SEQUENCE LISTING
<110> King Faisal Specialist Hospital & Research Centre
<120> A method for increasing protein expression in cells
<130> K30371PCT
<160> 36
<170> PatentIn version 3.5
<21i0> 1
<211> 175
<212> DNA

<213> Oryctolagus cuniculus

<400> 1
ggtgaggccg agtttggtaa gtatcctttt tacagcacaa cttaatgaga cagatagaaa

ctgaccggtg ggagtctgcg geccgcagtct tgtagaaaca gagtagtcgc ctgcttttcet
gccaggtget gacttctcte cccttetett ttttectttt ctcaggttgg tgtcg
<210> 2

<211> 173

<212> DNA

<213> Artificial Sequence

<220>
<223> Reduced number of UU and/or UA dinucleotides

<400> 2
ggtgaggccg agtttggtaa gtgtcctctg aacagcacaa ctgaatgaga cagaagaaac

tgaccggtgg gagtctgecgg ccgcagtctg tagaaacaga gtagtcgcct gcttttcectge

caggtgctga cttctctcce cttctctttt ttccttttct caggttggtg tcg

<210> 3
<211> 173
<212> DNA

<213> Artificial Sequence

<220>
<223> Reduced number of UU and/or UA dinucleotides

<400> 3
ggtgaggccg agtttggtaa gtgtcctctg aacagcacaa ctgaatgaga cagaagaaac

tgaccggtgg gagtctgecgg ccgcagtctg tagaaacaga gtagtcgcct gtcttctgcec
aggtgctgac tctctctccce cttctcectecte ttcctettct caggttggtg tcg

<210> 4

<211> 126

<212> DNA

<213> Simian virus 40

<400> 4

60

120

175

60

120

173

60

120

173



tgaatgcaat tgttgttgtt aacttgttta ttgcagctta taatggttac aaataaagca

atagcatcac aaatttcaca aataaagcat ttttttcact gcattctagt tgtggtttgt

ccaaac
<210> 5
<211> 118
<212> DNA
<213>
<220>
<223>
<400> 5
tgaatgcaat
catcacaaat
<210> 6
<211> 245
<212> DNA
<213> Bos
<400> 6
tctagagatc
tgttgtttge
ttcctaataa
gggtggggtyg
ttaag
<210> 7
<211> 237
<212> DNA
<213>
<220>
<223>
<400> 7
tctagagatc
gtctgccect
ataaaatgag
tggggcagca
<210> 8
<211> 717
<212> DNA
<213>
<220>
<223>

Artificial Sequence

Reduced number of UU and/or UA dinucleotides

gtgcgtcaac tgtctgtctg cagctcacaa tggttacaaa taaagcaatg

ctcacaaatc aagcatctgt cactgcatct agtgtggtct gtccaaac

taurus

tgtgtgttgg ttttttgtgg atctgctgtg ccttctagtt

ccctecceeceg tgecttectt

aatgaggaaa ttgcatcgca

gggcagcaca gcaaggggga

Artificial Sequence

tgtgtgttgg tctgtgtgga
ccceecgtgee tcectgaccect

gaaatgcatc gcatgtctga

cagcaagggg gaggatctgg

Artificial Sequence

gaccctggaa
ttgtctgagt

ggattgggaa

tctgctgtgce
ggaaggtgcc
gtggtgtcat

gaagacaatg

Enhanced green fluorescent protein

ggtgccactc
aggtgtcatt

gacaatagca

Reduced number of UU and/or UA dinucleotides

ctctagtgcc
actcccactg
ctctatcctg

caggcatgct

gccagccatc
ccactgtcct
ctattctggg

ggcatgctgc

agccatctgt
tcctgtecta

99999tgggg

gcttaag

60

120

126

60

118

60

120

180

240

245

60

120

180

237



<400> 8
atggctagca

ggtgatgtta
ggaaaactta
cggcatgact
ttcaaagatg
gttaatagaa
aaattggaat
ggaatcaaag
gaccattatc
tacctgtcca
cttcttgagt
<210> 9

<211> 717
<212> DNA

<213>

<220>
<223>

<400> 9
atggccagca

ggcgacgtga
ggcaagctga
ctggtgacca
cggcacgact
ttcaaggacg
gtgaaccgga
aagctggaat
ggcatcaagg
gaccactacc
tacctgagca
ctgctggaat

<210> 10
<211> 684

aaggagaaga
acggccacaa
ccctgaagtt
ctctgtgcta
ttttcaagag
acggcaacta
tcgagttaaa
acaactataa
tgaacttcaa
aacaaaatac
cacaatctgc

ttgtaacagc

Reduced number

agggcgagga
acggccacaa
ccctgaagtt
ccctétgcta
tcttcaagag
acggcaacta
tcgagctgaa
acaactacaa
tcaacttcaa
agcagaacac
cccagagcgce

tcgtgacagce

actcttcact
gttctctgtc
catctgcact
tggtgttcaa
tgccatgccce
caagacacgt
aggtattgac
ctcacacaat
gacccgccac
tccaattggce
cctttcgaaa

tgctgggatt

Artificial Sequence

ggagttgtcc
agtggagagg
actggcaaac
tgcttttcaa
gaaggttatg
gctgaagtca
ttcaaggaag
gtatacatca
aacattgaag
gatggccctg
gatcccaacg

acacatggca

caattcttgt

gtgaaggtga

tgcctgttce

tacaggaaag
agtttgaagg
atggcaacat
tggcagacaa
atggaagcgt
tccttttace
aaaagagaga

tggatgaact

of UU and/or UA dinucleotides

actgttcacc
gttcagcgtg
catctgcacc
cggcgtgcag
cgccatgccc
caagaccagg
gggcatcgac
cagccacaac
gacccggcac
ccccatcgge
cctgagcaag

cgccggaatc

ggcgtggtge
agcggcegagg
accggcaagce
tgcttcagcé
gagggctacg
gccgaggtga
ttcaaagagg
gtgtacatca
aacatcgagg
gacggccccg
gaccccaacg

acccacggca

ccatcctggt
gcgaaggcga
tgcccgtgece
gataccccga
tgcaggaacg
agttcgaggg
acggcaacat
tggccgacaa
acggcagcegt
tgctgctgece
agaagcggga

tggacgagct

tgaattagat
tgcaacatac
atggccaaca
tcatatgaaa
gaccatcttc
tgataccctt
tctgggacac
acaaaagaat
tcaactagca
agacaaccat
ccacatggtc

gtacaac

ggagctggac
cgccacctac
ctggcccacc
ccacatgaag
gaccatcttc
cgacacactg
cctgggccac
gcagaagaac
gcagctggcc
cgacaaccac
ccacatggtg

gtacaac

60

120

180

300

360

420

480

540

600

660

717

60

120

180

240

300

360

420

480

540

600

660

717



<212> DNA

<213>

<400> 10
atgggcgtga

cacaaattcg
gacctgaccg
ttcgactacg
cagaccttcc
tgtatcgcta
atccgcttcg
aagtgggagc
aatatggcac
aaagccaaga
gtgagccacg
ggactacccc
<210> 11

<211> 809
<212> DNA

<213>

<220>
<223>

<400> 11
atgggcgtga

cacaaattcg
gacctgaccg
ttcgactacg
.cagaccttcc
tgcatcgega
atccgcttceg
aagtgggagc
aacatggcac
aaagccaaga
gtgagccacg
ggactgcccce

atgatggcac

tcaagcccga
tgatcgaggg
tgatcgaggg
gtaaccgtgt
ccgagggcta
caaacgacat
acggggtcaa
ccagtaccga
tgctcttgga
aggtggtgca
acaaggacta

gccaggccgg

tcaagcccga
tgatcgaggg
tgatcgaggg
gcaaccgtgt
ccgagggcta
caaacgacat
acggggtcaa
ccagcaccga
tgctcctgga
aggtggtgca
acaaggacta

gccaggccgg

actgcccatg

Montastrea cavernosa

catgaagatc
cgacgggaaa
cgcccececcectg
cttcgccaag
ctcgtgggag
caccatgatg
cttccctgcet
gaagatgtac
gggaggcggc
gcttcccgac
caacaaagtc

ctaa

Artificial Sequence

catgaagatc
cgacgggaaa
cgccececectg
cttcgccaag
ctcgtgggag
caccatgatg
cttccctgece
gaagatgtac
gggaggcggc
gctgcccgac
caacaaagtc
ctgaagtctc

agctgtgctc

aagctgcgga
ggcaagccct
ccettegett
taccccaagg
cgaagcatga
aagggtgtgg
aatggcccgg
gtgcgggacyg
cactaccgct
taccacttcg

aagctgtacg

aagctgcgga
ggcaagccct
ccecttegect
taccccaagg
cgaagcétga
aagggtgtgg
aatggcccgg
gtgcgggacg
cactaccgcect
taccacttcg
aagctgtacg
acggcttccce

aggagtctgg

tggagggcgce
ttgagggtaa
atgacattct
acatccctga
catacgagga
acgactgctt
tgatgcagcg
gcgtactgaa
gcgacttcaa
tggaccaccg

agcacgccga

Reduced number of UU and/or UA dinucleotides

tggagggcge
tcgagggcaa
acgacatcct
acatccctga
catacgagga
acgactgcectt
tgatgcagcg
gcgtcctgaa
gcgacttcaa
tggaccaccg
agcacgccga
acccgaggtc

catggacaga

cgtgaacggc
gcagactatg
caccaccgtyg
ctacttcaag
ccagggaatc
cgtgtacaaa
caagacccta
gggcgatgtt
gaccacctac
catcgagatc

agcccacage

cgtgaacggc
gcagacgatg
gaccaccgtg
ctacttcaag
ccagggaatc
cgtgtacaaa
caagaccctg
gggcgatgtg
gaccacctac
catcgagatc
agcccacagce
gaggagcagg

caccccgetg

300

360

420

480

540

600

660

684

60

120

180

240

300

360

420

480

540

600

660

720

780



cctgtgccag tgccaggatc aatgtgtga

<210> 12

<211> 711
<212> DNA
<213>

<400> 12
atggtgagca

ctgaagatgg
aagccctacg
ttctcctacg
cccgacgaca
accatgacct
gactccttca
atgcagaagg
gtgctgaagg
gacttcaaga
gaccaccgca
atcgccgtgg
<210> 13

<211> 712
<212> DNA

<213>

<220>
<223>

<400> 13
atggtgagca

ctgaagatgg
aagccctacg
ttctcctacg
cccgacgaca
accatgacct
gactccttca
atgcagaagg
gtgctgaagg

gacttcaaga

agggcgagga
agggcaacgt
acggcaccaa
acattctgac
tccccaacta
tcgaggacaa
tctacgagat
agaccaccgg
gcgacgtcaa
ccatctacag
tcgagatcct

cccgcaacte

agggcgagga
agggcaacgt
acggcaccaa
acatcctgac
tccccaacta
tcgaggacaa
tctacgagat
agaccaccgg
gcgacgtcaa

ccatctacag

Clavularia species

gaccacaatg
gaatggccac
caccatcaac
caccgcegtte
cttcaagcag
gggcatcgtg
acacctcaag
ctgggacgcc
gatgaagctg
ggccaagaag
gaaccacgac

caccgacggc

Artificial Sequence

gaccacaatg
gaatggccac
caccatcaac
caccgcgttce
cttcaagcag
gggcatcgtg
ccacctcaag
ctgggacgcce
gatgaagctg

ggccaagaag

ggcgtaatca
gccttcgtga
ctggaggtga
agttacggca
tecctteececg
aaggtgaagt
ggcgagaact
tccaccgaga
ctgctggagg
gcggtgaage
aaggactaca

atggacgagc

ggcgtgatca
gccttegtga
ctggaggtga
agctacggca
tcctteecceg
aaggtgaagt
ggcgagaact
tccaccgaga
ctgctggagg

gcggtgaagce

agcccgacat
tcgagggcga
aggagggagce
acagggcctt
agggctactc
ccgacatctc
tcceccecceccecaa
ggatgtacgt
gcggcggecea
tgcccgacta
acaaggtgac

tgtacaagta

Reduced number of UU and/or UA dinucleotides

agcccgacat
tcgagggcga
aggagggage
acagggcctt
agggctacag
ccgacatctc
tcceccecccaa
ggatgtacgt
gcggcggeea

tgcccgacta

gaagatcaag
gggcgagggce
ccccctgcecce
caccaagtac
ttgggagcge
catggaggag
cggccccegtg
gcgcgacgge
ccaccgcgtt
tcactttgtg
cgtttacgag

a

gaagatcaag
gggcgagggce
cccectgeec
caccaagtac
ctgggagcgce
catggaggag
cggcccegtg
gcgcgacggce
ccaccgegtg

tcacttcgtg

809

60

120

180

240

300

360

420

480

540

600

660

711

60

120

180

240

300

360

420

480

540

600



gaccaccgca tcgagatcct gaaccacgac aaggactaca acaaggtgac cgtgtacgag

atcgccgtgg cccgcaactc caccgacggce atggacgagc tgtacaagct ga

<210> 14

<211> 1368
<212> DNA
<213> Fire

A

nns 1A
VAV ES L3

A
a;ggaagacg
accgctggag
gcttttacag
gttcggttgg
tgcagtgaaa
gcagttgcge
tcgcagcecta
aaaaagctcc
tttcagtcga
tttgtgccag
tctactggtc
catgccagag
gttccattcc
cgagtcgtct
aagattcaaa
attgacaaat
aaggaagtcg
gggctcactg
gcggtcggta
acgctgggceg
tatgtaaaca

ggagacatag

ctgattaagt

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

15
1650
DNA

fly

ccaaaaacat
agcaactgca
atgcacatat
cagaagctat
actctcttca
ccgcgaacga
ccgtggtgtt
caatcatcca
tgtacacgtt
agtccttcga
tgcctaaagg
atcctatttt
atcacggttt
taatgtatag
gtgcgctget
acgatttatc
gggaagcggt
agactacatc
aagttgttcc
ttaatcaaag
atccggaagce
cttactggga

acaaaggcta

aaagaaaggc
taaggctatg
cgaggtggac
gaaacgatat
attctttatg
catttataat
cgtttccaaa
aaaaattatt
cgtcacatct
tagggacaag
tgtcgctctg
tggcaatcaa
tggaatgttt
atttgaagaa
ggtgccaacc
taatttacac
tgccaagagg
agctattctg
attttttgaa
aggcgaactg
gaccaacgcc

cgaagacgaa

tcaggtggct

Artificial Sequence

ccggcgcecat
aagagatacg
atcacttacg
gggctgaata
ccggtgttgg
gaacgtgaat
aaggggttgce
atcatggatt
catctacctc
acaattgcac
cctcatagaa
atcattccgg
actacactcg
gagctgtttc
ctattctcct
gaaattgctt
ttccatctgce
attacacccg
gcgaaggttg
tgtgtgagag
ttgattgaca
cacttcttca

cccgctgaat

tctatcecget
ccctggttcce
ctgagtactt
caaatcacag
gcgcgttatt
tgctcaacag
aaaaaatttt
ctaaaacgga
ccggttttaa
tgatcatgaa
ctgcctgegt
atactgcgat
gatatttgat
tgaggagcct
tcttcgecaa
ctggtggcge
caggtatcag
agggggatga
tggatctgga
gtcctatgat
aggatggatg
tcgttgaccg

tggaatcc

ggaagatgga
tggaacaatt
cgaaatgtcc
aatcgtecgta
tatcggagtt
tatgggcatt
gaacgtgcaa
ttaccaggga
tgaatacgat
ctcctctgga
gagattctcg
tttaégtgtt
atgtggattt
tcaggattac
aagcactctg
tccectetet
gcaaggatat
taaaccgggc
taccgggaaa
tatgtecggt
gctacattct

cctgaagtct

660

712

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1368



<220>
<223>

<400> 15
atggaagacg

accgctggag
gcgttcacag

e e e e
[

ccggeegg
tgcagtgaaa
gcagtcgcgce
tcgcagcecca
aaaaagctcc
ttccagtcga
ttcgtgecag
agcactggtc
catgccagag
gtcccattcce
cgagtcgtcc
aagatccaaa
atcgacaaat
aaggaagtcg
gggctcactg
gcggtcggga
acgctgggceg
tacgtgaaca
ggagacatcg
ctgatcaagt
caccccaaca
ccecgecgcecg
tacgtcgcca
gaagtgccga

aaggccaaga

<210> 16

Reduced number

ccaaaaacat
agcaactgca
atgcacacat
cagaagccat
actctctgca
ccgcgaacga
ccgtggtgtt
caatcatcca
tgtacacgtt
agtccttcga
tgcccaaagg
atcccatctt
atcacggcett
tgatgtacag
gtgcgctget
acgatctcag
gggaagcggt
agacgacatc
aagtggtccc
ttaatcaaag
atccggaagc
cgtactggga
acaaaggcta
tcttcgacge
tcgtggttct
gtcaagtaac

aaggtctgac

agggcggaaa

of UU and/or UA dinucleotides

caagaaaggc ccggcgccat tctacccgcet

caaggccatg

cgaggtggac

attcttcatg
catctacaat
cgtgtccaaa
aaaaatcatc
cgtcacatct
cagggacaag
tgtecgcectctg
cggcaatcaa
cggaatgttc
attcgaagaa
ggtgccaacc
caatctgcac
cgccaagagg
agccatcctg
attcttcgaa
aggcgaactg
gaccaacgcc
cgaagacgaa
ccaggtggct
aggtgtcgca
ggagcacgga
aaccgcgaaa
cggaaaactc

gatcgcecgtg

aagagatacg

atcacctacg

ccggtgetgg
gaacgtgaac
aaggggctgc
atcatggaca
catctgcctc
acaatcgcac
cctcacagaa
atcatcccgg
acgacactcg
gagctgttcc
ctgttctcct
gaaatcgcct
ttccatctgce
atcacacccg
gcgaaggttg
tgtgtgagag
ctgatcgaca
cacttcttca
cccgctgaac
ggtctgcceg
aagacgatga
aagctgcgceg

gacgcaagaa

ccctggtgece

ctgagtactt

gcgcgectgtt
tcctcaacag
aaaaaatcct
gcaaaacgga
ccggcttcaa
tgatcatgaa
ctgcctgcecgt
acactgcgat
gatacctgat
tgaggagcct
tcttcgccaa
ctggtggcge
cagggatcag
agggggatga
tggatctgga
gtcccatgat
aggatggatg
tcgtggaccg
tcgaatccat
acgatgacgc
cggaaaaaga
gaggagttgt

aaatcagaga

ggaagatgga
tggaacaatc

cgaaatgtcc

catcggagtg
catgggcatc
gaacgtgcaa
ctaccaggga
tgaatacgac
ctcctetgga
gagattctcg
cctgagtgtg
ctgtggattc
ccaggactac
aagcactctg
tccectcetece
gcaaggatac
caaaccgggc
caccgggaaa
catgtccggce
gctccactct
cctgaagtct
cctgctccaa
cggtgaactg
gatcgtggac
gttcgtggac

gatcctcatc

60

120

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1650



1656
DNA
Fire

<211>
<212>
<213>

<400> 16
atggaagatg

accgcecggcg
gcctttaccg
gttcagctgg
tgcagcgaga
gctgtggccc
agccagccca
aagaagctac
ttccaaagca
ttcgtgececg
agtaccggat
catgcccgeg
gtgccatttc
cgggtcgtgce
aagattcaat
atcgacaagt
aaggaggtag
ggcctgacag
gcagtaggcé
acactgggtg
tacgttaaca
ggcgacatcg
ctgatcaaat
caccccaaca
cccgecgcag
tatgtggcca
gaggtgccta

aaggccaaga

<210> 17

fly

ccaaaaacat
agcagctgca
acgcacatat
cagaagctat
atagcttgca
cagctaacga
ccgtcgtatt
cgatcataca
tgtacacctt
agagcttcga
tgcccaaggg
accccatctt
accacggctt
tcatgtaccg
ctgccctget
acgacctaag
gtgaggccgt
aaacaaccag
aggtggtgcc
tgaaccagcg
accccgaggce
cctactggga
acaagggcta
tcttcgacge
tcgtcgtgcet
gccaggttac

aaggactgac

agggcggcaa

taagaagggc
caaagccatg
cgaggtggac
gaagcgctat
gttcttcatg
catctacaac
cgtgagcaag
aaagatcatc
cgtgacttcc
ccgggacaaa
cgtagcccta
cggcaaccag
cggcatgttc
cttcgaggag
ggtgcccaca
caacttgcac
ggccaaacgdc
cgccattctg
cttcttcgag
cggcgagctg
tacaaacgct
cgaggacgag
ccaggtagcc
cggggtcgcce
ggaacacggt
aaccgccaag
cggcaagttg

gatcgccgtg

ccagcgccat
aagcgctacg
attacctacg
gagctgaata
ccecgtgttgg
gagcgcgagce
aaagggctge
atcatggata
catttgccac
accatcgccc
ccgcaccgca
atcatccceg
accacgctgg
gagctattct
ctatttagct
gagatcgcca
ttccacctac
atcacccceg
gctaaggtgg
tgcétccgtg
ctcatcgaca
cacttcttca
ccagccgaac
ggcctgccecg
aaaaccatga
aagctgcgceg
gacgcccgcea

taataa

tctacccact
ccctggtgece
ccgagtactt
caaaccatceg
gtgccctgtt
tgctgaacag
aaaagatcct
gcaagaccga
ccggcttcaa
tgatcatgaa
ccgecttgtgt
acaccgctat
gctacttgat
tgcgcagett
tcttcgetaa
gcggcggggce
caggcatccg
aaggggacga
tggacttgga
gccccatgat
aggacggctg
tcgtggaccg
tggagagcat
acgacgatgc
ccgagaagga
gtggtgttgt

agatccgcga

cgaagacggg
cggcaccatc

cgagatgagc

catcggtgtg
catgggcatc
caacgtgcaa
ctaccagggc
cgagtacgac
cagtagtggc
ccgattcagt
cctcagcgtg
ctgcggcttt
gcaagactat
gagcactctc
gccgctcage
ccagggctac
caagcctggc
caccggtaag
catgagcggc
gctgcacagc
gctgaagagc
cctgctgceaa
cggcgagctg
gatcgtggac
gttcgtggac

gattctcatt

60

120

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1656



1653
DNA

<211>
212>
<213>

<220>

<223> Redu

<400> 17
atggaagatg

accgcaggcg
gccttcaccg
gtgcggetgg
tgcagcgaga
gctgtggccce
agccagccca
aagaagctgc
ttccaaagca
ttcgtgccceg
agcaccggac
catgcacgcg
gtgccattcc
cgggtcgtgce
aagatccaat
atcgacaagt
aaggaggtgg
ggcctgacag
gcagtgggca
aéactgggtg
tacgtgaaca
ggcgacatcg
ctgatcaaat
caccccaaca
cccgcagcag
tacgtggcecca
gaggtgccca

aaggccaaga

ced number

ccaaaaacat
agcagctgca
acgcacacat
cagaagccat
acagcctgca
cagccaacga
ccgtegtgtt
cgatcatcca
tgtacacctt
agagcttcga
tgcccaaggg
accccatctt
accacggcett
tcatgtaccg
ctgcccectget
acgacctgag
gtgaggccgt
aaacaaccag
aggtggtgcc
tgaaccagcg
accccgaggce
cctactggga
acaagggcta
tcttcgacge
tcgtcgtgcet
gccaggtgac
aaggactgac

agggcggcaa

Artificial Sequence

of UU and/or UA dinucleotides

caagaagggc
caaagccatg
cgaggtggac
gaagcgctac
gttcttcatg
catctacaac
cgtgagcaag
aaagatcatc
cgtgacctcc
ccgggacaaa
cgtggcactg
cggcaaccag
cggcatgttc
cttcgaggag
ggtgcccaca
caacctgcac
ggccaaacgce
cgccattctg
cttcttcgag
cggcgagctg
cacaaacgct
cgaggacgag
ccaggtggcc
cggagtcgcc
ggaacacggc
aaccgccaag
cggcaagctg

gatcgcecgtg

ccagcgccat
aagcgctacg
atcacctacg
gggctgaaca
cccgtgetgg
gagcgcgagce
aaagggctgc
atcatggaca
cacctgccac
accatcgccc
ccgcaccgca
atcatccccg
accacgctgg
gagctgttcc
ctgttcagct
gagatcgcca
ttccacctge
atcacccccg
gccaaggtgg
tgcgtcecgtg
ctcatcgaca
cacttcttca
ccagccgaac
ggactgccag
aaaaccatga
aagctgcgcg
gacgcccgcea

tga

tctacccact
ccctggtgece
ccgagtactt
caaaccatcg
gtgccctgtt
tgctgaacag
aaaagatcct
gcaagaccga
ccggcttcaa
tgatcatgaa
ccgcctgtgt
acaccgccat
gctactggat
tgcgcagcect
tcttcgccaa
gcggceggage
caggcatcceg
aaggggacga
tggacctgga
gccccatgat
aggacggctg
tcgtggaccg
tggagagcat
acgacgatgc
ccgagaagga
gtggtgtggt

agatccgcga

cgaagacggg
cggcaccatc
cgagatgagc
gatcgtggtg
catcggtgtg
catgggcatc
caacgtgcaa
ctaccagggc
cgagtacgac
cagcagtggc
ccgattcagt
cctcagcgtg
ctgcggcttce
gcaagactac
gagcactctc
gccgctcagc
ccagggctac
caagcctggce
caccggcaag
catgagcggc
gctgcacagc
gctgaagagc
cctgctgcaa
cggcgagcetg
gatcgtggac
gttcgtggac

gatcctcatc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1653



<210> 18

<211> 697
<212> DNA
<213>

<400> 18
atggagagcg

ctgaacggcg
atgaccaaca
cacgtgatgg
ttcctgcacg
ggcggegtge
ttcaaggtga
cgcagcaacg
ttcacccgca
atgcacttca
ttcecgeccgeg
gccttcaaga
<210> 19

<211> 700
<212> DNA

<213>

<220>
<223>

<400> 19
atggagagcg

ctgaacggcg
atgaccaaca
cacgtgatgg
ttcctgcacg
ggcggcegtge
ttcaaggtga
cgcagcaacg
ttcacccgcea
atgcacttca

ttcegeegeg

acgagagcgg
tggagttcga
agatgaagag
gctacggctt
ccatcaacaa
tgcacgtgag
tgggcaccgg
ccaccgtgga
ccttcagcect
agagcgccat
tggaégagga

cccecggatge

Reduced number

acgagagcgg
tggagttcga
agatgaagag
gctacggctt
ccatcaacaa
tgcacgtgag
tgggcaccgg
ccaccgtgga
ccttcagect
agagcgccat

tggaggagga

Puntellina plumate

cctgceccgcece
gctggtggge
caccaaaggc
ctaccacttc
cggcggctac
cttcagctac
cttccecgag
gcacctgcac
gcgcgacggce
ccaccccagce
tcacagcaac

agatgccggt

Artificial Sequence

10

atggagatcg
ggcggagagg
gccctgacct
ggcacctacc
accaacaccc
cgctacgagg
gacagcgtga
cccatgggcg
ggctactaca
atcctgcaga
accgagctgg

gaagaaa

agtgccgcat
gcacccccga
tcagcccecta
ccagcggcta
gcatcgagaa
ccggecgegt
tcttcaccga
ataacgatct
gctccgtggt
acgggggcecce

gcatcgtgga

of UU and/or UA dinucleotides

cctgcccgece
gctggtggge
caccaaaggc
ctaccacttc
cggcggctac
cttcagctac
cttccececgag
gcacctgcac
gcgcgacgge
ccaccccagce

tcacagcaac

atggagatcg
ggcggagagg
gccctgacct
ggcacctacc
accaacaccc
cgctacgagg
gacagcgtga
cccatgggcg
ggctactaca
atcctgcaga

accgagctgg

agtgccgcecat
gcacccccga
tcagccccta
ccagcggcta
gcatcgagaa
ccggccgcegt
tcttcaccga
acaacgacct
gctccgtggt
acgggggccce

gcatcgtgga

caccggcacc
gcagggcecege
cctgctgagce
cgagaacccc
gtacgaggac
gatcggcgac
caagatcatc
ggatggcagce
ggacagccac
catgttcgcc

gtaccagcac

caccggcacc
gcagggccgce
cctgctgage
cgagaacccc
gtacgaggac
gatcggcgac
caagatcatc
ggatggcagc
ggacagccac
catgttcgece

gtaccagcac

60

120

180

240

300

360

420

480

540

600

660

697

60

120

180

240

300

360

420

480

540

600

660



11

gccttcaaga ccccggatge agatgccggt gaagaactga

<210> 20

<211> 698
<212> DNA
<213>

<400> 20
atgagcgagc

aaccaccact
atgaagatca
agcttcatgt
aagcagtcct
gtgctgaccg
atcaacgggg
gaggccaaca
gccctgaagce
aagaaacccg
agaatcaagg
tactgcgacc
<210> 21

<211> 694
<212> DNA

<213>

<220>
<223>

<400> 21
atgagcgagc

aaccaccact
atgaagatca
agcttcatgt
aagcagtcct
gtgctgaccg
atcaacgggg
gaggccaaca
gcecctgaage

aagaaacccg

tgatcaagga
tcaagtgcac
aggtggtcga
acggcagcaa
tcecctgaggg
ctacccagga
tgaacttccc
ccgagatgcet
tcgtgggcgg
ctaagaacct
aggccgacaa

tccctagcaa

tgatcaagga
tcaagtgcac
aggtggtcga
acggcagcaa
tccectgaggg
ccacccagga
tgaacttccc
ccgagatgct
tcgtgggcgg

ccaagaacct

Discosoma species

gaacatgcac
atccgagggce
gggcggecect
agccttcatc
cttcacatgg
caccagcttc
atccaacggc
gtaccceget
gggctacctg
caagatgccc
agagacctac

actggggcac

Artificial Sequence

gaacatgcac
atccgagggce
gggcggcececa
agccttcatce
cttcacatgg
caccagcttc
atccaacggc
gtaccccgcet
gggctacctg

caagatgccc

atgaagctgt
gaaggcaagc
ctcccetteg
aaccacaccc
gagagaatca
cagaacggct
cctgtgatgce
gacggcggcee
cactgctcct
ggcttccact
gtcgagcagc

agagatga

atgaagctgt
gaaggcaagc
ctccectteg
aaccacaccc
gagagaatca
cagaacggct
cctgtgatgce
gacggcggec
cactgctcct

ggcttccact

acatggaggg
cctacgaggg
ccttcgacat
agggcatccc
ccacatacga
gcatcatcta
agaagaaaac
tgagaggcca
tcaagaccac
tcgtggacca

acgagatggc

Reduced number of UU and/or UA dinucleotides

acatggaggg
cctacgaggg
ccttcgacat
agggcatccc
ccacatacga
gcatcatcta
agaagaaaac
tgagaggcca
tcaagaccac

tcgtggacca

caccgtgaac
cacccagacc
cctggctacc
cgacttcttt
agacgggggce
caacgtcaag
acgcggcetgg
cagccagatg
atacagatcc
cagactggaa

tgtggccaag

caccgtgaac
cacccagacc
cctggccacc
cgacttcttc
agacgggggce
caacgtcaag
acgcggcetgg
cagccagatg
atacagatcc

cagactggaa

700

60

120

180

240

300

360

420

480

540

600

660

698

60

120

180

240

300

360

420

480

540

600



12

agaatcaagg aggccgacaa agagacctac gtcgagcagc acgagatggc tgtggccaag

tactgcgacc tcccaagcaa actggggcac agac

<210> 22

<211> 681
<212> DNA
<213>

<400> 22
atggagaaca

ttgttgacaa
tttctagggg
tcaccaacct
atcatattcc
caaggtatgt
tgcaagacct
aaaccttcgg
ttcctatggg
cagtggttcg
tgggggccaa

tgtctttggg

<210> 23

<211> 681
<212> DNA
<213>

<220>
<223>

<400> 23
atggagaaca

ctgctgaccc
ttectgggeg
agcccaacca
atcatcttcc
cagggcatgc
tgcaagacct
aagcccagcg

ttcctgtggg

caacatcagg
gaatcctcac
gagcacccac
cttgtcctcc
tcttcatcct
tgccegtttg
gcacgattcc
acggaaactg
agtgggcctc
tagggctttc
gtctgtacaa

tatacatttg

ccaccagcgg
gcatcctgac
gagccccaac
gctgcccacc
tgttcatcct
tgccegtgtg
gcacaatccc
acggcaactg

agtgggcctc

Hepatitis B virus

attcctagga
aataccacag
gtgtcctggce
aatttgtcct
gctgctatgce
tcctctactt
tgctcaagga
cacttgtatt
agtccgtttc
ccccactgtt
catcttgagt

a

Artificial Sequence

cttcctgggce
catcccccag
ctgtccecgge
catctgtccc
gctgctgtge
tcctctgetg
cgcccaggga
cacctgcatc

cgtgagattc

cccctgeteg
agtctagact
ccaaattcgce
ggctatcgct
ctcatcttct
ccaggaacat
acctctatgt
cccatcccat
tcctggcectca
tggctttcag

ccctttttac

cctctgctgg
agcctggaca
cccaacagcc
ggctaccggt
ctgatcttcc
cctggcacca
accagcatgt
cccatcccaa

agctggctgt

tgttacaggc
cgtggtggac
agtccccaac
ggatgtgtct
tgttggttct
caactaccag
ttccctceetg
catcctgggce
gtttactagt
ttatatggat

ctctattacc

Reduced number of UU and/or UA dinucleotides

tgctgcaggc
gctggtggac
agagccccac
ggatgtgcct
tcctggtget
gcaccacctc
tcccaagcetg
gcagctgggce

cactgctggt

ggggtttttce
ttctctcaat
ctccaatcac
gcggcgtttt
tctggactac
cacgggacca
ttgctgtaca
tttcgcaaga
gccatttgtt
gatgtggtat

aattttcttt

cggcttcttc
cagcctgaac
cagcaaccac
gcggcggtte
cctggactac
caccggcccce
ctgctgcacc
cttcgccaga

gcccttegtg

660

694

60

120

180

240

300

360

420

480

540

600

660

681

60

120

180

240

300

360

420

480

540



13

cagtggttcg tgggcctgag cccaacagtg tggctgagcg tgatctggat gatgtggtac

tggggaccca gcctgtacaa catcctgage cccttcctge ccctgectgee catcttctte

tgcctgtggg tgtacatctg a

<210> 24

<211> 681
<212> DNA
<213>

<220>
<223>

<400> 24
atggagaaca

ctgctcacaa
ttcctegggg
tcaccaacct
atcatcttcc
caagggatgc
tgcaagacct
aaaccatcgg
ttcctctggg
cagtggttcg
tgggggccaa
tgtctgtggg
<210> 25

<211> 567
<212> DNA
<213>

<400> 25
atggccttga

tctgtgggcet
ctggcacaga
tttcceccagg
gagatgatcc
gagaccctcc
tgtgtgatac

gctgtgagga

Reduced number

caacatcagg
gaatcctcac
gagcacccac
cgtgtcctcce
tcttecatcct
tgccegtcetg
gcacgatccc
acggaaactg
agtgggcctc
tcgggetgtce
gtctgtacaa

tgtacatctg

Homo sapiens

cctttgettt
gtgatctgcc
tgaggagaat
aggagtttgg
agcagatctt
tagacaaatt

agggggtggg

aatacttcca

Artificial Sequence

of UU and/or UA dinucleotides

attcctcgga
aatcccacag
gtgtcctgge
aatctgtcct
gctgctgtgce
tcctctgetg
tgctcaagga
cacctgcatc
agtccggttc
ccccactgtg
catcctcagt

a

actggtggcc
tcaaacccac
ctctecttttce
caaccagttc
caatctcttc
ctacactgaa
ggtgacagag

aagaatcact

cccctgeteg
agtctggact
ccaaactcgc
ggctaccgct
ctcatcttcc
ccaggaacat
accagcatgt
cccatcccat
tcctggctca
tggctgtcag

cccttectgce

ctcectggtge
agcctgggta
tcctgecttga
caaaaggctg
agcacaaagg
ctctaccagc
actcccctga

ctctatctga

tgctgcaggce
cgtggtggac
agtccccaac
ggatgtgtct
tgctcgtect
caaccaccag
tcceccectectg
catcctgggce
gtctcctggt
tgatctggat

ctctgctgece

tcagctgcaa
gcaggaggac
aggacagaca
aaaccatccc
actcatctgc
agctgaatga
tgaaggagga

aagagaagaa

ggggttcttc
gtctctcaac
ctccaatcac
gcggcgcettce
cctggactac
cacgggacca
ctgctgcaca
cttcgcaaga
gccattcgtg
gatgtggtac

aatcttcttc

gtcaagctgc
cttgatgctc
tgactttgga
tgtcctccat
tgcttgggat
cctggaagcc
ctccattctg

atacagccct

600

660

681

60

120

180

240

300

360

420

480

540

600

660

681

60

120

180

240

300

360

420

480



14

tgtgcctggg aggttgtcag agcagaaatc atgagatctt tttctttgtc aacaaacttg

caagaaagtt taagaagtaa ggaatga

<210> 26

<211> 567
<212> DNA
<213>

A
\/

22¢C
223>

A

<400> 26
atggccctga

agcgtgggcet
ctggcccaga
ttccecececagg
gagatgatcc
gagacactgc
tgcgtgatcce
gccgtgegga
tgcgcctggg
caggaaagcc
<210> 27

<211> 612
<212> DNA

<213>

<400> 27
atggctggac

cacagtgcac
cagagcttcc
ctccaggaga
ggacactctc
ctggcaggct
gccctggaag
gccgactttg
cagcccaccc
gtcctagttg

cttgcccage

ccttecgeecet
gcgatctgcec
tgcggcggat
aagagttcgg
agcagatctt
tggacaagtt
agggcgtggg
agtacttcca
aagtggtccg

tgcggagcaa

Homo sapiens

ctgccaccca
tctggacagt
tgctcaagtg
agctgtgtgce
tgggcatccc
gcttgagcca
ggatctcccc
ccaccaccat
agggtgccat
cctcccatct

ccC

Artificial Sequence

gctggtggcet
tcagacccac
cagcctgttc
caaccagttc
caacctgttc
ctacaccgag
cgtgaccgag
gcggatcacc
ggccgagatc

agagtga

gagccccatg
gcaggéagcc
cttagagcaa
cacctacaag
ctgggctccc
actccatagc
cgagttgggt
ctggcagcag
gccggecttce

gcagagcttc

ctgctggtgce
agcctgggea
agctgcctga
cagaaggccg
agcaccaagg
ctgtaccagc
acacccctga
ctgtacctga

atgcggagct

aagctgatgg
acccccctgg
gtgaggaaga
ctgtgccacc
ctgagcagct
ggccttttece
cccaccttgg
atggaagaac

gcctctgett

ctggaggtgt

Reduced number of UU and/or UA dinucleotides

tgagctgcaa
gcagacggac
aggaccggca
agacaatccc
acagcagcgce
agctgaacga
tgaaggaaga
aagagaagaa

tcagcctgag

ccctgcagcet
gccctgeccag
tccagggega
ccgaggagct
gccccagcca
tctaccaggg
acacactgca
tgggaatggce
tccagcgeccg

cgtaccgegt

gagcagctgc
actgatgctg
cgacttcggce
cgtgctgcac
cgcctgggac
cctggaagcce
cagcatcctg
gtacagcccc

caccaacctg

gctgetgtgg
ctccctgcecce
tggcgcagcg
ggtgctgctc
ggccctgcag
gctcctgecag
gctggacgte
ccctgeectg

ggcaggaggg

tctacgceccac

540

567

60

120

180

240

300

360

420

480

540

567

60

120

180

240

300

360

420

480

540

600

612



<210> 28
<211> 612
<212> DNA
<213>
<220>
<223>

cacagtgcac
cagagcttcc
ctccaggaga
ggacactctc
ctggcaggct
gccctggaag
gccgacttcg
cagcccaccce

gtcctggtgg

ctcgccecage

<210> 29

<211> 123
<212> DNA
<213> Mus

<400> 29
cagagccatg

tgtgcccagg
gtg

<210> 30
<211> 125
<212> DNA
<213>

<220>
<223>

<400> 30

Reduced number

tctggacagt
tgctcaagtg
agctgtgtgc
tgggcatccc
gcctgagcececa
ggatctcccc
ccaccaccat
agggtgccat
cctcccatcet

ccC

musculus

Artificial Sequence

gcaggaagcc
cctggagcaa
cacctacaag
ctgggctccce
actccacagc
cgagctgggt
ctggcagcag
gccggcecttce

gcagagcttc

15

acccccctgg
gtgaggaaga
ctgtgccacc
ctgagcagct
ggcctcttece
cccaccctgg
atggaagaac
gcctectgect

ctggaggtgt

gccctgecag
tccagggcga
ccgaggagct
gccccageca
tctaccaggg
acacactgca
tgggaatggc
tccagcgecg

cgtaccgcegt

ctccctgecece
tggcgcageg
ggtgctgctc
ggccctgcag
gctcctgeag
gctggacgtc
ccctgeectg

ggcaggaggg

gctccgccac

gcttccecgee ggaggtggag gagcaggatg atggcacgct gcccatgtcet

agagcgggat ggaccgtcac cctgcagcct gtgcttctge taggatcaat

Artificial Sequence

Reduced number of UU and/or UA dinucleotides

agtctcacgg cttcccaccc gaggtcgagg agcaggatga tggcacactg cccatgagcet

gtgctcagga gtctggcatg gacagacacc ccgctgcectg tgccagtgec aggatcaatg

tgtga

(o)
[}

120

180

240

300

360

420

480

540

600

612

60

120

123

60

120

125



<210> 31

<211> 806
<212> DNA
<213>

<220>
<223>

cavernosa GFP

<400> 31
atgggcgtga

cacaaattcg
gacctgaccg
ttcgactacg
cagaccttcc
tgcatcgcga
atccgcecttcg
aagtgggagc
aacatggcac
aaagccaaga
gtgagccacg
ggactgcccc
atggcacact
gtgccagtgc
<210> 32

<211> 834
<212> DNA

<213>

<220>
<223>

tcaagcccga
tgatcgaggg
tgatcgaggg
gcaaccgtgt
ccgagggcta
caaacgacat
acggggtcaa
ccagcaccga
tgctcctgga
aggtggtgca
acaaggacta
gccaggecgg
gcccatgage

caggatcaat

species GFP

<400> 32
atggtgagca

ctgaagatgg
aagccctacg
ttctectacg
cccgacgaca
accatgacct

gactccttca

agggcgagga
agggcaacgt
acggcaccaa
acatcctgac
tccccaacta
tcgaggacaa

tctacgagat

Artificial Sequence

16

MODC destabilised and UU/UA reduced sequence of

(green fluorescent protein)

catgaagatc
cgacgggaaa
cgcccececectg
cttcgccaag
ctcgtgggag
caccatgatg
cttccctgcee
gaagatgtac
gggaggcggce
gctgcccgac
caacaaagtc
cagtctcacg
tgtgctcagg

gtgtga

Artificial Sequence

gaccacaatg
gaatggccac
caccatcaac
caccgecgttc
cttcaagcag

gggcatcgtg

ccacctcaag

aagctgcgga
ggcaagccct
cccttegect
taccccaagg
cgaagcatga
aagggtgtgg
aatggcccgg
gtgcgggacg
cactacecgct
taccacttcg
aagctgtacg
gcttcccacce

agtctggcat

ggcgtgatca
gccttcgtga
ctggaggtga
agctacggca
tccttecccg
aaggtgaagt

ggcgagaact

tggagggcge
tcgagggcaa
acgacatcct
acatccctga
catacgagga
acgactgcett
tgatgcagcg
gcgtcectgaa
gcgacttcaa
tggaccaccg
agcacgccga
cgaggtcgag

ggacagacac

MODC destabilised and UU/UA reduced sequence of

agcccgacat
tcgagggcga
aggagggagce
acagggcctt
agggctacag
ccgacatctc

tccccecceccaa

Montastrea

cgtgaacggc
gcagacgatg
gaccaccgtg
ctacttcaag
ccagggaatc
cgtgtacaaa
caagaccctg
gggcgatgtg
gaccacctac
catcgagatc
agcccacagce
gagcaggatg

ccecgetgect

Clavularia

gaagatcaag
gggcgagggce
cccectgece
caccaagtac
ctgggagcgce
catggaggag

cggccecgtg

60

120

180

240

300

360

420

480

540

600

660

720

780

806

60

120

180

240

300

360

420



atgcagaagg
gtgctgaagg
gacttcaaga
gaccaccgca
atcgecegtgg
ttceccacccg
tctggcatgg
<210> 33
<211>
<212>

<213>

<220>
<223>

1775
DNA
Artificial Sequence

agaccaccgg
gcgacgtcaa
ccatctacag
tcgagatcct
cccgcaactce
aggtcgagga

acagacaccc

luciferase

<400> 33
atggaagacg

accgctggag
gcgttcacag
gtccggetgg
tgcagtgaaa
gcagtcgcge
tcgcagcceca
aaaaagctcc
ttccagtcga
ttecgtgcecag
agcactggtc
catgccagag
gtcccattec
cgagtcgtcc
aagatccaaa
atcgacaaat
aaggaagtcg
gggctcactg

gcggtcggga

ccaaaaacat
agcaactgca
atgcacacat
cagaagccat
actctctgca
ccgcgaacga
ccgtggtgtt
caatcatcca
tgtacacgtt
agtccttcga
tgcccaaagg
atcccatctt
atcacggctt
tgatgtacag
gtgcgctgcet
acgatctcag
gggaagcggt
agacgacatc

aagtggtccc

ctgggacgcc
gatgaagctg
ggccaagaag
gaaccacgac
caccgacggc
gcaggatgat

cgctgectgt

caagaaaggc
caaggccatg
cgaggtggac
gaaacgatac
attcttcatg
catctacaat
cgtgtccaaa
aaaaatcatc
cgtcacatct
cagggacaag
tgtcgctctg
cggcaatcaa
cggaatgttc
attcgaagaa
ggtgccaacc
caatctgcac
cgccaagagg
agccatcctg

attcttcgaa

17

tccaccgaga
ctgctggagg
gcggtgaage
aaggactaca
atggacgagc
ggcacactgc

gccagtgcca

ccggcgcecat
aagagatacg
atcacctacg
gggctgaaca
ccggtgctgg
gaacgtgaac
aaggggctgce
atcatggaca
catctgcctc
acaatcgcac
cctcacagaa
atcatcccgg
acgacactcg
gagctgttcc
ctgttctcct
gaaatcgcct
ttccatctgce

atcacacccg

gcgaaggttg

ggatgtacgt
gcggcggcecea
tgcccgacta
acaaggtgac
tgtacaagca
ccatgagctg

ggatcaatgt

MODC destabilised and UU/UA reduced sequence of

tctacccget
ccctggtgece
ctgagtactt
caaatcacag
gcgcgcectgtt
tcctcaacag
aaaaaatcct
gcaaaacgga
ccggcttcaa
tgatcatgaa
ctgcctgegt
acactgcgat
gatacctgat
tgaggagcct
tcttcgceccaa
ctggtggcgce
cagggatcag
agggggatga

tggatctgga

gcgegacggce
ccaccgcgtg
tcacttcgtg
cgtgtacgag
gtctcacggc
tgctcaggag

gtga

firefly

ggaagatgga
tggaacaatc
cgaaatgtcc
aatcgtcgtg
catcggagtg
catgggcatc
gaacgtgcaa
ctaccaggga
tgaatacgac
ctcctctgga
gagattctcg
cctgagtgtg
ctgtggattc
ccaggactac
aagcactctg
tccectcetece
gcaaggatac
caaaccgggc

caccgggaaa

480

540

600

660

720

780

834

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



acgctgggceg
tacgtgaaca
ggagacatcg
ctgatcaagt
cccgecgecg
tacgtcgcca
gaagtgccga
aaggccaaga
agcaggatga
ccgctgectg
<210> 34

<211>

<212>
<213>

DNA

<220>
<223>

1775

ttaatcaaag
atccggaagc
cgtactggga
acaaaggcta
tcttcgacge
tcgtggttct
gtcaagtaac
aaggtctgac
agggcggaaa
tggcacactg

tgccagtgcece

luciferase

<400> 34
atggaagatg

accgcaggcg
gccttcaccg
gtgcggctgg
tgcagcgaga
gctgtggccc
agccagccca
aagaagctgc
ttccaaagca
ttcgtgeecg
agcaccggac
catgcacgcg
gtgccattcc
cgggtcgtge

aagatccaat

ccaaaaacat
agcagctgceca
acgcacacat
cagaagccat
acagcctgca
cagccaacga
ccgtegtgtt
cgatcatcca
tgtacacctt
agagcttcga
tgcccaaggg
accccatctt
accacggctt
tcatgtaccg

ctgccctgcet

aggcgaactg
gaccaacgcc
cgaagacgaa
ccaggtggct
aggtgtcgca
ggagcacgga
aaccgcgaaa
cggaaaactc
gatcgccgtg
cccatgagcet

aggatcaatg

Artificial Sequence

caagaagggc
caaagccatg
cgaggtggac
gaagcgctac
gttcttcatg
catctacaac
cgtgagcaag
aaagatcatc
cgtgacctcc
ccgggacaaa
cgtggcactg
cggcaaccag
cggcatgttc
cttcgaggag

ggtgcccaca

18

tgtgtgagag
ctgatcgaca
cacttcttca
cccgctgaac
ggtctgcecg
aagacgatga
aagctgcgcg
gacgcaagaa
agtctcacgg
gtgctcagga

tgtga

ccagcgccat
aagcgctacg
atcacctacg
gggctgaaca
cccgtgcetgg
gagcgcgagc
aaagggctgce
atcatggaca
cacctgccac
accatcgccc
ccgcaccgcea
atcatccccecg
accacgctgg
gagctgttcc

ctgttcagcet

gtcccatgat
aggatggatg
tcgtggaccg
tcgaatccat
acgatgacgc
cggaaaaaga
gaggagttgt
aaatcagaga
cttcccaccce

gtctggcatg

MODC destabilised and UU/UA reduced sequence of

tctacccact
ccctggtgec
ccgagtactt
caaaccatcg
gtgccctgtt
tgctgaacag
aaaagatcct
gcaagaccga
ccggcttcaa
tgatcatgaa
ccgcctgtgt
acaccgccat
gctactggat
tgcgcagcect

tcttcgecaa

catgtccggc
gctccactct
cctgaagtct
cctgctccaa
cggtgaactg
gatcgtggac
gttcgtggac
gatcctcatc
gaggtcgagg

gacagacacc

firefly

cgaagacggg
cggcaccatc
cgagatgagce
gatcgtggtg
catcggtgtg
catgggcatc
caacgtgcaa
ctaccagggc
cgagtacgac
cagcagtggc
ccgattcagt
cctcagegtg
ctgcggettce
gcaagactac

gagcactctc

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1775

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



atcgacaagt
aaggaggtgg
ggcctgacag
gcagtgggca
acactgggtyg
tacgtgaaca
ggcgacatcg
ctgatcaaat
caccccaaca
cccgcagcag
tacgtggcca
gaggtgccca
aaggccaaga
agcaggatga
ccgcectgectg
<210> 35

<211> 822
<212> DNA
<213>

<220>
<223>

acgacctgag
gtgaggccgt
aaacaaccag
aggtggtgcec
tgaaccagcg
accccgaggce
cctactggga
acaagggcta
tcttcgacge
tcgtcgtgcet
gccaggtgac
aaggactgac
agggcggceaa
tggcacactg

tgccagtgcc

plumate GFP

<400> 35
atggagagcg

ctgaacggcg
atgaccaaca
cacgtgatgg
ttcctgcacg
ggcggegtge
ttcaaggtga
cgcagcaacg
ttcacccgca
atgcacttca

ttccgecegeg

acgagagcgg
tggagttcga
agatgaagag
gctacggctt
ccatcaacaa
tgcacgtgag
tgggcaccgg
ccaccgtgga
ccttcagcct
agagcgccat

tggaggagga

caacctgcac
ggccaaacgc
cgccattctg
cttcttcgag
cggcgagetg
cacaaacgct
cgaggacgag
ccaggtggcc
cggagtcgcc
ggaacacggc
aaccgccaag
cggcaagctg
gatcgccgtg
cccatgagct

aggatcaatg

Artificial Seguence

cctgecccgece
gctggtgggce
caccaaaggc
ctaccacttc
cggcggctac
cttcagctac
cttcceccgag
gcacctgcac
gcgegacgge
ccaccccagce

tcacagcaac

19

gagatcgcca
ttccacctgce
atcacccccg
gccaaggtgg
tgcgteegtyg
ctcatcgaca
cacttcttca
ccagccgaac
ggactgccag
aaaaccatga
aagctgcgeg
gacgcccgcea
agtctcacgg
gtgctcagga

tgtga

atggagatcg
gécggagagg
gccctgacct
ggcacctacc
accaacaccc
cgctacgagg
gacagcgtga
cccatgggcg
ggctactaca
atcctgcaga

accgagctgg

gcggcggage
caggcatccg
aaggggacga
tggacctgga
gccccatgat
aggacggctg
tcgtggaccg
tggagagcat
acgacgatgc
ccgagaagga
gtggtgtggt
agatccgcga
cttcccacce

gtctggcatg

MODC destabilised and UU/UA reduced sequence of

agtgccgcecat

gcacccecga’

tcagccccta
ccagcggcta
gcatcgagaa
ccggcecgegt
tcttcaccga
acaacgacct
gctccgtggt
acgggggcecc

gcatcgtgga

gccgctcage
ccagggctac
caagcctggc

caccggcaag

gctgcacagce
gctgaagagc
cctgctgcecaa
cggcgagcetg
gatcgtggac
gttcgtggac
gatcctcatc
gaggtcgagg

gacagacacc

Puntellina

caccggcacc
ééagggécgc
cctgctgagce
cgagaacccc
gtacgaggac
gatcggcgac
caagatcatc
ggatggcagc
ggacagccac
catgttcgece

gtaccagcac

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1775

60

120

180

240

300

360

420

480

540

600

660



gccttcaaga

gtcgaggagce

agacaccccg

<210>
<21l>
<212>
<213>

e1a
(o8

<220>
<223>

DNA
Artificial Sequence

20

ccccggatge agatgccggt gaagaacagt ctcacggctt cccacccgag

aggatgatgg cacactgccc atgagctgtg ctcaggagtc tggcatggac

ctgcctgtge cagtgccagg atcaatgtgt ga

(red fluorescent protein)

<400> 36
atgagcgagc

aaccaccact
atgaagatca
agcttcatgt
aagcagtcct
gtgctgaccg
atcaacgggg
gaggccaaca
gccctgaage
aagaaacccg
agaatcaagg
tactgcgacc
gaggagcagg

caccccecgctg

tgatcaagga
tcaagtgcac
aggtggtcga
acggcagcaa
tccctgaggg
ccacccagga
tgaacttccc
ccgagatgct
tcgtgggcegg
ccaagaacct
aggccgacaa
tcccaagcaa
atgatggcac

cctgtgccag

gaacatgcac
atccgagggce
gggcggccca
agccttcatce
cttcacatgg
caccagcttc
atccaacggc
gtaccccgcet
gggctacctg
caagatgccc
agagacctac

actggggcac

actgcccatg

tgccaggatc

atgaagctgt
gaaggcaagc
ctccectteg
aaccacaccc
gagagaatca
cagaacggct
cctgtgatgc
gacggcggec
cactgctcct
ggcttccact
gtcgagcagc
agacagtctc
agctgtgcectc

aétgtgtga

MODC destabilised and UU/UA reduced sequence of

acatggaggg

cctacgaggg
ccttcgacat
agggcatccce
ccacatacga
gcatcatcta
agaagaaaac
tgagaggcca
tcaagaccac
tcgtggacca
acgagatggc
acggcttccce

aggagtctgg

Discosoma RFP

caccgtgaac
cacccagacc
cctggccacc
cgacttcttc
agacggggge
caacgtcaag
acgcggctgg
cagccagatg
atacagatcc
cagactggaa
tgtggccaag
acccgaggtce

catggacaga

720

780

822

60

120

180

240

300

360

420

480

540

600

660

720

780

819



