<11e>
<120>
<130> N409

<150>
<151>

GB 1
2018

<160> 17
<170>
<216> 1

<211> 1253
<212> DNA
<213>

<220>
<223>

<400> 1
taggaataga

gaggacagag
actatacact
ctttttaaag
atcggctgtt
cggctctccc
tcttccaccc
agggcgctga
tctttccttg
cctcaccccc
tgcaagagtg
aggtgctgag
ctgttagccc
aggcctcctc

gtgtggccca

521W0

800546.2
-01-12

agggtgegtg
cttccgtttc
tacacacggt
tgtcaaaggc
agtgacaaag
gcgtggagtc
tggccagggc
cattggggcc
gggctttctt
tcgttcttca
tgggaccaca
tgactttcta
taatcatcaa

ccacctctgc

gggcattggt

SEQUENCE LISTING

UCL BUSINESS PLC.

PatentIn version 3.5

Artificial Sequence

caggaggctg
atgcaatgaa
agcgatggta
aaatggccaa
cccctgagtc
atttaggagt
cccagctggc
cggecctggcet
gggccgecac
tatccttctc
aatgagtttt
ggacagtaat
ttagcagagc
cacctccact

gggattgcac

agggsetgess
aagagtttgg
cactttgtat
atggttcctt
aagatgacag
agtcgcatta
agcgagggtg
tgggtccctc
tgctcccgcet
tagtgctccc
cacctggcct
ctgctttagg
cggtgaaggt

ctccttcectg

tgagctgggt

aaagggcatg
agacggatgg
tatgtatatt
gtcctatagc
cagcccccat
gagacaagtc
ggagactccg
tggcctttcc
cctctccccc
tccactttca
ggggacacac
ctaaaatggg
gcagaaccta

ggatgtgggsg

cattagcgta

COMPOSITIONS AND METHODS FOR TREATING RETINAL DISORDERS

1.2 kb fragment of the M/L opsin Locus Control Region (LCR)

ggtgtttcat
tggtgactgg
ttaccacgat
tgtagcagcc
aactcctaat
caacatctaa
ggcagagcag
ccaggggccc
catcccaccc
tccacccttc
gtgcccccac
acttgatctt
ccgectttcc
gctggcacac

atcctggaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



agggcagaca

ccagacaccc
agggcttcca
ccctctagac

cagccagctc

ccggtgggsc

<210> 2
<211>
<212>
<213>

DNA

<220>

<223> 2.0

<400> 2
taaaaagcaa

tgaggcagga
actgccctcc
gggggecces
gcgggtggat
gtccctacta
actggggagg
gagactgcgc
aaaaagtaat
gaaaaaaatg
aaaataaaac
aaggtgggtg
cccgtctcta
gtagtcccag
gctgeccgtga

aaataaataa

1970

gggcgagees
cactcctcct
aatagcatgg
agaaggggaa
atggcggtaa

aggtgatctc

kb M opsin

gtcttgccag
ggattacttg
aacctgggtg
gcegggegtg
cacttgaggt
aaaatacaaa
ctgaggcagg
cactgcactc
cactagaaaa
ggacttgatt
aagggctggg
gatctcttga
ttaaaaaaaa
ctacccagga
tcgcaccact

ataaaagcaa

agggccagct

ctgctggacc
tggccttgga

tctcggtcaa

tgggacaagg

agaggaggct

Artificial Sequence

ccggggctca
cccacttcat
tgcccaggga
gagggagags
ctggccagcc

cacttctggg

ggcaaggctg

agggcacttc
agcctcagag
tcgccctgtt
atcccaccct

tctcacattc

ggggcttccc
gtgttctcaa
ttgcttatct
caaggccacc

cagaagggac

ttg

promoter fragment, with no M8 sequence

ggcagtggtg tgcacctgtg gtcccagcta ctcaggatgc

tgcccagcaa
acagagtgag
gtggctcaca
caggagtttg
aattagccgg
agaattgctt
cagcctgact
gaagctacat
aatcaaaaca
tgtgctggcet
gctcaggagg
aattaataca
cgctgagacg
gccctccage

aCaagaaaaa

gtagaggctg
accttgtctc
gctgtaatcc
agaccatcat
gcatggtggc
gagccgggea
gacaagagtg
atgtacataa
aaaacaaaaa
catgcctgta
tcaagaccag
acaattatcc
ggaggatcgc
cagggtggca

aaaaggcttg

cagtgacctg
aaaaaaaaaa
cagcactttg
ggtcaacact
acacacctgt
gacggaggtt
agattgtctc
catccaaata
agaaagaaag
atcccagcac
cctgggcaac
tggagtggtsy
ttgatcccgg
gactgagacc

aaacatatct

tgactgtgct
gagcgeeess

ggaagccaag

gcgaaacact
aatcccagct
gcagtgagcc
aaaaaaaaaa
accaagagga
aaagggegeas
tttggaagcc
atggcgaaac
gtgcacacct
ggatgtcgag
ccatctcaaa

gatagataaa

960

1020

1080

1140

1200

1253

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gggctaatca
atataaagac
aacgtataat
ttaaatacta
ggctggcegag
attcagggtt
agacagagtt
caacctcgac
tacaggtatt
ccatgttagt
ccaaagtgct
tcttggtctg
cctcccagat
cagcaaatcc
ggaggagegasg
cttttaaggt
aggtgacgca
<210> 3

<211> 529
<212> DNA
<213>

<220>
<223>

<400> 3
acaggtattt

catgttagtc
caaagtgctg
cttggtctgt

ctcccagatt

acacaatata
attaaagggt
aaaacatgta
ttttctcatc
aatgtggcag
ttggtttttt
ttgctcttgt
ctcccaggta
tgccactaag
caggctggtc
gggattacag
ttgcccaggc
tcaagcgatt
ctctgagccg
gtctaagtcc
gaagaggccc

ccagggecgsg

gccactaagc
aggctggtceg
ggattacagg
tgcccaggct

caagcgattc

taaagaactg
agccacggac
attgcaaggt
caccagaacg
aaggtgatgt
tttaatcgca
tgcccaggct
caagcgattc
cccagctaat
gggaactcct
gcgtgtgcca
tagagttcag
ctcctgectc
ccceeggess
caggcccaat
gggctgatcc

ctgccgtcgg

Artificial Sequence

caaatcagta
atctcagacg
gatccgggaa
Cccaaaaatta
cacataccct
attaggtggc
ggagtgcaat
tcctgtctca
tgttttttat
gacctcagga
ctgtgcccag
tggcgccatc
gacctcccag
ctcgcctcag

taagagatca

cactggccgg

ggacagggct

aactaagagc
acgaaaaaca
tagtaagcga
aaaagcctaa
gcaagtggga
ctgttaaatt
ggctcgatct
gcctcccaag
ttagtagaaa
gatctacccg
ccactttttt
tcagctcact
tagctgggat
gagcaaggaa
gatggtgtag
tataaagcac

ttccatagcc

500 bp M opsin fragment, with M8 mutation

ccagctaatt gttttttatt tagtagaaac

ggaactcctg
cgtgtgccac
agagttcagt

tcctgectceg

acctcaggag
tgtgcccagc
ggcgccatct

acctcccagt

atctacccgc
cacttttttt
cagctcactg

agctgggatt

aaataaccca
aaagacagta
aaagcaacaa
caatgtccag
atctaaacag
ttttttcttg
tggctcaccg
tagctgggag
cggggtttca
ccttggectc
ttagacagag
gcaacctccg

tacaggtttc

gcaaggggtg

gatttgggag

cgtgaccctc

ggggtttcac
cttggectcc
tagacagagt
caacctccgc

acaggtttcc

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1970

60

120

180

240

300



agcaaatccc tctgagccgec ccccggggge tcgcctcagg agcaaggaag caaggggtgg

gaggaggagg tctaagtccc aggcccaatt aagagatcag atggtgtagg atttgggagc

ttttaaggtg aagaggcccg ggctgatccc actggccggt ataaagcacc gtgaccctca

ggtgacgcac catctagagc tgccgtcggg gacagggctt tccatagcc

<210> 4

<211> 1782
<212> DNA
<213>

<220>
<223>

Artificial Sequence

M opsin fragment, with M8 mutation

<400> 4
taggaataga

gaggacagag
actatacact
ctttttaaag
atcggctgtt
cggctctccc
tcttccaccc
agggcgctga
tctttccttg
cctcaccccc
tgcaagagtg
aggtgctgag
ctgttagccc
aggcctcctc
gtgtggccca
agggcagaca
ccagacaccc

agggcttcca

agggtggetg
cttccgtttc
tacacacggt
tgtcaaaggc
agtgacaaag
gcgtggagtc
tggccagggc

cattggggcc

gggctttctt
tcgttcttca
tgggaccaca
tgactttcta
taatcatcaa

ccacctctgc

gggcattggt
g88cgagecgg
cactcctcct

aatagcatgg

caggaggctg
atgcaatgaa
agcgatggta
aaatggccaa
cccctgagtc
atttaggagt
cccagctggc
cggecctggcet
gggccgecac
tatccttctc
aatgagtttt
ggacagtaat
ttagcagagc
cacctccact
gggattgcac
agggccagct
ctgctggacc

tggccttgga

aggegtegess
aagagtttgg
cactttgtat
atggttcctt
aagatgacag
agtcgcatta
agcgagggtg
tgggtccctc
tgctcccgcet
tagtgctccc
cacctggcct
ctgctttagg
cggtgaaggt
ctccttectg
tgagctgggt
ccggggctca

cccacttcat

tgcccaggga

aaagggcatg
agacggatgg
tatgtatatt
gtcctatagc
cagcccccat
gagacaagtc
ggagactccg
tggcctttcc
cctctccccc
tccactttca
ggggacacac
ctaaaatggg
gcagaaccta

ggatgtgggg

cattagcgta
ggcaaggctg
agggcacttc

agcctcagag

ggtgtttcat
tggtgactgg
ttaccacgat
tgtagcagcc
aactcctaat
caacatctaa
ggcagagcag
ccaggggccc
catcccaccc
tccacccttc
gtgcccccac
acttgatctt
ccgecctttcec
gctggcacac
atcctggaca
ggggcttccc
gtgttctcaa

ttgcttatct

360

420

480

529

variant of hGl.7 construct, 1.2 kb M/L opsin LCR fragment, 500 bp

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ccctctagac
cagccagctc

ccggtggggc
tttgccacta
gtcaggctgg
ctgggattac
tgttgcccag
attcaagcga
ccctctgagc
aggtctaagt
gtgaagaggc
caccatctag
<210> 5

<211> 247
<212> DNA

<213>

<220>

<223> 200

<400> 5
gatcgattac

caaggaagca
ggtgtaggat
aaagcaccgt
catagcc
<210> 6
<211> 1500
<212> DNA

<213>

<220>
<223>

agaaggggaa

atggcggtaa
aggtgatctc
agcccagcta
tcgggaactc
aggcgtgtgc
gctagagttc
ttctcctgcc
cgcceeeggg
cccaggccca
ccgggctgat

agctgccgtc

tctcggtcaa

tgggacaagg
agaggaggct
attgtttttt
ctgacctcag
cactgtgccc
agtggcgcca
tcgacctccc
ggctcgcectc
attaagagat

cccactggcc

ggggacaggs

Artificial Sequence

gagggagags
ctggccagcc
cacttctggg
atttagtaga
gagatctacc
agccactttt
tctcagctca
agtagctggg
aggagcaagg
cagatggtgt
ggtataaagc

ctttccatag

tcgccctgtt
atcccaccct
tctcacattc
aacggggttt
cgeccttggcec
ttttagacag
ctgcaacctc

attacaggtt

aagcaaggegs

aggatttggg

accgtgaccc

CccC

bp M opsin fragment, with M8 mutation

aggtttccag
aggggtggga
ttgggagctt

gaccctcagg

caaatccctc
ggaggaggtc
ttaaggtgaa

tgacgcacca

Artificial Sequence

tgagccgccc
taagtcccag

gaggeceeggs

tctagagctg

ccgggggctc

gcccaattaa

ctgatcccac

ccgtcgggga

caaggccacc
cagaagggac
ttgacaggta
caccatgtta
tcccaaagtg
agtcttggtc
cgcctcccag
tccagcaaat
tgggaggage
agcttttaag

tcaggtgacg

gcctcaggag
gagatcagat
tggccggtat

cagggctttc

hGl.4 construct: 1.2 kb M/L opsin LCR fragment, 200bp M opsin
fragment, with M8 mutation

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1782

60

120

180

240

247



<400> 6
taggaataga

gaggacagag
actatacact
ctttttaaag
atcggctgtt
cggctctccc
tcttccaccc
agggcgctga
tctttccttg
cctcaccccc
tgcaagagtg
aggtgctgag
ctgttagccc
aggcctcctc
gtgtggccca
agggcagaca
ccagacaccc
agggcttcca
ccctctagac
cagccagctc
ccggtgggsc
tacaggtttc
gcaaggggtg

gatttgggag

cgtgaccctc

<210> 7

agggtgegtg
cttccgtttc
tacacacggt
tgtcaaaggc
agtgacaaag
gcgtggagtc
tggccagggc

cattggggcc

gggctttctt
tcgttcttca
tgggaccaca
tgactttcta
taatcatcaa

ccacctctgc

gggcattggt
gggcgagees
cactcctcct
aatagcatgg
agaaggggaa
atggcggtaa
aggtgatctc
cagcaaatcc
ggaggaggag

cttttaaggt

aggtgacgca

caggaggctg
atgcaatgaa
agcgatggta
aaatggccaa
cccctgagtc
atttaggagt
cccagctggc
cggecctggcet
gggccgecac
tatccttctc
aatgagtttt
ggacagtaat
ttagcagagc
cacctccact
gggattgcac
agggccagct
ctgctggacc
tggccttgga

tctcggtcaa

tgggacaagg
agaggaggct
ctctgagccg
gtctaagtcc
gaagaggccc

ccatctagag

agggsetgess
aagagtttgg
cactttgtat
atggttcctt
aagatgacag
agtcgcatta
agcgagggtg
tgggtccctc
tgctcccgcet
tagtgctccc
cacctggcct
ctgctttagg
cggtgaaggt
ctccttcectg
tgagctgggt
ccggggctca
cccacttcat
tgcccaggga
gagggagags
ctggccagcc
cacttctggg
ccceeggess
caggcccaat
gggctgatcc

ctgccgtcgg

aaagggcatg
agacggatgg
tatgtatatt
gtcctatagc
cagcccccat
gagacaagtc
ggagactccg
tggcctttcc
cctctccccc
tccactttca
ggggacacac
ctaaaatggg
gcagaaccta

ggatgtgggsg

cattagcgta
ggcaaggctg
agggcacttc
agcctcagag
tcgccctgtt
atcccaccct
tctcacattc
ctcgcctcag

taagagatca

cactggccgg

ggacagggct

ggtgtttcat
tggtgactgg
ttaccacgat
tgtagcagcc
aactcctaat
caacatctaa
ggcagagcag
ccaggggccc
catcccaccc
tccacccttc
gtgcccccac
acttgatctt
ccgectttcc
gctggcacac
atcctggaca
ggggcttccc
gtgttctcaa
ttgcttatct
caaggccacc
cagaagggac
ttggatcgat
gagcaaggaa
gatggtgtag
tataaagcac

ttccatagcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



<211>
<212>
<213>

DNA
<220>
<223>

<400> 7
atggccaaga

tcagaccgag
gagacatcgt
gggcagggct
cgcaggtggg
cgtttccgtg
gtgggcagcc
actaacacca
gtggacccgt
tataactggt
atgctgtggc
cgagctcgga
cagcattaca
ctggcttact
ttttcccggce
ttcaggattg
tactttgcca
tcaatcccag
ttgaccctta
gtggtcgtag
tccatgatct
aagcagtaca

tttgactacc

2085

tcaacaccca
atctcaatcg
cagtgctgca
ccttcaccgg
ctgccaggca
gagccgagct
aggagccagc
gcaacaacac
ccagcaacct
atctgcttat
tggtcctgga
caggttttct
agacgaccac
taaaggtggg
tctttgaatt
ggaacttggt
tttccaagtt
agcatgggceg
ccaccattgg
acttcttggt
cgaatatgaa
tgcagttccg

tgtgggccaa

Artificial Sequence

non-codon optimised CNGA3

atactcccac

cgctgaaaat

gcecggggatc
ccaggggatc
tgtgcaccac
taaggaggtsg
agacagaggs
ggaggaggag
gtactaccgc
ttgcagggcc
ctactcggca
cgagcaaggc
gcagttcaag
cacaaactac
ctttgaccgc
cttgtacatt
cattggtttt
cctctccagg
tgagacccca
gggtgttctg
tgcctcacgg
caaggtcacc

caagaagacg

cDNA

ccctccagga
ggcctcagca
gccatggaga
gccaggctgt
caggaccagg
tccagccaag
agaagcgcct
aagaagacga
tggctgaccg
tgtttcgatg
gatgtcctgt
ttaatggtca
ctggatgtgt
ccagaagtga
acagagacaa
ctcatcatca
gggacagact
aagtacattt
ccccccgtga
atttttgcca
gcagagttcc
aaggacttgg

gtggatgaga

cccacctcaa
gagcccactc
ccagaggact
cgcgcctcat
gaccggactc
aaagcaatgc
ggcccctggce
aaaagaagga
ccatcgccct
agctgcagtc
atgtcttgga
gtgataccaa
tgtccctggt
ggttcaaccg
ggaccaacta
tccactggaa
cctgggtcta
acagtctcta
aagatgagga
ccattgtggg
aggccaagat
agacgcgggt

aggaggtgct

ggtaaagacc
gtcaagtgag
ggctgactcc
cttcttgctg
ttttcctgat
ccaggcaaat
caaatgcaac
tgcgatcgtg
gcctgtcttc
cgagtacctg
tgtgcttgta
caggctgtgg
ccccaccgac
cctactgaag
ccccaatatg
tgcctgcatc
cccaaacatc
ctggtccacc
gtatctcttt
caatgtgggc
tgattccatc
tatccggtgg

caagagcctc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ccagacaagc
cgcatcttcc
actgtgttca
atcatcaacg
ctcagcgatg
gggaaccgca
aaggacgatc
aaaggacggc
gcggacccca
cagaccaggt
cgtctcagcc
gaagttcccg
<210> 8

<211>

<212>
<213>

DNA
<220>
<223>

<400> 8
atggcaaaaa

agcgatagag
gaaactagtt
ggccaaggaa
aggagatggg
aggttcaggg
gtgggcagtc
actaatacct
gtcgaccctt

tacaattggt

2085

tgaaggctga
aggactgtga
gccctgggga
agggcaagct
gcagctactt
ggacggccaa
tcatggaggc
agatcctgat
aggaccttga
ttgcacgcct
aactggaaag

gggatgctac

tcaataccca
acctgaacag
cagtgctgca
gtttcacagg

ccgctaggca

gggccgaact
aggagcccgc
ctaacaatac
ctagtaacct

atctgctgat

gatcgccatc

ggcagggctg
ttatatctgc
ggccgtggtg
cggggagatc
catccgcagc
cctcaccgag
gaaagacaac
ggagaaagtg
cctggctgag
ccaggtgaag

aaaaacagag

Artificial Sequence

codon-optimised CNGA3 cDNA

gtacagccac
agccgagaac
gcctggaatc
gcagggcatc
tgtgcaccat
gaaggaggtc
tgatagagga
agaggaagag
gtactatagg

ttgcagagct

aacgtgcacc
ctggtggagc
aagaagggag
gctgatgatg
agcattctga
attggctact
taccccgaag
ctgatcgatg
gagcagctgg
tacaacgcca

ggtgetgges

gacCaaacaac

ccctcacgaa
ggcctgtcca
gctatggaga
gccaggctgt
caggaccagg
agctcccagg
cggtccgcat
aagaaaacta
tggctgacag

tgttttgacg

tggacacgct
tggtgctgaa
atattgggaa
gggtcaccca
acatcaaggg
cagacctgtt
ccaagaaggc
aggagctggc
ggtcctccct
cccagatgaa
acaagcccct

agtga

ctcacctgaa

gggcccacag

ccagagggct

ctagactgat
gacccgatag
aatctaacgc
ggcctctggce
agaaaaagga
ctatcgcact

aactgcagag

gaagaaggtt
gctgcgaccc
ggagatgtac
gttcgtggtc
gagcaagtcg
ctgcctctca
cctggaggag
cagggegesc
ggacaccctg
gatgaagcag

ggctgatggg

agtcaaaaca
ctcctctgag
ggctgactct
ttttctgctg
tttccctgac
acaggccaat
caagtgcaac
tgccatcgtg
gccagtgttc

tgagtatctg

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2085

60

120

180

240

300

360

420

480

540

600



atgctgtggc
cgcgcacgaa
cagcactaca
ctggcctacc
ttctctcggce
ttccgcatcg
tactttgcaa
tccatccccg
ctgactctga
gtggtcgtgg
agtatgatct
aagcagtata
tttgactacc
cccgacaaac
cggatcttcc
accgtgttta
attatcaacg
ctgagcgatg
ggaaaccggc
aaggacgatc
aaaggccggc
gcagacccta
cagacacgct
cgcctgagtc
gaagtccctg
<210> 9

<211> 2577
<212> DNA

tggtgctgga
ctgggttcct
aaaccacaac
tgaaagtcgg
tgtttgagtt
gcaacctggt
tcagcaagtt
aacatggacg
ccacaattgg
actttctggt
caaacatgaa
tgcagtttag
tgtgggccaa
tgaaggcaga
aggactgcga
gcccaggega
aggggaagct
gcagctattt
gcacagctaa
tgatggaggc
agatcctgat
aagatctgga
tcgctcgact
agctggagtc

gcgacgctac

ttactcagca
ggagcagggc
tcagtttaag
cacaaactat
cttcgatagg
gctgtatatt
cattggattt
actgagcagg
ggagaccccc
cggecgtgcetg
tgcctcacga
aaaagtcact
caaaaagaca
gattgccatc
agcaggactg
ttatatctgt
ggctgtcgtg
tggggaaatt
tattcggtcc
actgactgaa
gaaggataac
agagaaggtg
gctggcagaa
acaggtgaaa

adaaacagaa

gacgtgctgt
ctgatggtga
ctggatgtcc
cccgaggtgc
acagagacta
ctgatcatta
gggaccgaca
aagtacatct
cctccagtga
atcttcgcaa
gctgagttcc
aaggatctgg
gtcgatgaaa
aatgtccatc
ctggtcgagc
aaaaagggeg
gcagacgatg
tccatcctga
atcggatatt
taccccgagg
ctgattgacg
gagcagctgg
tacaatgcca

ggcggagess

gataaacagc

atgtgctgga
gcgacaccaa
tgtccctggt
ggttcaatcg
gaaccaacta
tccactggaa
gctgggtgta
attcactgta
aggatgaaga
caattgtcgg
aggctaaaat
agaccagagt
aagaggtgct
tggatactct
tggtgctgaa
acattggcaa
gcgtgaccca
atatcaaagg
ctgacctgtt
ccaaaaaggc
aagagctggc
gatcaagcct
cccagatgaa
acaagcccct

agtaa

tgtcctggtg
cagactgtgg
gccaaccgac
cctgctgaag
cccaaatatg
tgcttgtatc
tccaaacatt
ctggagcaca
gtacctgttc
caatgtggga

tgacagcatc

gatccggtgg
gaagagcctg
gaaaaaggtg
gctgecgecect
agaaatgtac
gttcgtcgtg
ctccaagtct
ctgcctgtct
tctggaagag
acgagctgga
ggataccctg
aatgaagcag

ggcagatggc

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2085



<213>

<220>
<223>

<400> 9
atgggtgaga

aaggagtact
caggtgccag
ctgtgecttgg
cacagggccc
tgccggtccc
tccaagtttg
gggatagtgg
aacagccatt
gcaaccccga
aatgcatctg
tctatcatcc
cagatcctta
tttcacaaag
ctgctggaca
gtagagcctt
attgattaca
cactggacac
atgatgaatg
ggttgggtca
ggagtggcta
attaccgaga
aagatgaata

aaagccactc

tcaaccaagt
ttgacaggaa
tccagtccag
agctgctgtg
tgcagaggct
ggaacggcat
aggacaacct
gttgggctgc
tttctgactt
tcgtggtggs
aattttccaa
taaggcttca
tgtggtcagc
cgctctacac
tgaccaagga
ataaaggtcc
ttttacatgg
tcattagtgg
cccctgegga
ttaagaatgt
cattttacaa
ctctcacaca
agctagaaaa

ctgaagaaat

Artificial Sequence

PDE6C cDNA, NM_006204.3

tgccgtggag
gttgcgggts
catgtccttc
gaccgtgcag
ggcccacctg
acctgaggtg
ggtgggecect
tcacacgaag
catggacaag
caaggaggtt
acaggatgaa
tcacaccagc
caataaagta
ggttagatca
gaaggaattc
aaagacacct
aaaagaagag
gttgccaaca
tgaatacttc
tttgtccctg
caggaaggat
atttcttgga
cagaaaggac

taagtccatt

aaatacctgg
gaggtgctgg
tctgagctga
gaggageees
ctccaggctg
gcctctaggt
gacaaagaag
aaaactcata
caaactgggt
cttgctgtga
gaggtctttt
tacatgtaca
tttgaagaac
tatctgaact
tacgatgaat
gatggcaggg
atcaaagtga
tatgttgctg
acatttcaga
cctattgtca
ggaaaacctt
tggtctcttt
attgctcagg

ttgaaatttc

aggagaaccc
gagaaatctt
cccaggtgga
gcaccccaga
accgctgcag
tgctggatgt
ttgtgtttcc
atgtcccaga
atgtcactaa
tcatggcagt
ccaaatacct
atattgaatc
tcacagatgt
gtgaacgata
ggccaatcaa
aagtcaactt
ttccgacgcc
aaaatggatt
aaggacctgt
acaagaaaga
tcgatgagca
taaatactga
aaatgctcat

aagagaagtt

tcagtttgcc
caagaacagc
ggagtcagcc
gcagggggtt
catgttcctg
cacccccacc
attggacatt
tgtgaaaaag
gaacctgctg
taacaaagta
caactttgtg
ccgaagaagc
tgagcgacag
ctccattgga
gcttggagaa
ttataaaatc
tcctgcagac
tatctgtaac
agacgaaact
agatattgtg
tgatgaatac
cacctacgat
gaaccaaacc

aaatgttgat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gtaattgacg
ccacgctcag
ttgattaaat
cctgtagagg
taccacaatt
ggaagattaa
tgccatgata
ttagcaagac
ctgttgcagg
gttattcatt
aggaccatgt
atcaaatatg
gcatgtgact
gttgcaaatg
attcctatga
gattttgttt
atgctgagtg
gcaaagatga
gctgaagatt
<210>
<211>

<212>
<213>

10
252
DNA

<220>

<223>

<400> 10

actgtgaaga
cagaactgta
gtggaatacg
ttcttaccag
ggcggeatgg
agaagtacta
ttgaccacag
ttcatggttc
atgagagttt
tgttcgaggt
ttcaaaaaat
taactgttga
tgtctgctat
aattttggga
tggacagaaa
gtacttttgt
gtcttcagaa

aggtcattga

caggaggtgg

aaaacaactt
cgaattccgc
actgtttttt
atggatgtac
gttcaacgtg
cacagatctc
aggcaccaat
ttctattttg
aaacatcttc
cgcaataata
tgttgatgcc
tccaaccaag
taccaagccc
acaaggagat
Caaaagagat
atataaggag
taacagagta
agaggaggca

tgatgacaaa

Artificial Sequence

PDE6H cDNA, NM_006205.2

gttgcaattt
ttcagtgact
gaaataaatg
actgtgagga
gggcagacca
gaagcctttg
aatttgtacc
gagaggcacc
cagaacctaa
gcaactgacc
tgtgaacaaa
aaagagatta
tgggaggtgc
ctggagagaa
gaattaccta
ttctcacggt
gaatggaaat
aaaaagcaag

aagtccaaaa

tgaaagagga
tcccecttac
tggtggagaa
aagggtaccg
tgtttacttt
ccatgcttgc
agatgaaatc
acctggagta
ataagcggca
tggctttata
tgcaaacgga
tcatggcaat
aaagtcaggt
cagtgttgca
aacttcaagt
ttcacaaaga
cactagctga
aaggaggasgc

catgtttaat

cttgccagac
agagcacgga
attcaaagta
agctgtcact
gctgatgaca
tgctgctttc
cacgtctcca
cagtaagact
gtttgaaaca
tttcaagaag
agaagaagcc
gatgatgacg
agcacttatg
gcaacaaccc
tggatttatt
aatcacacct
tgagtatgat
Cgaaaaagct

gttgtaa

atgagtgaca acactactct gcctgctcca gcttcaaacc agggtcctac caccccacgc

aaaggccctc ccaagttcaa gcagaggcag actcgccaat tcaagagtaa acctccaaag

aaaggtgtga aaggatttgg agatgacatt ccaggaatgg aggggctagg aacagatatc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2577

60

120

180



acagtgattt gtccatggga ggcattcagc cacctggaat tgcatgagct cgctcagttt

gggattatct

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

11
1065
DNA

<220>
<223>

<400> 11
atgggaagtg

aagaagctgc
gctggggagt
tattcaccag
atcctggcta
gcggatgacg
cctgagctcg
gagagagctg
cgaattacag
accacgggca
gtgggagggc
atcattttct
aatcgtatgc
gctacttcca
gtccatctca
aattacataa
agtcacatga
gatattatca
<210>

<211>
<212>

12
1638
DNA

ga

gagccagtgc
aggaggatgc
caggaaagag
aagaatgcct
tcatccgggc
ggcgacagct
tggaggtcat
cagaatacca
accctgagta
tcattgaaac
agagatccga
gtgcagccct
atgagtcttt
ttgtcctctt
gcatttgttt
agagccagtt
cctgtgctac

tcaaagaaaa

Artificial Sequence

GNAT2 cDNA, NM_005272.3

tgaggacaaa
tgataaggaa
caccatcgtc
ggagttcaag
catgaccaca
caacaacctg
taggaggttg
gcttaatgac
cctccctagt
caagttttcc
gagaaagaag
cagtgcctat
gcatctgttc
tctcaacaag
tccagagtat
ccttgacctc
agatacacag

cctcaaggac

gaactggcca
gccaagactg
aaacagatga
gctatcatct
ctgggcatcg
gctgactcca
tggaaggatg
tccgcatctt
gagcaagatg
gtcaaagact
tggatccact
gatatggtgc
aacagcatat
aaggacctct
gatggtaaca
aatatgcgaa
aatgtcaaat

tgcggcctct

agaggtccaa
tcaagctgct
agatcattca
atggaaatgt
attatgctga
ttgaggaggsg
gtggggtgca
actacctgaa
tgctccgatc

tgaatttcag

gcttcgaggg
tggtggaaga
gtaaccacaa
ttgaggaaaa
actcctatga
aagatgtcaa
ttgtgtttga

tctaa

ggagctagaa
actgctgggt
ccaggatggc
gctgcagtcc
accaagctgt
aaccatgcct
agcctgcttc
ccaattagaa
cagagtcaaa
gatgtttgat
agtcacctgc
tgacgaagtg
attctttgcg
aatcaagaaa
tgatgcgggsg
agaaatctac

tgcagttaca

240

252

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1065



<213>

<220>
<223>

<400> 12
atgctcaaac

aatgagggca
gccagcatcc
ggcgaggags
gtcaccaccg
gtgaacgtgg
acgcgcctag
gactacgagg
gtctacaatt
ttcctggagg
atctgcttcg
cgcgegeagg
ccgcageggc
gccatcgggg
accgtggagg
atcctggagc
ctagcctcca
gtggccatcc
caacgcggcc
ctcatgcgca
ggcttcacgc
ggcatcttca
ttcactacca

ggagacatgt

agagtgagag
gccaacaccg
acggctggac
aggaccagtg
ccaagcccga
gtggccacag
gtcgecctggc
agcagacaga
tctacctgtc
agctgggcta
aggagegeceg
cgcaggtcga
gccgectcectg
tggcctccag
agatgcagca
acgtggagat
cgcccgacct
tgccgctcta
agacggtggg
tcttccgcat
tgcgccagtg
ctttctctgc
tcccccactc

acccagagac

Artificial Sequence

KCNV2 cDNA, NM_133497.3

gagacggtcc
caggagcatt
agagggcaac
gaaggacgac
gggccccagce
ctaccagctg
cacctccacc
cgaatacttc
cggggtgctg
ctggggcegtg
cgacgagctg
ggaggcggag
gaacctcatg
caccttcgtg
gcactcgggg
gctgtgcatg
gaggcgcttc
ccttcagctg
cagcgtgggt
cctcaagctg
ctaccagcag
ggctgtctac
ctggtggteg

ccacctgggc

tggagctaca
tgctccctgg
tataactact
ctggcagaag
gaccctccgg
gactactgcg
agccgcagcec
ttcgaccgcg
ctggtgctcg
cggctcaagt
agcgaacggc
gaactcttcc
gagaagccat
ctcgtctccg
cagggcgagg
ggcttcttca
gcgegeageg
ctgctcgagt
aaggtgggtc
gcgcgccact
gtgggctgec
tctgtggagc
gccgeggtga

aggttttttg

ggccctggaa
gtgcccgttc
acatcgagga
aggaccagca
ccctgetgtc
agctggccgg
gccagctaag
acccggccgt
acgggctgtg
acacgccacg
tcaagatcca
gcgacatgceg
tctccteggt
tggtggcgct
gcggececaga
cgctcgagta
ccctcaacct
gcttcacggg
aggtgttgcg
ccaccggact
tgctgctctt
acgatgtgcc
gcatctccac

ccttcctctg

cacgacggag
cggctcccag
agacgaagac
ggcagegeggas
cacgctgaat
cttccccaag
cctgtgcgac
cttccagctg
tccgecgecgc
ctgctgecgc
gcacgagctg
cttctacggc
ggccgccaag
ggcgctcaac
cctgecggccc
cctgectgegce
ggtggacctg
cgagggccac
cgtcatgcgc
gecgtgecttc
catcgccatg
cagcaccaac
cgtgggctac

cattgctttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gggatcattc tcaacgggat gcccatttcc atcctctaca acaagttttc tgattactac

agcaagctga aggcttatga gtataccacc atacgcaggg agaggggaga ggtgaacttc

atgcagagag ccagaaagaa gatagctgag tgtttgcttg gaagcaaccc acagctcacc

ccaagacaag

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

13
3414
DNA

<220>

<223> CACN

<400> 13
atggtctgtg

actcccaact
cccgtggect
acctccctgt
gctgacacct
ctgcagaaga
gagctggtga
gtccagaatc
ctggtgttcg
gtggagctgg
aacacctcca
ttaaatggag
gacccaacgt
ggtataaaat
tggtacattc
agtatgaagg
ctgggggaga

ccttgtttta

agaattag

A2D4 cDNA,

gctgctctgc
tcctcgcaaa
gggcctttgt
cccctgegtg
tcggegggga
agtacaagga
ggaagttctc
tggtggaagc
actattacaa
gcgccgagtt
tcagcagcgt
tctacatgtc
tgacctggca
ggacacctga
aagctgctac
ggctgaggat
atgacttcat

aagggatcct

Artificial Sequence

NM_172364.4

cctccttccc
ccccagctcc
gcagaagacc
gggacaggcc
cctgtataac
tgtggagtcc
agaggacatg
tgccgaggag
ctcggtcctg
cctcctggag
gcagctgccc
tgaagccttg
atattttggc
tgagaatgga
ttctcccaag
gactattgcc

taatatcata

cgtccaggcg

ctccccaacc
agcagccgct
tcggccctcc
aagattcctc
actgtgacca
agtctgaaga
gagaacatgc
gccgacctga
atcaacgaga
tccaatgctc
accaacgtgt
aatgctgtct
agtgcaactg
gtcattactt
gacatagtga
aagcacacca
gcgtacaatg

gaccgagaca

ccaggcccac
ggattcccct
tgtggctgct
tggaaacagt
aatactcagg
tcgaggaggt
tgcggaggaa
accacgaatt
gggacgagaa
acttcagcaa
acaacaaaga
tcgtggagaa
gattcttcag
ttgactgccg
ttttggtgga
tcaccaccat
actacgtcca

atcgagagca

catgcctgca
ccagccaatg
gcttctaggc
gaagctatgg

ctctctcttg

ggatggcttg
agtcgaggcg
caatgaatcc
gggcaacttc
cctgeccggtg
cccagatatt
cttccagaga
gatctatcca
aaaccgcggce
cgtgagcggc
cttggacacc
ttacatcgag

tttcaaactg

1500

1560

1620

1638

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ctggtggagg
ttccagatcc
atgctcatca
ccagactgta
cgcatgaagt
gacacccagg
cacgaccacg
gctcagagcc
acgcgatccc
atgaagctgg
aatggctaca
aaacccaaac
gaatctctga
gttccgatgg
atcagcgaca
cttctgggga
ctggccggtg
cagctagagg
gagctggtcc
acagcgctgg
ggcacccggs
aggaagttcc
tggtaccgcc
gaaggaccag
accgtggaca
ctccagcgca

cagagctgcg

agttgatggt
tgaagcagtt
gcgacggegc
aggtccgagt
ggattgcatg
agaacgtgat
acatcatctg
tgacactgct
atggcattct
cgccccggta
tcctctccca
ctaactacaa
gaacagccat
ataaagggaa
cccctttcag
acacgtctgt
actggatcta
ccatgatccg
gggaggtgct
ccctcaacat
ctggcctcct
tgacacctga
aggcctcaga
aaagtgcggg
agaggacagc
aattctgggc

aggacagtga

caaaggtgtg
ccaagaggcc
cgtggaggac
tttcacttac
caacaacaaa
ggaatacctg
gacagaggcc
caccactgtg
cctgggtgtg
caagcttgga
tcccgacctc
cagtgtggat
gatcaatagg
gcgagttctt
tttggggsts
ggaagaaggc
ctgcatcaca
cttcctcacc
gtttgacgcg
gtccgaggag
gagaagcagc
ggacgaggcc
gcatcctgct
tgaacccatg
cattgctgca

ggcaacgegg

tctggactgc

ggggtcgtgg
aagcaaggaa
tacgagccgg
ctcattggga
ggctactaca
cacgtgctca
tacatggaca
gccatgccag
gtgggctcag
gtgcacggat
cggcccctgt
ctctccgaag
gaaacaggta
ttcctgacca
gtgctgtccc
ctgcatgact

gatattgacc

aggaaggacc
gtggtgacag
tctgaacacg
ttgttcgtgg
agcgtgttca
ggcagcttcg
gtggtgacgg
geegegsecs
cagtgcagca

ttcgtcatcg

accaagccct
gcctctgcaa
tgtttgagaa
gagaagtgtc
cgcagatctc
gccgeccccat
gcaagctcct
tcttcagcaa
atgtggccct
acgcctttct
acagagaggs
tggagtggga
ctctctcgat
atgactactt
ggggeeacgsg
tgcttcaccc
cagaccaccg
cagacctgga
cccccatgga
tggtggacat
gctccgagaa
ccctggaccg
tcttcaacct
caagcacagc
tccaaatgaa
ctgtggatgg

acaacaacgg

gagagaagcc
ccaggccatc
gtataactgg
ttttgctgac
aacgctggceg
ggtcatcaac
cagctcgcag
gaagaacgaa
gagagagctg
gaacaccaac
gaagaaacta
agaccaggct
ggatgtgaag
cttcacggac
agaatacatc
agacctggcc
gaagctcagc
gtgtgacgag
agcctactgg
ggccttcctg
ggtctccgac

cttcccgctg

ccgctgggcea
tgtggeggty
gctggaattc
gccgtgcaca

gttcattctg

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



atctccaaga
acccagctgc
tgcaaaccct
ttcttgacgg
gtctggggct
aaacacaaga
cagccggcca
gtggtgcagc
tgcagcatct
aaatgtgacc
catccagagg
ctactcctgc
<210>
<211>

<212>
<213>

14

DNA
<220>
<223>

<400> 14
atgtttaaat

gaacaaagtt
acagcacagg
acgtctgaag
gatctgacca
cagaaggaaa
gctcctgtta
caaagaacag
agcccacaaa

acagaacatt

2430

ggtcccgaga
tcagcatggg
cgagtcacca
cgaccaggtg
cctggtacga
agcaggaccc
tccgggaggc
agattcccaa
tcccaccagt
ggatgcgctc
agaatgccca

tgcctgtgtg

cgctgacaaa
ctcgtcggaa
aagaaaacaa
agccacacac
caaaccctga
tggaccccgg
taaatgagta
ccctctacaa
ctgcaaagcc

actacaggct

gacgggaaga
ggtgttcagc
ccacagtgca
gctgctgcag
cagagggscc
gctgcagccc
caacgggatc
cagtaacctc
gctgcaggag
ccagaagctc
ggactgcggc

tgcctggges

Artificial Sequence

CNGB3 cDNA, NM_019098.4

agtcaacaag
tgaagaaggc
aggtgaagag
caacatacaa
ccctcaaaat
gaaagaaggt
tgccgatgcc
gaaaaagttg
cacggctgta

gttgtggttc

tttctggggg

caagtgacta
gcccageccc
gagctggtgc
gaggccaaaa
tgcgacacgg
gtggagtgcg
ctcctecctgg
gcgacagaag
cgeceggegac
ggcgecetegg

ctactgcccc

gtgaagccta
tctcacccaa
aaatctctca
gacaaactct
gcagcagaac
ccaaacagcc
cagctacaca
gtagagggag
ccaccagtaa

aaagtcaaaa

aggtggatgg
tgtatgacta
tggtcagccc
tgttcctgct
gtgtcttcca
agtaccccgt
ggccctgcca
tgacagaccc
tcaaatataa
cagactcctg
acacctcagc

aactcctgcg

taggagagaa
gtaatcagtc
aaaccaagtc
ccaagaaaaa
caactggaac
cacaaaacaa
acctggtgaa
atctctcctc
aagaaagcga

agatgccttt

tgctgtcctg
tcaggccatg
aatttctgcc
ggagtggagt
tcactcccac
gttcgtgtac
gaaggtattt
cacctgtgac
tgcctctgtc
ccacgccttc

ctcgccgcecc

gtga

caatgagaat
tcagcaaacc
aactccagtc
ttcctctgga
agtgccagag
accgcctgca
aagaatgcgt
acccgaagcc
tgataagcca

aacagagtac

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3414

60

120

180

240

300

360

420

480

540

600



ttaaagcgaa
tggctcttgce
gtcttcccat
gatatcatct
ggagacataa
cagttggatg
ccaatgttta
ctagagtcta
ctgtttattc
ggcactacta
gcagttcgaa
gtttttcaac
atgagagatg
gacaccattg
acttggtatg
accctaccaa
aaagtcgact
aaatccgttc
atgtatatca
ctggttactc
ggaaaccgtc
aaaaagaccc
aaagccagag
gatcttgccc
ggaggcacag
cagaagaaag

aaagaaaatg

ttaaacttcc
ttgtcactct
atcaaaccgc
acctttatga
tagtggattc
tcgcatcaat
gagcaaatag
taatggacaa
tgcacattaa
gatgggtgta
ctttaattac
tcttgaattt
tgattggagc
cctacatgaa
aatatacatg
ctacggtcca
tgttcaaggg
tctatttgcc
tcaagcatgg
tgaaagctgg
gaactgccaa
tccaagaaat
tgcttttaaa
tcctcttecc
gaaaagcaag
aaaattctga

aagataaaca

aaacagcata
tgcctataac
agacaacata
tatgctattt
aaatgagcta
aataccattt
gatgttaaag
agcatatatc
tgcctgtgtt
tgatggggaa
cattggtggc
tttttctgga
agctacagcc
caattactcc
ggactctcaa
gttagccctc
ttgtgataca
tggtgacttt
agaagtccaa
gtcggtgttt
tgtggtggcc
tctagtgcat
gcagaaggct
accgaaagaa
tcttgcaaga
aggaggagasg

aaaagaaaat

gattcataca
tggaactgct
cactactggc
atccagccca
aggaaacact
gatatttgct
tacacttcat
tacagagtta
tattactggg
ggaaacgagt
ctaccagaac
gtttttgtgt
aatcagaact
attcctaaac
agaatgctag
gccattgatg
cagatgattt
gtctgcaaaa
gttcttggag
ggagaaatca
cacgggtttg
tatccagatt
aagaccgcag
gagacaccca
ctactcaaat
gaagaaggaa

gaagataaag

cagatcgact
ggtttatacc
ttattgcgga
gactccagtt
acaggacttc
acctcttctt
tttttgaatt
ttcgaacaac
cttcaaacta
atctgagatg
cacaaacttt
tctccagttt
acttccgcgc
ttgtgcaaaa
atgagtctga
tgaacttcag
atgacatgtt
agggagaaat
gccctgatgg
gccttctagce
ccaatctttt
ctgaaaggat
aagcaacccc
aactgtttaa
tgaagcgaga
aagaaaatga

gaaaagaaaa

ctatctcctg
actgcgcctc
catcatatgt
tgtaagagga
tccaaaattt
tgggtttaat
taatcatcac
tggatacttg
tgaaggaatt
ttattattgg
atttgaaatt
aattggtcag
ctgcatggat
gcgagttcgg
tttgcttaag
catcatcagc
gctaagattg
tggcaaggaa
tactaaagtt
agcaggagega
aactctagac
cctcatgaag
tccaagaaaa
aactctccta
gcaagcagct
agataaacaa

tgaagataaa

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



gataaaggaa gagagccaga agagaagcca ctggacagac ctgaatgtac agcaagtcct 2280
attgcagtgg aggaagaacc ccactcagtt agaaggacag ttttacccag agggacttct 2340
cgtcaatcac tcattatcag catggctcct tctgctgagg gcggagaaga ggttcttact 2400
attgaagtca aagaaaaggc taagcaataa 2430

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

<220>
<223>

15

1786

DNA

Artificial Sequence

hG1l.7 construct , 1.2 kb M/L opsin LCR fragment, 500 bp M opsin
fragment, with M8 mutation

E:gg;at;Za agggtgggtg caggaggctg aggggtgggg aaagggcatg ggtgtttcat 60
gaggacagag cttccgtttc atgcaatgaa aagagtttgg agacggatgg tggtgactgg 120
actatacact tacacacggt agcgatggta cactttgtat tatgtatatt ttaccacgat 180
ctttttaaag tgtcaaaggc aaatggccaa atggttcctt gtcctatagc tgtagcagcc 240
atcggctgtt agtgacaaag cccctgagtc aagatgacag cagcccccat aactcctaat 300
cggctctccc gecgtggagtc atttaggagt agtcgcatta gagacaagtc caacatctaa 360
tcttccaccc tggccaggge cccagctggce agcgagggtg ggagactccg ggcagagceag 420
agggcgctga cattggggec cggectgget tgggtcccte tggectttcc ccaggggcecc 480
tctttccttg gggectttctt gggeccgeccac tgctcccget cctectecccce catcccaccc 540
cctcaccccc tcgttcttca tatccttctc tagtgctccc tccactttca tccacccttc 600
tgcaagagtg tgggaccaca aatgagtttt cacctggcct ggggacacac gtgcccccac 660
aggtgctgag tgactttcta ggacagtaat ctgctttagg ctaaaatggg acttgatctt 720
ctgttagccc taatcatcaa ttagcagagc cggtgaaggt gcagaaccta ccgcctttcc 780
aggcctcctec ccacctctge cacctccact ctccttecctg ggatgtgggg gctggcacac 840
gtgtggccca gggcattggt gggattgcac tgagctgggt cattagcgta atcctggaca 900
agggcagaca gggcgagegg agggccaget ccggggectca ggcaaggetg ggggettcecc 960
ccagacaccc cactcctcct ctgectggacc cccacttcat agggcacttc gtgttctcaa 1020
agggcttcca aatagcatgg tggccttgga tgcccaggga agcctcagag ttgcttatct 1080



ccctctagac
cagccagctc
ccggtggggc
ggtatttgcc
gttagtcagg
agtgctggga
ggtctgttgc
ccagattcaa
aaatccctct
gaggaggtct
taaggtgaag
gacgcaccat
<210> 16

<211> 6

<212> DNA

<213>

<220>

<223> M8 m

<400>
tctaga

16

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

17
1970
DNA

<220>

<223>

<400> 17

agaaggggaa

atggcggtaa
aggtgatctc
actaagccca
ctggtcggga
ttacaggcgt
ccaggctaga
gcgattctcc
gagccgceccc
aagtcccagg

aggcccggsgc

ctagagctgc

utation

tctcggtcaa

tgggacaagg
agaggaggct
gctaattgtt
actcctgacc
gtgccactgt
gttcagtggc
tgcctcgacc
cgggggctceg
cccaattaag

tgatcccact

cgtcggggac

Artificial Sequence

Artificial Sequence

gagggagags
ctggccagcc
cacttctggg
ttttatttag
tcaggagatc
gcccagcecac
gccatctcag
tcccagtagc
cctcaggagc
agatcagatg
ggccggtata

agggctttcc

tcgccctgtt
atcccaccct
tctcacattc
tagaaacggg
tacccgcctt
ttttttttag
ctcactgcaa
tgggattaca
aaggaagcaa
gtgtaggatt
aagcaccgtg

atagcc

caaggccacc
cagaagggac
ttggatcaca
gtttcaccat
ggcctcccaa
acagagtctt
cctccgcectc
ggtttccagc
ggggtgggag
tgggagcttt

accctcaggt

2.0 kb M opsin promoter fragment with M8 mutation

taaaaagcaa gtcttgccag ggcagtggtg tgcacctgtg gtcccagcta ctcaggatgc

tgaggcagga ggattacttg tgcccagcaa gtagaggctg cagtgacctg tgactgtgct

actgccctcc aacctgggtg acagagtgag accttgtctc aaaaaaaaaa gagcggggsge

ggggggeccgg geecgggegtg gtggctcaca getgtaatcc cagcactttg ggaagccaag

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1786

60

120

180

240



gcgggtggat
gtccctacta
actggggagg
gagactgcgc
aaaaagtaat
gaaaaaaatg
aaaataaaac
aaggtggstg
cccgtctcta
gtagtcccag
gctgccgtga
aaataaataa
gggctaatca
atataaagac
aacgtataat
ttaaatacta
ggctggcgag
attcagggtt
agacagagtt
caacctcgac
tacaggtatt
ccatgttagt
ccaaagtgct
tcttggtctg
cctcccagat

cagcaaatcc

ggaggagegasg

cacttgaggt
aaaatacaaa
ctgaggcagg
cactgcactc
cactagaaaa
ggacttgatt
aagggctggg
gatctcttga
ttaaaaaaaa
ctacccagga
tcgcaccact
ataaaagcaa
acacaatata
attaaagggt
aaaacatgta
ttttctcatc
aatgtggcag
ttggtttttt
ttgctcttgt
ctcccaggta
tgccactaag
caggctggtc
gggattacag
ttgcccaggc
tcaagcgatt
ctctgagccg

gtctaagtcc

caggagtttg
aattagccgg
agaattgctt
cagcctgact
gaagctacat
aatcaaaaca
tgtgctggct
gctcaggagg
aattaataca
cgctgagacg
gccctccagc
acaagaaaaa
taaagaactg
agccacggac
attgcaaggt
caccagaacg
aaggtgatgt
tttaatcgca
tgcccaggct
caagcgattc
cccagctaat
gggaactcct
gcgtgtgcca
tagagttcag
ctcctgectc

ccceceggegsee

caggcccaat

agaccatcat
gcatggtggc
gagccggegea
gacaagagtg
atgtacataa
aaaacaaaaa
catgcctgta
tcaagaccag
acaattatcc
ggaggatcgc
cagggtggca
aaaaggcttg
caaatcagta
atctcagacg
gatccgggaa
Ccaaaaatta
cacataccct
attaggtggc
ggagtgcaat
tcctgtctca
tgttttttat
gacctcagga
ctgtgcccag
tggcgccatc
gacctcccag
ctcgcctcag

taagagatca

ggtcaacact
acacacctgt
gacggaggtt
agattgtctc
catccaaata
agaaagaaag
atcccagcac
cctgggcaac
tggagtggtsy
ttgatcccgg
gactgagacc
aaacatatct
aactaagagc
acgaaaaaca
tagtaagcga
aaaagcctaa
gcaagtggga
ctgttaaatt
ggctcgatct
gcctcccaag
ttagtagaaa
gatctacccg
ccactttttt
tcagctcact
tagctgggat
gagcaaggaa

gatggtgtag

gcgaaacact
aatcccagct
gcagtgagcc
aaaaaaaaaa
accaagagga
aaagggeeag
tttggaagcc
atggcgaaac
gtgcacacct
ggatgtcgag
ccatctcaaa
gatagataaa
aaataaccca
aaagacagta
aaagcaacaa
caatgtccag
atctaaacag
ttttttcttg
tggctcaccg
tagctgggag
cggggtttca
ccttggcectc
ttagacagag
gcaacctccg

tacaggtttc

gcaaggggtg

gatttgggag

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



cttttaaggt gaagaggccc gggctgatcc cactggccgg tataaagcac cgtgaccctc 1920

aggtgacgca ccatctagag ctgccgtcgg ggacagggect ttccatagcc 1970



