgccgggtt
tctttacggg

ttcttgatcc

caagatctgc
tcccagcecgca
gggtagtctc
ccgececctggg
cttcccggcec
ggtgagtcac
tccacggagt
tcgtctttag
gagactgaag
gagtttggat
tttcaggtgt

ctggctaggt

Artificial Sequence

Hybrid promoter 23b

cagtgggcag
tgaaccggtg
gtggggcact
ccgtatataa
tgccgccaga
ttatggccct

cgagcttcgg

acactggtat
catgttcggc
aagctggccg
cggcaaggct
ctgctgcagg
ccacacaaag
accgggegcec

gttgggegga

ttaggccagc
cttggttcat
cgtgaggaat

aagcttgata

agcgcacatc

ggcactggca
ggcagggecc
gtgcagtagt
acacaggtaa
tgcgtgectt

gttggaagtg

ttcggttttt

gaggcgegesc
gcctgetctg

ggcccggtceg

gagctcaaaa
gaaaagggcc
gtccaggcac
ggggttttat
ttggcacttg
tctcaagcct
tagcttggta

tcgaattcct

gcccacagtc

gggcccaggce
aggegggctc
cgccgtgaac
gtgccgtgtg
gaattacttc

ggtgggagag

ggegeegees
ctgcgagcgc
gtgcctggcc
gcaccagttg
tggaggacgc
tttccgtect
ctcgattagt
gcgatggagt
atgtaattct
cagacagtgg

ctaatacgac

gcagcccggs

cccgagaagt
gggctccggg

cggegeecess

gttctttttc
tggttcccgc
cacctggctg

ttcgaggcct

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1566

60

120

180

240

300

360

420



tgcgcttaag
cgeccgegtgc
gccatttaaa
aatgcgggcc
gcccgtgegt
atcggacggg
tgtatcgccc
agatggccgc
gagecgescees
tcatgtgact
tggagtacgt
gagtgggtgg
gccctttttg

tttcttccat

gagccccttc
gaatctggtg
atttttgatg
aagatctgca
cccagcgcac
ggtagtctca
cgccctgggc
ttcccggecc
gtgagtcacc
ccacggagta
cgtctttagg
agactgaagt
agtttggatc

ttcaggtgtc

gcctegtget
gcaccttcgc
acctgctgcg
cactggtatt
atgttcggcg
agctggccgg
ggcaaggctg
tgctgcaggg
cacacaaagg
ccgggegeceg
ttggggggag
taggccagct

ttggttcatt

gtga

tgagttgagg
gcctgtctceg
acgctttttt
tcggtttttg

aggeggegscc

cctgctctgg
gcceggtegg
agctcaaaat
aaaagggcct
tccaggcacc
gggttttatg
tggcacttga

ctcaagcctc

cctggectgg
ctgctttcga

tctggcaaga

gggccgeges
tgcgagcgceg
tgcctggect
caccagttgc
ggaggacgeg
ttccgtcctc
tcgattagtt
cgatggagtt
tgtaattctc

agacagtggt

gcgetgggsgc
taagtctcta
tagtcttgta
cggcgacges
gccaccgaga
cgcgeegecg
gtgagcggaa
gcgetcggga
agccgtcgcet
ctcgagcttt
tccccacact
cttggaattt

tcaaagtttt

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1224



