1
SEQUENCE LISTING

<110> RECODE THERAPEUTICS, INC.

<120> POLYNUCLEOTIDE COMPOSITIONS, RELATED FORMULATIONS, AND METHODS OF USE
THEREOF

<130> 58530-719.601

<140> PCT/US2022/021526

<141> 2022-03-23

<150> Us 63/164,573

<151> 2021-03-23

<150> US 63/208,966

<151> 2021-06-09

<150> Us 63/274,912

<151> 2021-11-02

<160> 23

<170> KoPatentIn 3.0

<210> 1

<211> 4479

<212> DNA

<213> Artificial Sequence

<220>

<223> CFTR-001 DNA sequence

<400> 1

atgcagagaa gccctctgga aaaggccagc gtggtgagca agctgttctt cagctggacc 60
cggcccatcc tgcggaaggg ctacagacag agactggaac tgagcgacat ctatcagatc 120
cccagcgtgg acagcgccga caacctgtct gagaagctgg aaagagagtg ggacagagag 180
ctggccagca agaagaaccc caagctgatc aacgccctge ggecggtgett cttctggegg 240
ttcatgttct acggcatctt cctgtacctg ggcgaagtga ccaaagccgt gcagcctctg 300
ctgctgggca gaatcatcgc cagctacgac cccgacaaca aagaggaacg gagcatcgcc 360
atctacctcg gcatcggecct gtgcctgectg ttcatcgtca gaaccctgect gectgcacccc 420
gccatcttcg gactgcacca catcggcatg cagatgcgga tcgccatgtt cagcctgatc 480



tacaagaaaa
gtgagcctgc
gtgtggatcg
gccagcgcect
gggagaatga
atcaccagcg
atggaaaaga
tacgtgcgct
agcgtgctgc
agcttctgca
tggtacgaca
aagaccctcg
tgggaggaag
accagcaacg
ctgaaggaca
ggcgecggaa
aagatcaagc
accatcaaag
atcaaggcct
ctcggcgaag
gccgtgtaca
ctgaccgaga
atcctggtca
gagggcagea

agcagcaaac

ccctgaagct
tgagcaacaa
ctcctctgcea
tctgcggact
tgatgaagta
agatgatcga
tgatcgagaa
acttcaacag
cctacgctct
tcgtgctgceg
gcctgggegce
agtacaacct
gcttcggcega
gcgacgacag
tcaacttcaa
aaaccagcct
acagcggcag
agaacatcat
gccagctgga
gcggcatcac
aggacgccga
aagagatctt
ccagcaagat

gctacttcta

tgatgggctg

gagcagcaga
cctgaacaag
agtggccctg
gggattcctg
ccgggaccag
gaacatccag
tctgcggcag
cagcgccttc
gatcaagggc
gatggccgtg
catcaacaag
gaccaccacc
gctgttcgag
cctgttcttc
gatcgagcegg
gctcatggtc
gatcagcttc
cttcggcgtg
agaggacatc
actgtctggc
tctgtacctg
cgagagctgc
ggaacacctg
cggcaccttc

cgacagcttc

2
gtgctggaca
ttcgacgaag
ctgatgggcc
atcgtgctgg
agagccggca
agcgtgaagg
accgagctga
ttcttcagceg
atcatcctga
accagacagt
atccaggact
gaggtggtca
aaggccaagc
agcaacttca
ggacagctgc
atcatgggcg
tgcagccagt
agctacgacg
agcaagttcg
ggacagaggs
ctggacagcc
gtgtgcaagc
aagaaggccg
agcgagctgc

gaccagttca

agatcagcat
gcctggcectct
tgatctggga
ccctgttcca
agatcagcga
cctactgctg
agctgacaag
gcttcttcgt
gaaagatctt
tccecctgggc
tcctgcagaa
tggaaaacgt

agaacCaacaa

gcctgetggg
tggeegtggce
agctggaacc
tcagctggat
agtacagata
ccgagaagga
ccagaatctc
ccttcggcta
tgatggccaa
acaagatcct

agaacctgca

gcgecgageg

cggacagctg
ggcccacttc
actgctgcag
ggccggactg
gagactggtc
ggaagaggcc
aaaggccgcec
ggtgttcctg
caccaccatc
tgtgcagacc
gcaagagtac
gaccgccttc
caaccgcaag
gacccctgtg
tggaagcaca
cagcgaggsc
catgcccggc
ccgcagecgtg
caacatcgtg
tctggccaga
cctggatgtg
caagacccgg
gatcctgcac
gcctgacttc

gagaaacagc

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



atcctgacag
gagacaaaga
atcctgaacc
atgaacggca
gacagcgaac
ctgcaggctc
cagaacatcc
aacctgactg
agcgaggaaa
cccgecgtga
ttcgtgctga
ctgtggctgc
aacagctacg
ggcgtcgeceg
ctgatcaccg
atgagcacac
gccatcctgg
gtgatcggceg
cctgtgatcg
aagcagctcg
ggcctgtgga
gccctgaacc
atgaggatcg
accactggcg

agcacactcc

agacactgca
agcagagctt
ccatcaacag
tcgaagagga
agggcgaagc
ggagaaggca
acagaaagac
agctggacat
tcaacgaaga
caacctggaa
tctggtgtct
tcggaaacac
ccgtgatcat
acactctgct
tgagcaagat
tgaacaccct
acgacctgct
ccatcgctgt
tggccttcat
agtctgaggg
ccctgagagc
tgcacaccgc
agatgatctt
aaggcgages

agtgggccgt

ccggttcagc
caagcagacc
catccggaag
cagcgacgag
catcctgcct
gagtgtgctg
caccgccagc
ctacagcaga
ggacctgaaa
cacctacctg
cgtgatcttc
cccactgcag
caccagcacc
cgccatgggc
cctgcaccac
gaaagccggc
gcctctgacc
ggtggctgtyg
catgctgcgg
cagaagcccc
cttcggcaga
caactggttc
cgtcatcttc
cagagtggga

gaacagcagc

3
ctggaaggcg
ggcgagttcg
ttcagcatcg
cccctggaaa
cggatcagcg
aacctgatga
acacggaaag
cggctgagcc
gagtgcttct
cggtacatca
ctggccgaag
gacaagggca
agcagctact
ttcttcagag
aagatgctgc
ggaatcctga
atcttcgact
ctgcagccct
gcctacttcc
atcttcaccc
cagccctact
ctgtatctga
ttcatcgccg
atcatcctga

atcgatgtgg

acgctcctgt
gcgagaageg
tccagaaaac
gacggctgtc
tgatcagcac
cccacagcegt
tgagcctggc
aagagacagg
tcgacgacat
ccgtgcacaa
tggccgectc
acagcaccca
acgtgttcta
gactgcccct
acagcgtcct
acagattcag
tcatccagct
acatcttcgt
tgcagacctc
acctcgtgac
tcgagacact
gcaccctgceg
tgaccttcat
ccctggccat

acagcctgat

gagctggacc
gaagaacagc
ccctctgcag
tctggtgect
aggccccaca
gaaccaggga
ccctcaggcc
cctggaaatc
ggaaagcatc
gagcctgatc
tctggtggte
cagccggaac
catctacgtg
ggtgcacacc
gcaggccccc
caaggacatc
gctgctgatc
ggccaccgtg
tcagcagctg
cagcctgaaa
gttccacaag
gtggttccag
cagcatcctc

gaacatcatg

gcggagegtg

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



agccgggtgt
ccctacaaga
gacgacatct
gaaggcggaa
ggactcctgg
ctgaacaccg
caatggcgga
cggaagaatc
gaagtgggac
gatggcggct
ctgagcaagg
taccagatca
gagcacagaa
gtgcggcagt
atctctccca
aagcctcaga
gcggeegttt
<210> 2
<211>
<212>
<213>
<220>

<223>

<400> 2

tcaagttcat
acggccagct
ggcccagegsg
acgccatcct
gaagaaccgg
agggcgagat
aggccttcgg
tggaccccta
tgagaagcgt
gtgtgctgtc
ccaagatcct
tccggcggac
tcgaggccat
acgacagcat
gcgacagagt
tcgcecgetct

acccatacga

4443
DNA
Artificial Sequence

cgacatgccc
gagcaaagtc
aggccagatg
ggaaaacatc
aagcggcaag
ccagatcgat
cgtgatccct
cgagcagtgg
gatcgagcag
tcacggacac
gctgctcgac
actgaagcag
gctggaatgc
ccagaagctg
gaagctgttc
gaaagaagaa

tgttcctgac

CFTR-003 DNA sequence

4
acagagggca
atgatcatcg
accgtgaagg
agcttcagca
agcactctgc
ggggtgagct
cagaaggtgt
agcgaccaag
ttccccggcea
aagcagctga
gagcccagcg
gccttcgeceg
cagcagttcc
ctgaacgagc
cctcaccgga
accgaggaag

tatgcgtga

agcccaccaa
agaacagcca
atctgaccgc
tcagccctgg
tgagcgcctt
gggacagcat
tcatcttcag
agatctggaa
agctggactt
tgtgcctggc
ctcacctgga
actgcaccgt
tggtgatcga
ggagcctgtt
acagcagcaa

aggtgcagga

gagcaccaag
cgtcaagaag
caagtacacc
ccagcgcgtg
cctgagactg
caccctgcaa
cggcacgttc
ggtggccgat
cgtgctggtg
cagaagcgtg
tcctgtgacc
gatcctgtgc
agagaacaaa
cagacaggcc
gtgcaagagc

cacacggctg

atgcagagaa gccctctgga aaaggccagc gtggtgagca agctgttctt cagctggacc

cggcccatcc tgcggaaggg ctacagacag agactggaac tgagcgacat ctatcagatc

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4479

60

120



cccagecgtgg
ctggccagca
ttcatgttct
ctgctgggca
atctacctcg
gccatcttcg
tacaagaaaa
gtgagcctgc
gtgtggatcg
gccagcgcect
gggagaatga
atcaccagcg
atggaaaaga
tacgtgcgct
agcgtgctgc
agcttctgca
tggtacgaca
aagaccctcg
tgggaggaag
accagcaacg
ctgaaggaca
ggcgecggaa
aagatcaagc
accatcaaag

atcaaggcct

acagcgccga
agaagaaccc
acggcatctt
gaatcatcgc
gcatcggcect
gactgcacca
ccctgaagct
tgagcaacaa
ctcctctgcea
tctgcggact
tgatgaagta
agatgatcga
tgatcgagaa
acttcaacag
cctacgctct
tcgtgctgceg
gcctgggegc
agtacaacct
gcttcggega
gcgacgacag
tcaacttcaa
aaaccagcct
acagcggcag
agaacatcat

gccagctgga

caacctgtct
caagctgatc
cctgtacctg
cagctacgac
gtgcctgctg
catcggcatg
gagcagcaga
cctgaacaag
agtggccctg
gggattcctg
ccgggaccag
gaacatccag
tctgcggcag
cagcgccttc
gatcaagggc
gatggccgtg
catcaacaag
gaccaccacc
gctgttcgag
cctgttcttc
gatcgagcgg
gctcatggtc
gatcagcttc
cttcggcgtg

agaggacatc

5
gagaagctgg

aacgccctgc
ggcgaagtga
cccgacaaca
ttcatcgtca
cagatgcgga
gtgctggaca
ttcgacgaag
ctgatgggcc
atcgtgctgg
agagccggca
agcgtgaagg
accgagctga
ttcttcagcg
atcatcctga
accagacagt
atccaggact
gaggtggtca
aaggccaagc
agcaacttca
ggacagctgc
atcatgggcg
tgcagccagt
agctacgacg

agcaagttcg

aaagagagtg
ggcggtgctt
ccaaagccgt
aagaggaacg
gaaccctgct
tcgccatgtt
agatcagcat
gcctggctct
tgatctggga
ccctgttcca
agatcagcga
cctactgctg
agctgacaag
gcttcttcegt
gaaagatctt
tccecctgggce
tcctgcagaa
tggaaaacgt

dagaacCaacaa

gcctgetggg
tggcegtggc
agctggaacc
tcagctggat

agtacagata

ccgagaagga

ggacagagag
cttctggcegg
gcagcctctg
gagcatcgcc
gctgcacccc
cagcctgatc
cggacagctg
ggcccacttc
actgctgcag
ggccggactg
gagactggtc
ggaagaggcc
aaaggccgcec
ggtgttcctg
caccaccatc
tgtgcagacc
gcaagagtac
gaccgccttc
caaccgcaag
gacccctgtg
tggaagcaca
cagcgaggsc
catgcccggc
ccgcagegtg

caacatcgtg

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



ctcggcgaag
gccgtgtaca
ctgaccgaga
atcctggtca
gagggcagca
agcagcaaac
atcctgacag
gagacaaaga
atcctgaacc
atgaacggca
gacagcgaac
ctgcaggctc
cagaacatcc
aacctgactg
agcgaggaaa
cccgecgtga
ttcgtgctga
ctgtggctgc
aacagctacg
ggcgtcgecg
ctgatcaccg
atgagcacac
gccatcctgg
gtgatcggcg

cctgtgatcg

gcggcatcac
aggacgccga
aagagatctt
ccagcaagat
gctacttcta
tgatgggctg
agacactgca
agcagagctt
ccatcaacag
tcgaagagga
agggcgaagc
ggagaaggca
acagaaagac
agctggacat
tcaacgaaga
caacctggaa
tctggtgtct
tcggaaacac
ccgtgatcat
acactctgct
tgagcaagat
tgaacaccct
acgacctgct
ccatcgctgt

tggccttcat

actgtctggc
tctgtacctg
cgagagctgc
ggaacacctg
cggcaccttc
cgacagcttc
ccggttcagc
caagcagacc
catccggaag
cagcgacgag
catcctgcect
gagtgtgctg
caccgccagc
ctacagcaga
ggacctgaaa
cacctacctg
cgtgatcttc
cccactgcag
caccagcacc
cgccatgggc
cctgcaccac
gaaagccggc
gcctctgacc
ggtggctgtg

catgctgcgg

6
ggacagaggs

ctggacagcc
gtgtgcaagc
aagaaggccg
agcgagctgc
gaccagttca
ctggaaggcg
ggcgagttcg
ttcagcatcg
cccctggaaa
cggatcagcg
aacctgatga
acacggaaag
cggctgagcc
gagtgcttct
cggtacatca
ctggccgaag
gacaagggca
agcagctact
ttcttcagag
aagatgctgc
ggaatcctga
atcttcgact
ctgcagccct

gcctacttcc

ccagaatctc
ccttcggcta
tgatggccaa
acaagatcct
agaacctgca
gcgecgageg
acgctcctgt
gcgagaagcesg
tccagaaaac
gacggctgtc
tgatcagcac
cccacagcecgt
tgagcctggc
aagagacagg
tcgacgacat
ccgtgcacaa
tggccgectc
acagcaccca
acgtgttcta
gactgcccct
acagcgtcct
acagattcag
tcatccagct
acatcttcgt

tgcagacctc

tctggccaga
cctggatgtg
caagacccgg
gatcctgcac
gcctgacttc
gagaaacagc
gagctggacc
gaagaacagc
ccctctgcag
tctggtgect
aggccccaca
gaaccaggga
ccctcaggcc
cctggaaatc
ggaaagcatc
gagcctgatc
tctggtggtg
cagccggaac
catctacgtg
ggtgcacacc
gcaggccccc
caaggacatc
gctgctgatc
ggccaccgtg

tcagcagctg

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



aagcagctcg
ggcctgtgga
gccctgaacc
atgaggatcg
accactggcg
agcacactcc
agccgggtgt
ccctacaaga
gacgacatct
gaaggcggaa
ggactcctgg
ctgaacaccg
caatggcgga
cggaagaatc
gaagtgggac
gatggceggct
ctgagcaagg
taccagatca
gagcacagaa
gtgcggcagt
atctctccca
aagcctcaga
tga

<210> 3

<211>
<212>

agtctgaggg
ccctgagagc
tgcacaccgc
agatgatctt
aaggcgagss
agtgggccgt
tcaagttcat
acggccagct
ggcecagegsg
acgccatcct
gaagaaccgg
agggcgagat
aggccttcgg
tggaccccta
tgagaagcgt
gtgtgctgtc
ccaagatcct
tccggcggac
tcgaggccat
acgacagcat
gcgacagagt

tcgeccgetct

4479
DNA

cagaagcccc
cttcggcaga
caactggttc
cgtcatcttc
cagagtggga
gaacagcagc
cgacatgccc
gagcaaagtc
aggccagatg
ggaaaacatc
aagcggcaag
ccagatcgat
cgtgatccct
cgagcagtgg
gatcgagcag
tcacggacac
gctgctcgac
actgaagcag
gctggaatgc
ccagaagctg
gaagctgttc

gaaagaagaa

7
atcttcaccc

cagccctact
ctgtatctga
ttcatcgccg
atcatcctga
atcgatgtgg
acagagggca
atgatcatcg
accgtgaagg
agcttcagca
agcactctgc
ggggtgagct
cagaaggtgt
agcgaccaag
ttccccggcea
aagcagctga
gagcccagcg
gccttcgecg
cagcagttcc
ctgaacgagc
cctcaccgga

accgaggaag

acctcgtgac
tcgagacact
gcaccctgceg
tgaccttcat
ccctggccat
acagcctgat
agcccaccaa
agaacagcca
atctgaccgc
tcagccctgg
tgagcgecctt
gggacagcat
tcatcttcag
agatctggaa
agctggactt
tgtgcctggce
ctcacctgga
actgcaccgt
tggtgatcga
ggagcctgtt
acagcagcaa

aggtgcagga

cagcctgaaa
gttccacaag
gtggttccag
cagcatcctc
gaacatcatg
gcggagegtg
gagcaccaag
cgtcaagaag
caagtacacc
ccagcgcegtg
cctgagactg
caccctgcaa
cggcacgttc
ggtggcecgat
cgtgctggtg
cagaagcgtg
tcctgtgacc
gatcctgtgc
agagaacaaa
cagacaggcc
gtgcaagagc

cacacggctg

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4443



<213>
<220>
<223>
<400> 3
atgcagagaa
cggcccatcc
cccagcecgtgg
ctggccagca
ttcatgttct
ctgctgggca
atctacctcg
gccatcttcg
tacaagaaaa
gtgagcctgc
gtgtggatcg
gccagcgcect
gggagaatga
atcaccagcg
atggaaaaga
tacgtgcgct
agcgtgctgc
agcttctgca
tggtacgaca
aagaccctcg
tgggaggaag

accagcaacg

CFTR-004 DNA

gccccctgga
tgcggaaggg
acagcgccga
agaagaaccc
acggcatctt
gaatcatcgc
gcatcggcect
gactgcacca
ccctgaagct
tgagcaacaa
cccccctgea
tctgcggact
tgatgaagta
agatgatcga
tgatcgagaa
acttcaacag
cctacgccct
tcgtgctgceg
gcctgggegce
agtacaacct
gcttcggcega

gcgacgacag

Artificial Sequence

sequence

aaaggccagc
ctacagacag
caacctgagc
caagctgatc
cctgtacctg
cagctacgac
gtgcctgctg
catcggcatg
gagcagcaga
cctgaacaag
agtggccctg
gggattcctg
ccgggaccag
gaacatccag
cctgcggcag
cagcgccttc
gatcaagggc
gatggccgtg
catcaacaag
gaccaccacc
gctgttcgag

cctgttcttc

gtggtgagca
agactggaac
gagaagctgg
aacgccctgc
ggcgaagtga
cccgacaaca
ttcatcgtca
cagatgcgga
gtgctggaca
ttcgacgaag
ctgatgggcc
atcgtgctgg
agagccggcea
agcgtgaagg
accgagctga
ttcttcagceg
atcatcctga
accagacagt
atccaggact
gaggtggtca
aaggccaagc

agcaacttca

agctgttctt
tgagcgacat
aaagagagtg
ggcggtgcett
ccaaagccgt
aagaggaacg
gaaccctgct
tcgccatgtt
agatcagcat
gcctggecect
tgatctggga
ccctgttcca
agatcagcga
cctactgctg
agctgacaag
gcttcttcgt
gaaagatctt
tccecctgggc
tcctgcagaa
tggaaaacgt

agaacCaacaa

gcctgetggg

cagctggacc
ctaccagatc
ggacagagag
cttctggegg
gcagcccctg
gagcatcgcc
gctgcacccc
cagcctgatc
cggacagctg
ggcccacttc
actgctgcag
ggccggactg
gagactggtc
ggaagaggcc
aaaggccgcec
ggtgttcctg
caccaccatc
cgtgcagacc
gcaagagtac
gaccgccttc
caaccgcaag

gacccccgtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ctgaaggaca
ggcgecggaa
aagatcaagc
accatcaaag
atcaaggcct
ctcggcgaag
gccgtgtaca
ctgaccgaga
atcctggtca
gagggcagcea
agcagcaaac
atcctgacag
gagacaaaga
atcctgaacc
atgaacggca
gacagcgaac
ctgcaggccc
cagaacatcc
aacctgactg
agcgaggaaa
cccgecgtga
ttcgtgctga
ctgtggctgc
aacagctacg

ggcgtcgeceg

tcaacttcaa
aaaccagcct
acagcggcag
agaacatcat
gccagctgga
gcggcatcac
aggacgccga
aagagatctt
ccagcaagat
gctacttcta
tgatgggctg
agacactgca
agcagagctt
ccatcaacag
tcgaagagga
agggcgaagc
ggagaaggca
acagaaagac
agctggacat
tcaacgaaga
caacctggaa
tctggtgect
tcggaaacac
ccgtgatcat

acactctgct

gatcgagcegg
gctcatggtc
gatcagcttc
cttcggcgtg
agaggacatc
actgagcggc
cctgtacctg
cgagagctgc
ggaacacctg
cggcaccttc
cgacagcttc
ccggttcagc
caagcagacc
catccggaag
cagcgacgag
catcctgccc
gagcgtgctg
caccgccagc
ctacagcaga
ggacctgaaa
cacctacctg
cgtgatcttc
cccactgcag

caccagcacc

cgccatgggc

9
ggacagctgc
atcatgggcg
tgcagccagt
agctacgacg
agcaagttcg
ggacagaggs
ctggacagcc
gtgtgcaagc
aagaaggccg
agcgagctgc
gaccagttca
ctggaaggceg
ggcgagttcg
ttcagcatcg
cccctggaaa
cggatcagcg
aacctgatga
acacggaaag
cggctgagcc
gagtgcttct
cggtacatca
ctggccgaag
gacaagggca
agcagctact

ttcttcagag

tggcegtggce
agctggaacc
tcagctggat
agtacagata
ccgagaagga
ccagaatcag
ccttcggcta
tgatggccaa
acaagatcct
agaacctgca
gcgecgageg
acgcccccgt
gcgagaagcg
tccagaaaac
gacggctgag
tgatcagcac
cccacagcegt
tgagcctggc
aagagacagg
tcgacgacat
ccgtgcacaa
tggccgccag
acagcaccca
acgtgttcta

gactgcccct

cggaagcaca

cagcgaggsc
catgcccggc
ccgcagecgtg
caacatcgtg
cctggccaga
cctggacgtg
caagacccgg
gatcctgcac
gcccgacttc
gagaaacagc
gagctggacc
gaagaacagc
ccccctgcag
cctggtgccc
aggccccaca
gaaccaggga
cccccaggcec
cctggaaatc
ggaaagcatc
gagcctgatc
cctggtggtg
cagccggaac
catctacgtg

ggtgcacacc

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



ctgatcaccg
atgagcacac
gccatcctgg
gtgatcggceg
cccgtgatcg
aagcagctcg
ggcctgtgga
gccctgaacc
atgaggatcg
accactggcg
agcacactcc
agccgggtgt
ccctacaaga
gacgacatct
gaaggcggaa
ggactcctgg
ctgaacaccg
caatggcgga
cggaagaacc
gaagtgggac
gacggcggct
ctgagcaagg
taccagatca
gagcacagaa

gtgcggcagt

tgagcaagat
tgaacaccct
acgacctgct
ccatcgccgt
tggccttcat
agagcgages
ccctgagagc
tgcacaccgc
agatgatctt
aaggcgages
agtgggccgt
tcaagttcat
acggccagct
ggcccagegsg
acgccatcct
gaagaaccgg
agggcgagat
aggccttcgg
tggaccccta
tgagaagcgt
gcgtgctgag
ccaagatcct
tccggcggac
tcgaggccat

acgacagcat

cctgcaccac

gaaagccggc
gcccctgacc
ggtggccgtyg
catgctgcgg
cagaagcccc
cttcggcaga
caactggttc
cgtcatcttc
cagagtggga
gaacagcagc
cgacatgccc
gagcaaagtc
aggccagatg
ggaaaacatc
aagcggcaag
ccagatcgac
cgtgatcccc
cgagcagtgg
gatcgagcag
ccacggacac
gctgctcgac
actgaagcag
gctggaatgc

ccagaagctg

10
aagatgctgc
ggaatcctga
atcttcgact
ctgcagccct
gcctacttcc
atcttcaccc
cagccctact
ctgtacctga
ttcatcgccg
atcatcctga
atcgacgtgg
acagagggca
atgatcatcg
accgtgaagg
agcttcagca
agcactctgc
ggggtgagct
cagaaggtgt
agcgaccaag
ttccccggcea
aagcagctga
gagcccagcg
gccttcgeceg
cagcagttcc

ctgaacgagc

acagcgtcct
acagattcag
tcatccagct
acatcttcgt
tgcagaccag
acctcgtgac
tcgagacact
gcaccctgceg
tgaccttcat
ccctggccat
acagcctgat
agcccaccaa
agaacagcca
acctgaccgc
tcagccccgg
tgagcgcctt
gggacagcat
tcatcttcag
agatctggaa
agctggactt
tgtgcctggc
cccacctgga
actgcaccgt
tggtgatcga

ggagcctgtt

gcaggccccc
caaggacatc
gctgctgatc
ggccaccgtg
ccagcagctg
cagcctgaaa
gttccacaag
gtggttccag
cagcatcctc
gaacatcatg
gcggagegtg
gagcaccaag
cgtcaagaag
caagtacacc
ccagcgcgtg
cctgagactg
caccctgcaa
cggcacgttc
ggtggccgac
cgtgctggtg
cagaagcgtg
ccccgtgacc
gatcctgtgc
agagaacaaa

cagacaggcc

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



11

atcagcccca gcgacagagt gaagctgttc ccccaccgga acagcagcaa gtgcaagagc

aagccccaga tcgccgecct gaaagaagaa accgaggaag aggtgcagga cacacggcetg

gcggeecgttt acccatacga tgttcctgac tatgcgtga

<210> 4
<211>
<212>
<213>
<220>
<223>
<400> 4
atgcagagaa
cggcccatcc
cccagecgtgg
ctggccagca
ttcatgttct
ctgctgggca
atctacctcg
gccatcttcg
tacaagaaaa
gtgagcctgc
gtgtggatcg
gccagcgcect
gggagaatga
atcaccagcg

atggaaaaga

tacgtgcgct

4443
DNA
Artificial Sequence

CFTR-005 DNA

gccccctgga
tgcggaaggg
acagcgccga
agaagaaccc
acggcatctt
gaatcatcgc
gcatcggcect
gactgcacca
ccctgaagct
tgagcaacaa
cccccctgcea
tctgcggact
tgatgaagta
agatgatcga
tgatcgagaa

acttcaacag

sequence

aaaggccagc
ctacagacag
caacctgagc
caagctgatc
cctgtacctg
cagctacgac
gtgcctgctg
catcggcatg
gagcagcaga
cctgaacaag
agtggccctg
gggattcctg
ccgggaccag
gaacatccag
cctgecggcag

cagcgccttc

gtggtgagca
agactggaac
gagaagctgg
aacgccctgc
ggcgaagtga
cccgacaaca
ttcatcgtca
cagatgcgga
gtgctggaca
ttcgacgaag
ctgatgggcc
atcgtgctgg
agagccggca
agcgtgaagg
accgagctga

ttcttcagcg

agctgttctt
tgagcgacat
aaagagagtg
ggcggtgett
ccaaagccgt
aagaggaacg
gaaccctgct
tcgccatgtt
agatcagcat
gcctggcecct
tgatctggga
ccctgttcca
agatcagcga
cctactgctg
agctgacaag

gcttcttegt

cagctggacc
ctaccagatc
ggacagagag
cttctggcegg
gcagcccctg
gagcatcgcc
gctgcacccc
cagcctgatc
cggacagctg
ggcccacttc
actgctgcag
ggccggactg
gagactggtc
ggaagaggcc
aaaggccgcc

ggtgttcctg

4380

4440

4479

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



agcgtgctgc
agcttctgca
tggtacgaca
aagaccctcg
tgggaggaag
accagcaacg
ctgaaggaca
ggcgecggaa
aagatcaagc
accatcaaag
atcaaggcct
ctcggcgaag
gccgtgtaca
ctgaccgaga
atcctggtca
gagggcagea
agcagcaaac
atcctgacag
gagacaaaga
atcctgaacc
atgaacggca
gacagcgaac
ctgcaggccc
cagaacatcc

aacctgactg

cctacgccct
tcgtgctgceg
gcetgggegce
agtacaacct
gcttcggega
gcgacgacag
tcaacttcaa
aaaccagcct
acagcggcag
agaacatcat
gccagctgga
gcggcatcac
aggacgccga
aagagatctt
ccagcaagat
gctacttcta
tgatgggctg
agacactgca
agcagagctt
ccatcaacag
tcgaagagga
agggcgaagc
ggagaaggca
acagaaagac

agctggacat

gatcaagggc
gatggccgtg
catcaacaag
gaccaccacc
gctgttcgag
cctgttcttc
gatcgagcgg
gctcatggtc
gatcagcttc
cttcggcgtg
agaggacatc
actgagcggc
cctgtacctg
cgagagctgc
ggaacacctg
cggcaccttc
cgacagcttc
ccggttcagc
caagcagacc
catccggaag
cagcgacgag
catcctgccc
gagcgtgctg
caccgccagc

ctacagcaga

12
atcatcctga

accagacagt
atccaggact
gaggtggtca
aaggccaagc
agcaacttca
ggacagctgc
atcatgggcg
tgcagccagt
agctacgacg
agcaagttcg
ggacagages
ctggacagcc
gtgtgcaagc
aagaaggccg
agcgagctgc
gaccagttca
ctggaaggcg
ggcgagttcg
ttcagcatcg
cccctggaaa
cggatcagcg
aacctgatga
acacggaaag

cggctgagcc

gaaagatctt
tccecctgggce
tcctgcagaa
tggaaaacgt

agaacCaacaa

gcctgetggg
tggcegtggc
agctggaacc
tcagctggat
agtacagata
ccgagaagga
ccagaatcag
ccttcggcta
tgatggccaa
acaagatcct
agaacctgca
gegeegagesg
acgcccccgt
gcgagaagcg
tccagaaaac
gacggctgag
tgatcagcac
cccacagcgt
tgagcctggc

aagagacagg

caccaccatc
cgtgcagacc
gcaagagtac
gaccgccttc
caaccgcaag
gacccccgtg
cggaagcaca
cagcgaggsgc
catgcccggc
ccgcagegtg
caacatcgtg
cctggccaga
cctggacgtg
caagacccgg
gatcctgcac
gcccgacttc
gagaaacagc
gagctggacc
gaagaacagc
ccccctgceag
cctggtgccc
aggccccaca
gaaccaggga
cccccaggcec

cctggaaatc

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



agcgaggaaa
cccgecgtga
ttcgtgctga
ctgtggctgc
aacagctacg
ggcgtcegecg
ctgatcaccg
atgagcacac
gccatcctgg
gtgatcggcg
cccgtgatcg
aagcagctcg
ggcctgtgga
gccctgaacc
atgaggatcg
accactggcg
agcacactcc
agccgggtgt
ccctacaaga
gacgacatct
gaaggcggaa
ggactcctgg
ctgaacaccg
caatggcgga

cggaagaacc

tcaacgaaga
caacctggaa
tctggtgect
tcggaaacac
ccgtgatcat
acactctgct
tgagcaagat
tgaacaccct
acgacctgct
ccatcgccgt
tggccttcat
agagcgagss
ccctgagagc
tgcacaccgc
agatgatctt
aaggcgagss
agtgggecegt
tcaagttcat
acggccagct
ggcecagegs
acgccatcct
gaagaaccgg
agggcgagat
aggccttcgg

tggaccccta

ggacctgaaa
cacctacctg
cgtgatcttc
cccactgcag
caccagcacc
cgccatgggc
cctgcaccac
gaaagccggc
gcccctgacc
ggtggecegtg
catgctgcgg
cagaagcccc
cttcggcaga
caactggttc
cgtcatcttc
cagagtggga
gaacagcagc
cgacatgccc
gagcaaagtc
aggccagatg
ggaaaacatc
aagcggcaag
ccagatcgac

cgtgatcccc

cgagcagtgg

13
gagtgcttct

cggtacatca
ctggccgaag
gacaagggca
agcagctact
ttcttcagag
aagatgctgc
ggaatcctga
atcttcgact
ctgcagccct
gcctacttcc
atcttcaccc
cagccctact
ctgtacctga
ttcatcgccg
atcatcctga
atcgacgtgg
acagagggca
atgatcatcg
accgtgaagg
agcttcagca
agcactctgc
ggggtgagct
cagaaggtgt

agcgaccaag

tcgacgacat
ccgtgcacaa
tggccgccag
acagcaccca
acgtgttcta
gactgcccct
acagcgtcct
acagattcag
tcatccagct
acatcttcgt
tgcagaccag
acctcgtgac
tcgagacact
gcaccctgceg
tgaccttcat
ccctggccat
acagcctgat
agcccaccaa
agaacagcca
acctgaccgc
tcagccccgg
tgagcgecctt
gggacagcat
tcatcttcag

agatctggaa

ggaaagcatc
gagcctgatc
cctggtggtg
cagccggaac
catctacgtg
ggtgcacacc
gcaggccccc
caaggacatc
gctgctgatc
ggccaccgtg
ccagcagctg
cagcctgaaa
gttccacaag
gtggttccag
cagcatcctc
gaacatcatg
gcggagegtg
gagcaccaag
cgtcaagaag
caagtacacc
ccagcgcegtg
cctgagactg
caccctgcaa

cggcacgttc

ggtggccgac

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



gaagtgggac
gacggcggct
ctgagcaagg
taccagatca
gagcacagaa
gtgcggcagt
atcagcccca
aagccccaga
tga

<210> 5
<211>
<212>
<213>
<220>
<223>
<400> 5
atgcagaggt
agaccaattt
ccttctgttg
ctggcttcaa
tttatgttct
ttactgggaa
atttatctag
gccatttttg

tataagaaga

gttagtctcc

gtgtggatcg

tgagaagcgt
gcgtgctgag
ccaagatcct
tccggcggac
tcgaggccat
acgacagcat
gcgacagagt

tcgccgecect

4443
DNA
Artificial Sequence

cgcctctgga
tgaggaaagg
attctgctga
agaaaaatcc
atggaatctt
gaatcatagc
gcataggctt
gccttcatca
ctttaaagct
tttccaacaa

ctcctttgca

gatcgagcag
ccacggacac
gctgctcgac
actgaagcag
gctggaatgc
ccagaagctg
gaagctgttc

gaaagaagaa

aaaggccagc
atacagacag
caatctatct
taaactcatt
tttatattta
ttcctatgac
atgccttctc
cattggaatg
gtcaagccgt
cctgaacaaa

agtggcactc

14
ttccccggca

aagcagctga
gagcccagcg
gccttcgeceg
cagcagttcc
ctgaacgagc
ccccaccgga

accgaggaag

Wild Type CFTR DNA sequence

gttgtctcca
cgcctggaat
gaaaaattgg
aatgcccttc
ggggaagtca
ccggataaca
tttattgtga
cagatgagaa
gttctagata
tttgatgaag

ctcatggggc

agctggactt
tgtgcctggce
cccacctgga
actgcaccgt
tggtgatcga
ggagcctgtt
acagcagcaa

aggtgcagga

aacttttttt
tgtcagacat
aaagagaatg
ggcgatgttt
ccaaagcagt
aggaggaacg
ggacactgct
tagctatgtt
aaataagtat
gacttgcatt

taatctggga

cgtgctggtg
cagaagcgtg
ccccgtgacc
gatcctgtgc
agagaacaaa
cagacaggcc
gtgcaagagc

cacacggctg

cagctggacc
ataccaaatc
ggatagagag
tttctggaga
acagcctctc
ctctatcgcg
cctacaccca
tagtttgatt
tggacaactt
ggcacatttc

gttgttacag

4020

4080

4140

4200

4260

4320

4380

4440

4443

60

120

180

240

300

360

420

480

540

600

660



gcgtctgect
gggagaatga
attacctcag
atggaaaaaa
tatgtgagat
tctgtgcttc
tcattctgca
tggtatgact
aagacattgg
tgggaggags
acttctaatg
ctgaaagata
ggagcaggca
aaaattaagc
accattaaag
atcaaagcat
cttggagaag
gcagtataca
ttaacagaaa
attttggtca
gaaggtagca
agctcaaaac
atcctaactg
gaaacaaaaa

attctcaatc

tctgtggact
tgatgaagta
aaatgattga
tgattgaaaa
acttcaatag
cctatgcact
ttgttctgceg
ctcttggagc
aatataactt
gatttgggga
gtgatgacag
ttaatttcaa
agacttcact
acagtggaag
aaaatatcat
gccaactaga
gtggaatcac
aagatgctga
aagaaatatt
cttctaaaat
gctattttta
tcatgggatg
agaccttaca
aacaatcttt

caatcaactc

tggtttcctg
cagagatcag
aaatatccaa
cttaagacaa
ctcagccttc
aatcaaagga
catggcggtc
aataaacaaa
aacgactaca
attatttgag
cctcttcttc
gatagaaaga
tctaatgatg
aatttcattc
ctttggtgtt
agaggacatc
actgagtgga
tttgtattta
tgaaagctgt
ggaacattta
tgggacattt
tgattctttc
ccgtttctca
taaacagact

tatacgaaaa

15
atagtccttg
agagctggga
tctgttaagg
acagaactga
ttcttctcag
atcatcctcc
actcggcaat
atacaggatt
gaagtagtga
aaagcaaaac
agtaatttct
ggacagttgt
attatgggag
tgttctcagt
tcctatgatg
tccaagtttg
ggtcaacgag
ttagactctc
gtctgtaaac
aagaaagctg
tcagaactcc
gaccaattta
ttagaaggag
ggagagtttg

ttttccattg

ccctttttca
agatcagtga
catactgctg
aactgactcg
ggttctttgt
ggaaaatatt
ttccctgggc
tcttacaaaa
tggagaatgt
aaaacaataa
cacttcttgg
tggcggttgc
aactggagcc
tttcctggat
aatatagata
cagagaaaga
caagaatttc
cttttggata
tgatggctaa
acaaaatatt
aaaatctaca
gtgcagaaag
atgctcctgt

gggaaaaaag

tgcaaaagac

ggctgggcta
aagacttgtg
ggaagaagca
gaaggcagcc
ggtgttttta
caccaccatc
tgtacaaaca
gcaagaatat
aacagccttc
caatagaaaa
tactcctgtc
tggatccact
ttcagagggt
tatgcctggc
cagaagcgtc
caatatagtt
tttagcaaga
cctagatgtt
caaaactagg
aattttgaat
gccagacttt
aagaaattca
ctcctggaca
gaagaattct

tcccttacaa

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



atgaatggca
gattctgagc
cttcaggcac
cagaacattc
aacttgactg
agtgaagaaa
ccagcagtga
tttgtgctaa
ctgtggctcc
aacagctatg
ggagtagccg
ctaatcacag
atgtcaaccc
gcaattttgg
gtgattggag
ccagtgatag
aaacaactgg
ggactatgga
gctctgaatt
atgagaatag
acaacaggag
agtacattgc
agccgagtct
ccatacaaga

gatgacatct

tcgaagagga
agggagagsgc
gaaggaggca
accgaaagac
aactggatat
ttaacgaaga
ctacatggaa
tttggtgctt
ttggaaacac
cagtgattat
acactttgct
tgtcgaaaat
tcaacacgtt
atgaccttct
ctatagcagt
tggcttttat
aatctgaagg
cacttcgtgc
tacatactgc
aaatgatttt
aaggagaagg
agtgggctgt
ttaagttcat

atggccaact

ggccctcagg

ttctgatgag
gatactgcct
gtctgtcctg
aacagcatcc
atattcaaga
agacttaaag
cacatacctt
agtaattttt
tcctcttcaa
caccagcacc
tgctatggga
tttacaccac
gaaagcaggt
gcctcttacc
tgtcgcagtt
tatgttgaga
caggagtcca
cttcggacgg
caactggttc
tgtcatcttc
aagagttggt
aaactccagc
tgacatgcca

ctcgaaagtt

gggccaaatg

16
cctttagaga
cgcatcagcg
aacctgatga
acacgaaaag
aggttatctc
gagtgccttt
cgatatatta
ctggcagagg
gacaaaggga
agttcgtatt
ttcttcagag
aaaatgttac
gggattctta
atatttgact
ttacaaccct
gcatatttcc
attttcactc
cagccttact
ttgtacctgt
ttcattgctg
attatcctga
atagatgtgg
acagaaggta
atgattattg

actgtcaaag

gaaggctgtc
tgatcagcac
cacactcagt
tgtcactggc
aagaaactgg
ttgatgatat
ctgtccacaa
tggctgcttc
atagtactca
atgtgtttta
gtctaccact
attctgttct
atagattctc
tcatccagtt
acatctttgt
tccaaacctc
atcttgttac
ttgaaactct
caacactgcg
ttaccttcat
ctttagccat
atagcttgat
aacctaccaa
agaattcaca

atctcacagc

cttagtacca
tggccccacg
taaccaaggt
ccctcaggca
cttggaaata
ggagagcata
gagcttaatt
tttggttgtg
tagtagaaat
catttacgtg
ggtgcatact
tcaagcacct
caaagatata
gttattaatt
tgcaacagtg
acagcaactc
aagcttaaaa
gttccacaaa
ctggttccaa
ttccatttta
gaatatcatg
gcgatctgtg
gtcaaccaaa
cgtgaagaaa

aaaatacaca

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



gaaggtggaa

ggcctcttgg

ctgaacactg

cagtggagga

agaaaaaact

gaggttgggc

gatgggggct

ctcagtaagg

taccaaataa

gaacacagga

gtgcggcagt

atcagcccct

aagccccaga

tag

<210> 6

<211> 66
<212> DN
<213>
<220>

<223>

<400> 6

atgccatatt
gaagaactgg
aaggagaaat
aagcctttgg
tggatcccta
tcagatctgt
gtgtcctaag
cgaagatctt
ttagaagaac
tagaagcaat
acgattccat

ccgacagggt

ttgctgctct

A

agagaacatt
atcagggaag
ccagatcgat
agtgatacca
tgaacagtgg
gatagaacag
ccatggccac
gctgecttgat
tctaaaacaa
gctggaatgc
ccagaaactg

gaagctcttt

gaaagaggag

Artificial Sequence

5'UTR DNA sequence

17
tccttctcaa
agtactttgt
ggtgtgtctt
cagaaagtat
agtgatcaag
tttcctggga
aagcagttga
gaacccagtg
gcatttgctg
caacaatttt
ctgaacgaga
ccccaccgga

acagaagaag

taagtcctgg
tatcagcttt
gggattcaat
ttattttttc
aaatatggaa
agcttgactt
tgtgcttggc
ctcatttgga
attgcacagt
tggtcataga
ggagcctctt

actcaagcaa

aggtgcaaga

ccagagggtg
tttgagacta
aactttgcaa
tggaacattt
agttgcagat
tgtccttgtg
tagatctgtt
tccagtaaca
aattctctgt
agagaacaaa
ccggcaagcec
gtgcaagtct

tacaaggctt

gggagaccca agctggctag cgtttaaact tcagcttggc aatccggtac tgttggtaaa

gccacc
<210> 7
<211> 14
<212> DN
<213>

7
A

Artificial Sequence

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4443

60

66



18
<220>
<223> 3' UTR-poly(A)-001 DNA sequence

<400> 7
gaattctgca gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa
ddddddadddad dddddddddd dddddddddd dddddddddad ddddddddadd addaddadadadad

2daaadaaaa aaaaaaaaaa aaattcg

<210> 8

<211> 146

<212> DNA

<213> Artificial Sequence
<220>

<223> 3' UTR-poly(A)-002 DNA sequence

<400> 8

gaattctgca gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa
daaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa
23aaaaaaaa aaaaaaaaaa aaaatt

<210> 9

<211> 72

<212> DNA

<213> Artificial Sequence

<220>

<223> alpha-globin 5' UTR (HBAl1l) DNA sequence

<400> 9

gggagacata aaccctggcg cgctcgegge ccggcactct tctggtcccc acagactcag

agagaagcca cc

<210> 10

<211> 72

<212> DNA

<213> Artificial Sequence

<220>

60

120

147

60

120

146

60

72



<223>

<400> 10

19

alpha-globin 5' UTR (HBA2) DNA sequence

gggagacata aaccctggecg cgctcgeggg ccggcactct tctggtcccc acagactcag

agagaagcca cc
<210> 11

<211> 43

<212> DNA

<213> Artificial Sequence
<220>

<223>

<400> 11

alpha-globin 5' UTR DNA sequence

gggagactct tctggtcccc acagactcag agagaacgcc acc

<210> 12
<211> 51
<212> DN
<213>
<220>
<223>
<400> 12
gttattttcc
cttcttgacg
gaatgtcgtg
gaccctttgc
acgtgtataa
agttgtggaa
ccagaaggta

tgtttagtcg

tgaaaaacac

1
A

accatattgc
agcattccta
aaggaagcag
aggcagcgga
gatacacctg
agagtcaaat
ccccattgta
aggttaaaaa

gatgataata

Artificial Sequence

IRES of EMCV 5'-UTR DNA

cgtcttttgg
ggggtctttc
ttcctctgga
accccccacc
caaaggcggc
ggctctcctc
tgggatctga
acgtctaggc

tggccacaac

sequence

caatgtgagg
ccctctcgec
agcttcttga
tggcgacagg
acaaccccag
aagcgtattc
tctggggect
cccccgaacc

C

gcccggaaac ctggecectgt
aaaggaatgc aaggtctgtt
agacaaacaa cgtctgtagc
tgcctctgecg gccaaaagcc
tgccacgttg tgagttggat
aacaaggggc tgaaggatgc
cggtgcacat gctttacgtg

acggggacgt ggttttcctt

60

72

43

60

120

180

240

300

360

420

480

511



20
<210> 13
<211> 143
<212> DNA
<213> Artificial Sequence

<220>

<223> IRES of TEV 5'-UTR DNA sequence

<400> 13

aaataacaaa tctcaacaca acatatacaa aacaaacgaa tctcaagcaa tcaagcattc

tacttctatt gcagcaattt aaatcatttc ttttaaagca aaagcaattt tctgaaaatt

ttcaccattt acgaacgata gca

<210> 14

<211> 47

<212> DNA

<213> Artificial Sequence
<220>

<223> ssRNA1 5'UTR DNA sequence

<400> 14
gggagacaag agagaaaaga agagcaagaa gaaatataag agccacc

<210> 15

<211> 66

<212> DNA

<213> Artificial Sequence

<220>
<223> ssRNA2 5'UTR DNA sequence

<400> 15
gggagaccca agctggctag cgtttaaact taagcttggc aatccggtac tgttggtaaa

gccacc
<210> 16
<211> 70
<212> DNA

<213> Artificial Sequence

60

120

143

47

60

66



21
<220>
<223> native 5' UTR DNA sequence

<400> 16
gtagtaggtc tttggcatta ggagcttgag cccagacggc cctagcaggg accccagcgc

ccgagagacc
<210> 17

<211> 186

<212> DNA

<213> Artificial Sequence
<220>

<223> TMV 3'-UTR DNA sequence

<400> 17

ggattgtgtc cgtaatcaca cgtggtgcgt acgataacgc atagtgtttt tccctccact
taaatcgaag ggttgtgtct tggatcgcgc gggtcaaatg tatatggttc atatacatcc

gcaggcacgt aataaagcga ggggttcgaa tccccccgtt acccccggta ggggeccatt

gtcttc

<210> 18

<211> 114

<212> DNA

<213> Artificial Sequence
<220>

<223> MALAT1 3'-UTR DNA sequence

<400> 18
tcagtagggt catgaaggtt tttcttttcc tgagaaaaca acacgtattg ttttctcagg

ttttgetttt tggeccttttt ctagcttaaa aaaaaaaaaa gcaaaattgt cttc

<210> 19

<211> 112

<212> DNA

<213> Artificial Sequence

60

70

60

120

180

186

60

114



<220>
<223>

<400> 19

22

NEAT2 3'-UTR DNA sequence

tcagtagggt tgtaaaggtt tttcttttcc tgagaaaaca accttttgtt ttctcaggtt

ttgctttttg gcctttccct agctttaaaa aaaaaaaagc aaaattgtct tc

<210> 20

<211> 68

<212> DNA

<213> Artificial Sequence
<220>

<223>

<400> 20

histone cluster 2, H3c 3'-UTR DNA sequence

gaagtggcgg ttcggccgga ggttccatcg tatccaaaag gctcttttca gagccaccca

ttgtcttc

<210> 21
<211> 15
<212>
<213>
<220>
<223>
<400> 21
agagcagcat
cacctcatgg
taagtttttt
ttgataaatg
atttaccact
ttggaaaggc

tcgttaattt

aatgataact

57

DNA
Artificial Sequence

aaatgttgac
aattggagct
tttaaaaaag
gcttcctggc
tgtgttttgc
agctctaaat
gtagtgttgg

ggaaacttca

atgggacatt
cgtggaacag
aaacatttgg
aatagtcaaa
aagccagatt
gtcaatcagc
agaagaactg

gcggtttata

Native 3' UTR DNA sequence

tgctcatgga
ttacctctgc
taaggggaat
ttgtgtgaaa
ttcctgaaaa
ctagttgatc
aaatcatact

taagcttgta

attggagctc
ctcagaaaac
tgaggacact
ggtacttcaa
cccttgccat
agcttattgt
tcttagggtt

ttcctttttc

gtgggacagt
aaggatgaat
gatatgggtc
atccttgaag
gtgctagtaa
ctagtgaaac
atgattaagt

tctcctctcc

60

112

60

68

60

120

180

240

300

360

420

480



ccatgatgtt
agcaagtatt
catctagtga
ccaggtctac
gggctgttat
cttttcccaa
aagtatgtta
gggtgtgtaa
tagatgtata
acactaagag
cttctgtttt
tgtttcaaac
taaaataatt
ttatgttaaa
ccttttggtc
cccagccagc
tttccatcaa
tatttattac
<210> 22
<211> 66
<212> DN
<213>
<220>

<223>

<400> 22

tagaaacaca
agaataccac
gcagtcagga
caaaaatctc
aatctttcac
ctccagaaag
gtgcaaattg
gtagataggc
ggttgatggt
agaatgagag
ataattttgt
atatataaca

tttatatttg

actgggacag
tggagggaag
acagcctctt
gggtacactg

tgtaagaaaa

A

actatattgt
aggaaccaca
aagagaactt
aatatttcag
aggggacagg
tgacaagctc
tcacaggaca
catgggcact
ggtatgtttt
acacactgaa
gaagcaaaat
atgctgtatt
aaatattgac
gggagaacct
ccttggggct
agatgcagtt
ccttctcaac

tatcacttgt

Artificial Sequence

23
ttgctaagca
agactgcaca
ccagatcctg
ataatcacaa
atggttccct
acagaccttt
gcccttcettt
gtgggtagac
caggctagat
gaagcaccaa
tttttctcta
ttaaaagaat
tttttatggc
agggtgatat
gatgcagttg
ctgaagaaga
tccaaactga

caataaaatc

ssRNA2 5'UTR (A32C) DNA sequence

ttccaactat
tcaaaatatg
gaaatcaggg
tacatccctt
tgatgaagaa
gaactagagt
ccacagaagc
acacatgaag
gtatgtactt
tcatgaatta
ggaaatattt
gattatgaat
actagtattt
taaccagggg
ttgcccacag
tggtaccacc
ctcttaagaa

catacatttg

ctcatttcca
ccccattcaa
ttagtattgt
acctgggaaa
gttgatatgc
ttagctggaa
tccaggtaga
tccaagcatt
catgctgtct
gttttatatg
attttaataa
tacatttgta
ctatgaaata
ccatgaatca
ctgtatgatt
agtctgactg
gactgcatta

tgtgaaa

gggagaccca agctggctag cgtttaaact tcagcttggc aatccggtac tgttggtaaa

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1557

60



gccacc

<210> 23
<211>
<212> DN
<213>
<220>
<223> CF

<400> 23
atgtacccat

aaggccagcg
tacagacaga
aacctgagcg
aagctgatca
ctgtacctgg
agctacgacc
tgcctgetgt
atcggcatgc
agcagcagag
ctgaacaagt
gtggccctgc
ggattcctga
cgggaccaga
aacatccaga
ctgcggcaga
agcgccttct
atcaagggca

atggccgtga

4482

A

TROOO6 DNA

acgatgttcc
tggtgagcaa
gactggaact
agaagctgga
acgccctgeg
gcgaagtgac
ccgacaacaa
tcatcgtcag
agatgcggat
tgctggacaa
tcgacgaagg
tgatgggcct
tcgtgctggc
gagccggcaa
gcgtgaaggc
ccgagctgaa
tcttcagcgg
tcatcctgag

ccagacagtt

Artificial Sequence

sequence

tgactatgcg
gctgttcttc
gagcgacatc
aagagagtgg
gcggtgcettc
caaagccgtg
agaggaacgg
aaccctgctg
cgccatgttc
gatcagcatc
cctggeccectg
gatctgggaa
cctgttccag
gatcagcgag
ctactgctgg
gctgacaaga
cttcttcgtg
aaagatcttc

cccctgggcec

24

gcggecgtta
agctggaccc
taccagatcc
gacagagagc
ttctggeggt
cagcccctgc
agcatcgcca
ctgcaccccg
agcctgatct
ggacagctgg
gcccacttceg
ctgctgcagg
gccggactgg
agactggtca
gaagaggcca
aaggccgcct
gtgttcctga
accaccatca

gtgcagacct

tgcagagaag
ggcccatcct
ccagcgtgga
tggccagcaa
tcatgttcta
tgctgggcag
tctacctcgg
ccatcttcgg
acaagaaaac
tgagcctgct
tgtggatcgc
ccagcgcctt
ggagaatgat
tcaccagcga
tggaaaagat
acgtgcgcta
gcgtgetgcec
gcttctgecat

ggtacgacag

ccccctggaa
gcggaaggec
cagcgccgac
gaagaacccc
cggcatcttc
aatcatcgcc
catcggcctg
actgcaccac
cctgaagctg
gagcaacaac
ccccctgcaa
ctgcggactg
gatgaagtac
gatgatcgag
gatcgagaac
cttcaacagc
ctacgccctg
cgtgctgegg

cctgggegcec

66

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



atcaacaaga
accaccaccg
ctgttcgaga
ctgttcttca
atcgagcggg
ctcatggtca
atcagcttct
ttcggcgtga
gaggacatca
ctgagcggceg
ctgtacctgc
gagagctgcg
gaacacctga
ggcaccttca
gacagcttcg
cggttcagcc
aagcagaccg
atccggaagt
agcgacgagc
atcctgcccc
agcgtgctga
accgccagca
tacagcagac
gacctgaaag

acctacctgc

tccaggactt
aggtggtcat
aggccaagca
gcaacttcag
gacagctgct
tcatgggcga
gcagccagtt
gctacgacga
gcaagttcgc
gacagaggsc
tggacagccc
tgtgcaagct
agaaggccga
gcgagctgcea
accagttcag
tggaaggcga
gcgagttcgg
tcagcatcgt
ccctggaaag
ggatcagcgt
acctgatgac
cacggaaagt
ggctgagcca
agtgcttctt

ggtacatcac

cctgcagaag
ggaaaacgtg
gaacaacaac
cctgetgggs
ggcegtggcec
gctggaaccc
cagctggatc
gtacagatac
cgagaaggac
cagaatcagc
cttcggctac
gatggccaac
caagatcctg
gaacctgcag
cgccgagegg
cgcccccgtg
cgagaagcgg
ccagaaaacc
acggctgagc
gatcagcaca
ccacagcgtg
gagcctggcc
agagacaggc
cgacgacatg

cgtgcacaag

25
caagagtaca
accgccttct
aaccgcaaga

acccccgtgc

ggaagcacag
agcgagggca
atgcccggca
cgcagcgtga
aacatcgtgc
ctggccagag
ctggacgtgc
aagacccgga
atcctgcacg
cccgacttca
agaaacagca
agctggaccg
aagaacagca
cccctgcaga
ctggtgcccg
ggccccacac
aaccagggac
ccccaggeca
ctggaaatca
gaaagcatcc

agcctgatct

agaccctcga
gggaggaags
ccagcaacgg
tgaaggacat
gcgecggaaa
agatcaagca
ccatcaaaga
tcaaggcctg
tcggcgaagg
ccgtgtacaa
tgaccgagaa
tcctggtcac
agggcagcag
gcagcaaact
tcctgacaga
agacaaagaa
tcctgaaccc
tgaacggcat
acagcgaaca
tgcaggcccg
agaacatcca
acctgactga
gcgaggaaat
ccgccgtgac

tcgtgctgat

gtacaacctg
cttcggcgag
cgacgacagc
caacttcaag
aaccagcctg
cagcggeagg
gaacatcatc
ccagctggaa
cggcatcaca
ggacgccgac
agagatcttc
cagcaagatg
ctacttctac
gatgggctgc
gacactgcac
gcagagcttc
catcaacagc
cgaagaggac
gggcgaagcc
gagaaggcag
cagaaagacc
gctggacatc
caacgaagag
aacctggaac

ctggtgcctc

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



gtgatcttcc
ccactgcagg
accagcacca
gccatgggct
ctgcaccaca
aaagccggceg
cccctgacca
gtggccgtgc
atgctgeggg
agaagcccca
ttcggcagac
aactggttcc
gtcatcttct
agagtgggaa
aacagcagca
gacatgccca
agcaaagtca
ggccagatga
gaaaacatca
agcggcaaga
cagatcgacg
gtgatccccc
gagcagtgga
atcgagcagt

cacggacaca

tggccgaagt
acaagggcaa
gcagctacta
tcttcagagg
agatgctgca
gaatcctgaa
tcttcgactt
tgcagcccta
cctacttcct
tcttcaccca
agccctactt
tgtacctgag
tcatcgeccgt
tcatcctgac
tcgacgtgga
cagagggcaa
tgatcatcga
ccgtgaagga
gcttcagcat
gcactctgct
gggtgagctg
agaaggtgtt
gcgaccaaga
tccccggcaa

agcagctgat

ggccgecagce
cagcacccac
cgtgttctac
actgcccctg
cagcgtcctg
cagattcagc
catccagctg
catcttcgtg
gcagaccagc
cctcgtgacc
cgagacactg
caccctgcecgg
gaccttcatc
cctggccatg
cagcctgatg
gcccaccaag
gaacagccac
cctgaccgcc
cagccceggce
gagcgccttc
ggacagcatc
catcttcagc
gatctggaag
gctggacttc

gtgcctggcc

26
ctggtggtgc
agccggaaca
atctacgtgg
gtgcacaccc
caggccccca
aaggacatcg
ctgctgatcg
gccaccgtgc
cagcagctga
agcctgaaag
ttccacaagg
tggttccaga
agcatcctca
aacatcatga
cggagcgtga
agcaccaagc
gtcaagaagg
aagtacaccg
cagcgcgtgg
ctgagactgc
accctgcaac
ggcacgttcc
gtggccgacg
gtgctggtgg

agaagcgtgc

tgtggctgct
acagctacgc
gcgtcgecga
tgatcaccgt
tgagcacact
ccatcctgga
tgatcggcgc
ccgtgatcgt
agcagctcga
gcctgtggac
ccctgaacct
tgaggatcga
ccactggcga
gcacactcca
gccgggtgtt
cctacaagaa
acgacatctg
aaggcggaaa
gactcctggg
tgaacaccga
aatggcggaa
ggaagaacct
aagtgggact
acggecggctg

tgagcaaggc

cggaaacacc
cgtgatcatc
cactctgctc
gagcaagatc
gaacaccctg
cgacctgctg
catcgccgtg
ggccttcatc
gagcgaggsc
cctgagagcc
gcacaccgcc
gatgatcttc
aggcgagesc
gtgggccgtyg
caagttcatc
cggccagctg
gcccagegga
cgccatcctg
aagaaccgga
gggcgagatc
ggccttcggc
ggacccctac
gagaagcgtg
cgtgctgagc

caagatcctg

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



ctgctcgacg
ctgaagcagg
ctggaatgcc
cagaagctgc
aagctgttcc

aaagaagaaa

agcccagegc
ccttcgecga
agcagttcct
tgaacgagcg

cccaccggaa

ccgaggaaga

ccacctggac
ctgcaccgtg
ggtgatcgaa
gagcctgttc
cagcagcaag

ggtgcaggac

27
cccgtgacct
atcctgtgcg
gagaacaaag
agacaggcca
tgcaagagca

acacggctgt

accagatcat
agcacagaat
tgcggcagta
tcagccccag

agccccagat

ga

ccggeggaca
cgaggccatg
cgacagcatc
cgacagagtg

cgccgecectg

4200

4260

4320

4380

4440

4482



