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23

DNA

Gallus gallus

1

tcacccgcag cagatcgeccg cgg 23

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

<400>

2

23

DNA

Gallus gallus

2

cgggtgaagg agctactgga cgg 23

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

<400>

3

23

DNA

Gallus gallus

3

gcaccacgcc tgctgctccg ggg 23

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

<400>

4
23

DNA

Gallus gallus

4

gctgggctcc cctecgegggt cgg 23

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

<400>

5

23

DNA

Gallus gallus

5

Page 1



cctcgtgtct gtgggcagecg ggg

<210> 6
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 6
acttacggta

aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt
cgccaggegg
cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt

tgtgcggees

5816
DNA
Artificial Sequence

enhancer

(1).
human CMV IE1

.(293)

promoter
(294)..(573)
Chicken Beta Actin Promoter

Intron
(576)..(1546)
Intron Chicken

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

g8cgeeeces
gagcggegeg
aaagcgaagc
cgcegeegcec
cgggegggac

ttcttttctg

gagcggctceg

Synthetic construct

beta actin

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc
tattttgtgc
ggcgaggesc
ctccgaaagt
gegegeeees
tcgecgccgcec
ggcccttctc
tggctgegtg

ggggegtgegt

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
catctccccc
agcgatgggg
g888ceLeeec
ttccttttat
cgggagtcgc
cgccccggcet
ctccgggctg

aaagccttga

gcgtgtgtgt
Page 2

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

gcgeeesees
gaggcggaga
ggcgagsgces
tgcgcgetgce
ctgactgacc

taattagcgc

ggggctecgg

gtgcgtggese

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

g88888ceCy
ggtgeggegg
cggegeegsc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt

agcgccgcegt

23

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gcggcetcecgce
tccgcagtgt
gcgaggggaa
gcgegtceggt
cggcttcggg
ggtggcggca
g88ageescse
attgcctttt
cggagccgaa
geggegeegs
cccttctcecc
ggggcaggsc
atgttcatgc
ctcatcattt
agcccgggct
acaactgtgt
tcggtgtgeg
cgctgegggsg
agggtggcac
tcgtgtcgca
gcttccagca
aaaagaaaaa
acttcagagt
cgattcgcat
tgtacctgct
tctgcgggca

ttagacgacg

gctgcccggc
gcgegagees
caaaggctgc
cgggctgcaa
tgcggggctc
ggtgggests
cggeggececc
atggtaatcg
atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttcttcttt
tggcaaagaa
gggcataaaa
tcactagcaa
gcggcetcecgce
ctgctacgcc
cggggaggtc
gtgcgtggtyg
gttatccagt
gaagaacatc
tttgccatct
cagtggcctc
ggagcactgt
accaatttat

gtactcaagg

ggctgtgagc
agcgeggecg
gtgcgggstsg
ccccccctge
cgtacggggc
ccggecegess
cggagcgecg
tgcgagaggg
cgccgecgea
atgggcgeses
cggggctgtc
ttctggecgtg
ttcctacagc
ttcggcttga
gtcagggcag
cctcaaacag
aatgtagcgc
gaggccacgc
gaggtgctgc
tgcgtccccc
cagagcgaag
cttgcgtatg
tcgtgtatat
tgggagatac
gcactcttca
gaacttattt

tttaaacata

gctgegggceg
ggggeggtgc
tgtgcgtgge
acccccctcc
gtggcgeggsg
cggggecegcec
gcggetgteg
cgcagggact
ccccctctag

agggccttcg

cgcgeeggesa
tgaccggegg
tcctgggcaa
tcgaagccgt
agccatctat
acaccatgga
gggaggagcec
cgctggaggc
gaggcgacga
gcggtgetceg
tcatcacaag
gatactcctt
acagctatct
tgctgagtag
tgctggttcc
cgcgtaacgt

atagcttgct

Page 3

cggegegess
cccgeggtgc
ggggtgagca
ccgagttgct
gctcgecegtg
tcgggeeggg
aggcgegecsg
tcctttgtcc
cgggegeees
tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
ctcaggggag
tgcttacatt
gcgeggggct
cttcgccgeg
cttcgtccgg
cgctcagtgc
cgccatcccc
aatcgttcag
gctggatgag
gtccaatact
gataggggac
cccaagtaac
agggccatcc

tgactatgtg

ctttgtgcgc
gggggeesct
gggegteteg
gagcacggcc
ccggecgess
gagggctcgg
agccgcagcec
caaatctgtg
gcgaagceggt
cgccgecgtc
cgggeggeac
tctgctaacc
attgtgctgt
agaccgcagg
tgcttctgac
cagccgggag
gtcctgggceg
cggctgcagg
taccggacct
cggcccatct
aggctgtgtg
aacagttgtc
gtaacagaaa
gacgtgatga
tgttaccagg
ccagggtttg

cgaaaaaggc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



ttgtgtttca
gaggtcgtgt
gttatcagcc
cacgtctgga
aaaggaagcg
aagagataga
ggcatggaac
tttctgaaag
ggaagaggcc
taaagaccgg
acccaatcca
ctgagttgaa
aggaaaatcc
tgtactttga
cgttcatact
tattcttaag
ggcgaaagaa
taaagaacca
tttctgaagc
caaaggttca
gcttcctcgc
ctgcagaggg
aggtgtatgg
caagccataa
atgctaagct
ttcgtctggc
ttctggcaaa

ttttctatat

caggcactat
ctccagcagg
ttctgcaaaa
aaaacagagc
tgatggagaa
ggaacaggct
ctcctggcat
aagtaacagt
tgtggcagac
tgcagaaaaa
taaacccaat
ttctgtacaa
cccagctcat
gaagaaattt
gagccgcctg
ccaaaaccca
gaggttgccc
tgagaagtgc
atgtttgaaa
caagcacaca
tcctccctca
gagtgatccg
ctttgtgagg
caaatgccgg
ttcattgcag
caaaggtaat
attcctatac

caccgagacc

ctttccaagt
agaaaaagaa
gtgaactttc
tgctccagtt
caggttgaaa
tgtagtatcg
gtagcaccac
gagatgtctg
aaaagctctt
cgagcagaat
agaaggggca
actgaaccaa
ttggcaaagc
cttctgtatt
cagggttgtc
ttaaaggaac
aaacgctact
ccttatttag
aagacggagc
gaacatggga
gtgctagcat
ctcctcaggg
gagtgcctgg
ttctttaaaa
cagctgatgt
cactctgttc
tggctgatgg

atgttccaga

cgcagtggtg
ggagccatag
aagcaggtag
tatgtttgcc
tcacagctaa
ttcctgatgt
gtgctgtagg
gtccttctgt
ttccacaagg
ccaatagaag
tagagaggcg
tggaaggtgc
agttaccaaa
cccgcagtta
aggcaggtgg
agcagaacca
ggcaaatgag
ttttcttgag
tgaccttgca
aagagtccac
gtgggcagcc
agctgctcag
agcgggtgat
acgtgaaagc
ggaagatgag
ctgcctatga
attcctatgt

aaaacatgct

Page 4

gaagtgcagg
gatacaaagc
gcagatcagc
agctagagca
gagagtgaaa
aaaccaaagt
tcttattaaa
agttcacaga
agttcagggt
gggcatagag
tataaatcca
ttcttcaggg
tacattgtcg
Cccaagaatat
aaggcggctt
aagcctacca
agagatattt
gaaaaattgc
ggcggcetcetg
tgagggtact
agagagagsgs
gcagcacagc
ccctgectgag
attcatttcc
agtgaatgac
acattgttac
tatcgagttg

tttctactac

ccgagacgtc
ctaaggtctg
acagttactg
ccatctttaa
ataatggaga
agctcccaga
gaacattaca
tctcaccctg
aacaaacgca
atgtatataa
acccacaaac
gacagaaagc
cgctctacag
tttcctaaat
atagaaacta
cagcaaaagt
cagaagctgg
cctgttttgc
cctggggaag
gcaccgaaca
gaacagcacc

agccactggc

ctgtggggtt
atggggaagt
tgcgtatggc
cgtgaagaaa
ctcaaatcat

cgaaagttta

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

4020

4080

4140



tctggggcaa
ccttgtcttc
ggctccggtt
ttgaaggaca
agctaaaaaa
gctcttcagt
tttttgaatc
cttttgatac
agagccaaac
aagccaggaa
agcagtttgt
agtgcttaac
ataataacat
gctccatttt
tctgtgggat
cgccacattt
atggcttttt
gatgttccaa
tggatgtgca
gatcaagtct
ctgcagtcct
agacagttct
gtgttcttca
tcatctctga
ctttaggtag
accatgcctt

cccttaaagt

gttacagaac
agaggagatg
cattcctaaa
gaaactcagc
tctatttagt
attcgggaga
aggtggtgaa
cattcctcac
tgtctatgga
actctataag
gtccaagctt
ttttaatgag
cctggagatt
gtcaacctta
ccagaaggat
aatgcaggca
aataaatgcc
gttcaaacat
gacacttgag
ttccttcaat
caaactgaaa
aattaacatc
gcttccattc
tactgcttca
caaagatgca
cattgtcaaa

ctataagatg

attggaatta
gaagtgatcc
atgaatggtt
aaggaaagca
gttttaaact
gatgatatct
atgcctcatt
aagaaacttg
ataaggtggt
agacatgttt
caagagagaa
aacagttcca
gggcacaggt
ctttgcagct
ggagtcctaa
agaacttttc
aagaagactg
ctgccagatt
gtttattgtg
tcaagtagaa
tgccatcctt
tacaagatat
aaccagaaag
tgctgctatt
tctggcatgt
ctgtccaacc

catctgtttg

gagaccattt
gtcaaaaaaa
taagacccgt
gagaaaagaa
atgaacgaac
acaggaagtg
tctactttgt
tggaagtgat
atgcagtgat
ctactttcga
cttcattacg
ccctgtttac
actatataca
tatgctacgg
tacgtcttat
taaggactat
tggtgaattt
gtcgtttgat
attactccag
tagctgggaa
tacttcttga
ttttacttca
ttaggaataa
ttatcctgaa
tcccttttga
acaaagttat

ggaagatccc
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tgccaaagta
gtattttcct
agtaagacta
gatacagcgc
tgtaaacacc
gaaggagttt
aaagggtgat
atcacaggtc
tatgattacc
ggattttatt
aaatgcaata
tttctttctt
gtgctctgga
agacatggaa
tgatgacttt
agcagcaggt
tcctgttgat
ctcatggtgt
ttatgccttt
aaacatgaaa
cttaaagatc
ggcttacagg
tcctgatttc
agctaaaaat
ggcagcagaa
ttacaaatgc

aagggatact

catctacgtg
attgcatcaa
agccgtgttg
tataacactc
agtatcattg
gttacaaagg
gtatccagag
ttgaaacctg
ccaactggaa
ccagacatga
gtagttgaac
caaatgttac
atcccacagg
aacaaattac
ttgctggtta
attcctgagt
gatatcccgg
ggtttattat
acttctatca
tgcaaattga
aacagccttc
ttccatgcct
ttcctaagga
ccaggagttt
tggctgtgct
ttacttaagc

atggaactgc

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760



tgaagacggt gacggaacca tcgctttgtc aagatttcaa aactatactg gactaa

<210>
<211>
<212>

7
5854
DNA

<213>
<220>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 7
acttacggta

aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt
cgcgccaggc
ggcagccaat
gcggecctat
cgtgccccgc
cccacaggtg

atgacggctt

tttgtgcggg

enhancer

(1).
human CMV IE1

.(293)

promoter
(294)..(575)
Chicken Beta Actin Promoter

Intron
(578)..(1548)
Intron Chicken

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

g888ceLeec
cagagcggcg
aaaaagcgaa
tccgeccgecg
agcggsecess
gtttcttttc

gggageggct

Artificial Sequence

Synthetic construct

beta actin

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc
tattttgtgc
gg88cgages
cgctccgaaa
gegegegeesg
cctcgegecg
acggcccttc
tgtggctgceg

cggggegtgc

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
catctccccc
agcgatgggg
gcgeegecees
gtttcctttt
ggcgggagtc
cccgeeecgg
tcctcecgggce

tgaaagcctt

gtgcgtgtgt
Page 6

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

gcgeeesees
gcgaggegea
atggcgaggc
gctgegegcet
ctctgactga

tgtaattagc

gaggggctcc

gtgtgegtgg

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

£8888888C8
gaggtgcggc
ggcgeeeecs
gccttcgcecc
ccgecgttact

gcttggttta

gggagggccc

ggagcgccgc

5816

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gtgcggctcc
gctccgcagt
ctgcgagggs
gggegegtceg
cccggecttcg
ggggtggcegsg
8888828888
ccattgcctt
tgcggagecg
gtgcggegcec
tccccttctc
acggggcagsg
ccatgttcat
gtctcatcat
ggagcccggs
acacaactgt
agtcggtgtg
cgegetgegg
ggagggtggc
cttcgtgtcg
ctgcttccag
tgaaaagaaa
tcacttcaga
aacgattcgc
gatgtacctg

ggtctgeggg

tgttagacga

gcgectgcececg
gtgcgcgagg
aacaaaggct
gtcgggcetgc
ggtgegggsc
caggtgggess
cgeggeggcec
ttatggtaat
aaatctggga

ggcaggaagsg

cctctccagc
gcggggttceg
gccttecttcet
tttggcaaag
ctgggcataa
gttcactagc
cggecggctcc
ggctgctacg
accggggags
cagtgcgtgg
cagttatcca
aagaagaaca
gttttgccat
atcagtggcc
ctggagcact
caaccaattt

cggtactcaa

gcggctgtga
ggagcgcegsc
gcgtgegges
aaccccccct
tccgtacggg
tgccgggcege
cccggagegc
cgtgcgagag
ggegeegecg
aaatgggcgg

ctcggggctg

gcttctggceg
ttttcctaca
aattcggctt
aagtcagggc
aacctcaaac
gcaatgtagc
ccgaggccac
tcgaggtgct
tgtgcgtccc
gtcagagcga
tccttgegta
cttcgtgtat
tctgggagat
gtgcactctt
atgaacttat

ggtttaaaca

gcgetgeggg
cgggggeggt
tgtgtgcgtg
gcacccccct
gcgtggegeg
ggcggesccg
cggeggetgt
ggcgeaggega
caccccctct
ggagggcctt
tccgegggss
tgtgaccggc
gctcctgggc
gatcgaagcc
agagccatct
agacaccatg
gcgggaggag
gccgetggag
gcgaggegac
ccgeggtgcet
agtcatcaca
tggatactcc
atacagctat
actgctgagt
catgctggtt
ttcgcgtaac

taatagcttg

Page 7

cgeggegegs
gccccgeggt
gggggetgag
ccccgagttg
gggctcgeceg
cctcgggecg
cgaggegegg
cttcctttgt
agcggegceecsg
cgtgcgtcgc
gacggctgcc
ggctctagag
aacgtgctgg
gtctcagggg
attgcttaca
gagegegees
cccttcgecg
gccttegtcc
gacgctcagt
cgcgccatcc
agaatcgttc
ttgctggatg
ctgtccaata
aggatagggg
cccccaagta
gtagggccat

cttgactatg

ggectttgtgc
gcgeeessses
caggggstgt
ctgagcacgg
tgccgggcege
gggagggctc
cgagccgcag
cccaaatctg
gggcgaageg
cgcgeegecg
ttcggggess
cctctgctaa
ttattgtgct
agagaccgca
tttgcttctg
ctcagccggg
cggtcctggg
ggcggctgcea
gctaccggac
cccggcccat
agaggctgtg
agaacagttg
ctgtaacaga
acgacgtgat
actgttacca
ccccagggtt

tgcgaaaaag

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



gcttgtgttt
tcgaggtcgt
tggttatcag
tgcacgtctg
aaaaaggaag
gaaagagata
gaggcatgga
catttctgaa
tgggaagagg
cataaagacc
aaacccaatc
acctgagttg
gcaggaaaat
agtgtacttt
atcgttcata
tatattctta
gtggcgaaag
ggtaaagaac
gctttctgaa
agcaaaggtt
cagcttcctc
ccctgcagag
gcaggtgtat
ttcaagccat
gtatgctaag
gcttcgtctg
aattctggca

atttttctat

cacaggcact
gtctccagca
ccttctgcaa
gaaaaacaga
cgtgatggag
gaggaacagg
acctcctggc
agaagtaaca
cctgtggcag
ggtgcagaaa
cataaaccca
aattctgtac
cccccagctc
gagaagaaat
ctgagccgcc
agccaaaacc
aagaggttgc
catgagaagt
gcatgtttga
cacaagcaca
gctcctccct
gggagtgatc
ggctttgtga
aacaaatgcc
ctttcattgc
gccaaaggta
aaattcctat

atcaccgaga

atctttccaa
ggagaaaaag
aagtgaactt
gctgctccag
aacaggttga
cttgtagtat
atgtagcacc
gtgagatgtc
acaaaagctc
aacgagcaga
atagaagggsg
aaactgaacc
atttggcaaa
ttcttctgta
tgcagggttg
cattaaagga
ccaaacgcta
gcccttattt
aaaagacgga
cagaacatgg
cagtgctagc
cgctcctcag
gggagtgcect
ggttctttaa
agcagctgat
atcactctgt
actggctgat

ccatgttcca

gtcgcagtgg
aaggagccat
tcaagcaggt
tttatgtttg
aatcacagct
cgttcctgat
acgtgctgta
tggtccttct
ttttccacaa
atccaataga
catagagagg
aatggaaggt
gcagttacca
ttcccgecagt
tcaggcaggt
acagcagaac
ctggcaaatg
agttttcttg
gctgaccttg
gaaagagtcc
atgtgggcag
ggagctgctc
ggagcggstsg
aaacgtgaaa
gtggaagatg
tcctgectat
ggattcctat

gaaaaacatg

Page 8

tggaagtgca
aggatacaaa
aggcagatca
ccagctagag
aagagagtga
gtaaaccaaa
ggtcttatta

gtagttcaca

ggagttcagg

aggggcatag

cgtataaatc
gcttcttcag
aatacattgt
taccaagaat
ggaaggcgec
caaagcctac
agagagatat
aggaaaaatt
caggcggctc
actgagggta
ccagagagag
aggcagcaca
atccctgctg
gcattcattt
agagtgaatg
gaacattgtt
gttatcgagt

cttttctact

ggccgagacyg
gcctaaggtc
gcacagttac
caccatcttt
aaataatgga
gtagctccca
aagaacatta
gatctcaccc
gtaacaaacg
agatgtatat
caacccacaa
gggacagaaa
cgcgctctac
attttcctaa
ttatagaaac
cacagcaaaa
ttcagaagct
gccctgtttt

tgcctgggga

ctgcaccgaa

gggaacagca
gcagccactg
agctgtgggs
ccatggggaa
actgcgtatg
accgtgaaga
tgctcaaatc

accgaaagtt

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

4020

4080

4140



tatctggggc
tgccttgtct
aaggctccgg
tgttgaagga
tcagctaaaa
tggctcttca
ggtttttgaa
agcttttgat
tgagagccaa
aaaagccagg
gaagcagttt
acagagattt
cagttccacc
gcacaggtac
ttgcagctta
agtcctaata
aacttttcta
gaagactgtg
gccagattgt
ttattgtgat
aagtagaata
ccatccttta
caagatattt
ccagaaagtt
ctgctatttt
tggcatgttc

gtccaaccac

aagttacaga
tcagaggaga
ttcattccta
cagaaactca
aatctattta
gtattcggga
tcaggtggty
accattcctc
actgtctatg
aaactctata
gtgtccaagc
ttactaaact
ctgtttactt
tatatacagt
tgctacggag
cgtcttattg
aggactatag
gtgaattttc
cgtttgatct
tactccagtt
gctgggaaaa
cttcttgact
ttacttcagg
aggaataatc
atcctgaaag
ccttttgagg

aaagttattt

acattggaat
tggaagtgat
aaatgaatgg
gcaaggaaag
gtgttttaaa
gagatgatat
aaatgcctca
acaagaaact
gaataaggtg
agagacatgt
ttcaagagag
gttacagtct
tctttcttca
gctctggaat
acatggaaaa
atgacttttt
cagcaggtat
ctgttgatga
catggtgtgg
atgcctttac
acatgaaatg
taaagatcaa
cttacaggtt
ctgatttctt
ctaaaaatcc
cagcagaatg

acaaatgctt

tagagaccat
ccgtcaaaaa
tttaagaccc
cagagaaaag
ctatgaacga
ctacaggaag
tttctacttt
tgtggaagtg
gtatgcagtg
ttctactttc
aacttcatta
aattcttcag
aatgttacat
cccacagggc
caaattactc
gctggttacg
tcctgagtat
tatcccggga
tttattattg
ttctatcaga
caaattgact
cagccttcag
ccatgcctgt
cctaaggatc
aggagtttct
gctgtgctac

acttaagccc
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tttgccaaag
aagtattttc
gtagtaagac
aagatacagc
actgtaaaca
tggaaggagt
gtaaagggtg
atatcacagg
attatgatta
gaggatttta
cgaaatgcaa
tgcttaactt
aataacatcc
tccattttgt
tgtgggatcc
ccacatttaa
ggctttttaa
tgttccaagt
gatgtgcaga
tcaagtcttt
gcagtcctca
acagttctaa
gttcttcagc
atctctgata
ttaggtagca
catgccttca

cttaaagtct

tacatctacg
ctattgcatc
taagccgtgt
gctataacac
ccagtatcat
ttgttacaaa
atgtatccag
tcttgaaacc
ccccaactgg
ttccagacat
tagtagttga
ttaatgagaa
tggagattgg
caaccttact
agaaggatgg
tgcaggcaag
taaatgccaa
tcaaacatct
cacttgaggt
ccttcaattc
aactgaaatg
ttaacatcta
ttccattcaa
ctgcttcatg
aagatgcatc
ttgtcaaact

ataagatgca

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760



tctgtttggg aagatcccaa gggatactat ggaactgctg aagacggtga cggaaccatc 5820

gctttgtcaa gatttcaaaa ctatactgga ctaa 5854

<210> 8

<211> 23

<212> DNA

<213> Bos taurus

<400> 8
ggcggccaac aagtcggeccg agg 23

<210> 9

<211> 23

<212> DNA

<213> Bos taurus

<400> 9
gccaacgcgec cgaaccgtta cgg 23

<210> 10

<211> 23

<212> DNA

<213> Bos taurus

<400> 10
cctcgggtgc aaagactccg cgg 23

<210> 11

<211> 4993

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic construct

<220>

<221> enhancer
<222> (1)..(293)
<223> human CMV IE1

<220>

<221> promoter

<222> (294)..(575)

<223> Chicken Beta Actin Promoter

220>

<221> Intron

<222> (578)..(1548)

<223> Intron Chicken beta actin
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<300>
<308>
<309>
<313>

<400> 11
acttacggta

aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt
cgcgecaggc
ggcagccaat
gcggccctat
cgtgccccgc
cccacaggtg
atgacggctt
tttgtgegge
gtgcggctcc
gctccgcagt
ctgcgagggs
gggegegtceg
cccggcttceg
ggggtggcegsg
8888828888
ccattgcctt
tgcggagccg

gtgcggegcec

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

g888cesesc
cagagecggcg
aaaaagcgaa
tccgecgeceg
agcggeceees
gtttcttttc
gggagcggct
gcgetgceccg
gtgcgcgagg
aacaaaggct
gtcgggctgce
ggtgegggsc
caggtgggees
cgeggeggcec
ttatggtaat

aaatctggga

ggcaggaagsg

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc
tattttgtgc
gg88g8cgages
cgctccgaaa
gegegegecg
cctcgecgecg
acggcccttc
tgtggctgceg
cgggggstgc
gcggetgtga
ggagcgcegec
gcgtgegges
aaccccccct
tccgtacggg
tgccgggege
cccggagegc
cgtgcgagag
ggcgeegecg

aaatgggcgg

NCBI RefSeq / NM_001046242.1
2016-04-02
(1646) . .(4993)

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
catctccccc
agcgatgggsg
gceeegecses
gtttcctttt
ggcgggagtc
cccgeeecgg
tcctccgggc
tgaaagcctt
gtgcgtgtgt
gcgetgeggg
cgggggegsgt
tgtgtgcgtg
gcacccccct
gcgtggegeg
ggcggesccg
cggeggetgt
ggcgeaggega
caccccctct

ggagggcctt
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ccccgcccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

gcgeeessses
gcgaggegea
atggcgaggc
gctgegegcet
ctctgactga

tgtaattagc

gaggggctcc
gtgtgcgtgg
cgeggegegs
gccccgeggt
gggeggtgag
ccccgagttg
gggctcgecg
cctcgggecg
cgaggegegsg
cttcctttgt
agcggegeecsg

cgtgcgtcgc

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

888888888
gaggtgceggc
ggcggegscsy
gccttcgcecc
ccgecgttact

gcttggttta

gggagggcecc
ggagcgecgce
ggctttgtgc
gcgeeessses
caggggstgt
ctgagcacgg
tgccgggege
gggagggctc
cgagccgcag
cccaaatctg
gggcgaageg

cgcgeegecg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



tccecttctc
acggggcagg
ccatgttcat
gtctcatcat
ccttctgegg
gccccagggce
tcagtgcttg
ccaggtgtcc
cgcgaggaac
cgtggecttc
cggeagegsc
gctgtcgegc
gccgecgctc
gggcgggacc
ggaggccgaa
gegggegacga
cgaagggcag
agccaagtct
gggtgtcggc
ttgcgctgag
cttcctgctc
ctttctggac
gcgctactgg
ctatggcgcg
agaccatcag
cgagggcgag
gcaggtgtac

ctcccggcac

cctctccagc
gcggggtteg
gccttcttcet
tttggcaaag
gccagctacc
caccggcttg
gtgtgcgtgc
tgcctgaagg
gtgctggcect
acgaccagcg
gecetggggsc
tgcgcgetct
tatgacctcc
cgggegggct
ggactcctgg
ctgcctccag
gtggcccgcea
cggaaggecsg
tccgcgtect
accaagaggt
tgctccctgce
tcgaagcccg
cagatgcggc
ctgctcaggg
aagtgccctg
gcgaactcag

ggcctcctgc

aacgagcggc

ctcggggctg

gcttctggeg
ttttcctaca
aattcatgcc
ggcaggtgct
tgcggegegg
cctgggacgc
agctggtggc
tcggcttcac
tacgcagcta
tgctgctgca
acctgctggt
gecgeegecegce
tcggactccc
aggegegesc
ccaagaggcc
gccecgeececg
acgtgcccgg
ggcggetgtc
tcctttactg
ctcccagcect
ggecegecagsg
ccctgttccg

cgcactgccc

gtgttggges
ggcgectggt
gggcctgtct

gcttcctgeg

tccgeggges
tgtgaccggc
gctcctgggc
gecgegegecc
gcccctggcec
ggacccggeg
gcagccgecc
cagagtcgtg
gctgetggcec
cctgcccaac
ccgegtgggc
gccecccgacc
cgccgecgcet
gecgeeeggec
ccagggcegcg
caggcgeggc
cgtggtgaca
gccctgecgc
accctcggag
ctccggeggt
ggccgesecs
ggctccccgc
gaaactgctt
gctgeccggcec
ctgcccctct
ccagctgctc
tcgccgectg

gaacgtgaag
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gacggctgcc
ggctctagag
aacgtgctgg
aggtgcceggg
gccttcgtac
gccttccgeg
cctgeccgcecc
cagaggctct
ggggeecegeg
acggtaaccg
gacgacgtgc
tgcgcctacc
cgtcggccca
tcgtcgaacg
aggcggegtc
ctggagcccg
cctacccgag
ctcttcccgg
ggcgagecegs
ggcgaacagc
cggacactcg
cggeegegcec
gggaaccacg
tctgcgeccc
gagaggcecegs
cgccagcaca
gtgcccgecg

aagctcctct

ttcggggsss

cctctgctaa
ttattgtgct
ccgtgegegc
ggcgecetgeg
cgctggtggc
cgtccttccg
gcgagegegs
gegggecegec
acacgctgcg
tcacccacct
aggtgtgtgg
cgcggcaagt
geggeeacgsg
gcagtagcgc
ggcgggatct
acgctgcgga
geggegagesg
gtgccggagc
tgcgccgctc
tggaaaccat
gcctgeccgc
cgecggtgcecc
gggcgesecc
ccgctgeccc
gcagcccctg

gcctctgggg

ccctggggaa

1500

1560

1620

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



gcacggeagsg
gctgegegeg
cgtcctgggt
cttcttctac
catctggagc
agaactgtca
caggctccgt
tgagggcgcc
gacgctgttc
ggtgctgggc
ccggggecca
cctcccccag
gtactgcgtg
caagagacac
tctgcaggcg
cgagcctggc
ggggatcccc

ggagaacaag

cttcctgctg
cggtgtgcect
ggagcccggs
ctggtgcggc
cgcccggacg
catgcgtcgc
gcaggtgaac
ctacaggttc

cgecgttcttt

ctctcgcagc
agcccaggesg
cgcttcctgc
gtcacagaga
cagctgcagc
gaagcagagsg
ttcgtcccca
ccggcaccgc
gcggtgcetga
atggacgaca
gcceccecgce
gataagctgg
cgccactgeg
gtgtccacct
atgggctccc
agcagcctct
cagggctcca
ctcttccctg
gtcaccccgc
gagtatggct
gccctgggeg
ctgctgctgg
tccatcagag
aagctgttgg
agtctgcaga
cacgcctgcg

ctccaggtca

aggagctcac
ctcgctgcegt
actggctgat
ccacgttcca
gcctgggegt
tcaggcagca
agcccggegg
ccagagacaa
actacgagcg
tccacagggc
tctacttcgt
cagaggtgat
ccatggtccg
tctcggactt
tgagggacgc
tcaacctctt
tcctgtccac
gagtccagca
acctgacgcg
gccaggtgaa
gcgeggegec
atacccgcac
cgagtctcac
cggtcttgcea
cggtcttcac
tgctgcagct

tcgccgacac

gtggaagatg
gccegeegeg
gggcgcctac
gaagaaccgg
cagacaacac
ccaggaggcc
gctgecggcecc
gaaggtgcag
agctcggegg
ctggegggcec
caaggtggac
cgctaacgtg
gactgcgcgc
ccagccgtac
cgtggtcatc
cctgcacctg

cctgctctgc

ggacggggtg
ggccagagac
cctgcggaag
cctgcagcectg
cctggaggtg
cttcacccag
gctcaagtgc
aaacgtttac
gcccttcagc

cgcatcccgc
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aaggtgcagg
gagcaccgcc
gtggtggagc
ctcttcttct
ttagaccgtg
aggccggctc
atcgtgaacg
catctcagct
cctggcctcc
ttcgtgetgc
gtggtggeses
ctgcagccgc
gggcgcatgc
ctgaggcagc
gagcagagct
aggtcctaca
agcttctgct
cttctgcgcc
ttcctcagga
acggtggtga
ccggcccact
catggcgacc
ggcttcaagc
catgggctct
aagatattcc
cagccggtca

ggctacgccc

actgcgcctg
agcgcgaggc
tgctcaggag
tccggaagceg
tgcggcttcg
tgctgacatc
tgggctgtgt
cacgggtcaa
tgggggectc

ccctgagggc

cctacgatgc
aggagaatac
gcaagtcctt
tcgtggagca
gctccctgaa
tccagtgtca
atggggacat
tggtggacga
cgctggtgceg
acttccccgt
gcctgttcecc
actccagtta
ccgggaggaa
tcctggacct
tgctgcaggc
ggagcagccc

tcctgaaagc

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



caggaacgca ggggcgtcac tgggggccag gggecgecgece ggectgttce cgtctgaage

tgcgcagtgg ctgtgtctcc acgccttcct gectcaagetg gectcaccacc gtgtcaccta

cagccgecctg ctgggggecc tccggacage ccaagcacgg ctgcaccgge agctcccggg

gcccacacgg gecgecctgg aggeggegge cgaccccgec ctgaccgecag acttcaagac

catcttggac tga

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<400>

acttacggta aatggcccgc ctggctgacc gcccaacgac
aatgacgtat gttcccatag taacgccaat agggactttc
gtatttacgg taaactgccc acttggcagt acatcaagtg
ccctattgac gtcaatgacg gtaaatggcc cgcctggcat
atgggacttt cctacttggc agtacatcta cgtattagtc
ggtgagcccc acgttctget tcactctccc catctccccc
gtatttattt attttttaat tattttgtgc agcgatgggsg

cgcgccagge gggecgeesc 8888cgages 8CLLLLCEEL

ggcagccaat cagagcggcg cgctccgaaa gtttcctttt

gcggccctat aaaaagcgaa gcgecgeggeg ggcgggagte getgegeget

12

2557

DNA

Artificial Sequence

Synthetic construct

enhancer
(1)..(293)
human CMV IE1

promoter
(294)..(575)
Chicken Beta Actin Promoter

Intron
(578)..(1548)
Intron Chicken beta actin

12

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

8CgLELLL8Es
gcgaggegea

atggcgaggc

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

88888888C8E
gaggtgceggc
g88cggcescsy

gccttcgecc

4800

4860

4920

4980

4993

60

120

180

240

300

360

420

480

540

600



cgtgccccgc
cccacaggtg
atgacggctt
tttgtgegge
gtgcggctcc
gctccgcagt
ctgcgagggs
gggegegtceg
cccggecttceg
ggggtggcegsg
8888838888
ccattgcctt
tgcggagccg
gtgcggcegcc
tccccttctc
acggggceagsg
ccatgttcat
gtctcatcat
tggtgtcggt
ggccctcaag
caccgttcgg
caggcttatg
gtttgagcat
gccagtggag
tgccaactgc
gacagtcaag

acctgtggtt

tccgccgecg
agcggeceees
gtttcttttc
gggagcggct
gcgetgceccg
gtgcgcgagg
aacaaaggct
gtcgggctgce
ggtgegggsc
caggtgggess
cgeggeggcec
ttatggtaat
aaatctggga

ggcaggaagsg

cctctccagc
gcggggttceg
gccttecttcet
tttggcaaag
gcctatggga
agtgtaagag
gaggtggect
gacgtctgtg
gtggaccaag
accataaaag
atcgttcacc
ctggctgact

gttacactct

cctcgecgecg
acggcccttc
tgtggctgceg
cgggggstgc
gcggetgtga
ggagcgcegsc
gcgtgegges
aaccccccct
tccgtacggg
tgccgggcege
cccggagegc
cgtgcgagag
ggegeegecg
aaatgggcegg

ctcggggctg

gcttctggceg
ttttcctaca
aattcatggc
cagtgtacaa
tccccaatgg
tactgcggcg
caacagcccg
atctcaggac
atctgatgcg
gagacctgaa
ttggcctggc

ggtatcgtgc

cccgeeecgg
tcctccgggc
tgaaagcctt
gtgcgtgtgt
gcgetgeggsg
cgggggeggt
tgtgtgegtg
gcacccccct
gcgtggegeg
ggcggesccg
cggeggetgt
ggcgeaggega
caccccctct
ggagggcctt
tcegegggss
tgtgaccggc
gctcctgggc
tacctcccga
ggcccgtgat
aggaggtgct
tctggaggct
aactgaccgg
atatctggac
ccaatttcta
gccagagaac
cagaatctac

tccagaagtt
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ctctgactga

tgtaattagc

gaggggctcc
gtgtgecgtgg
cgeggegegs
gccccgeggt
gggggetgag
ccccgagttg
gggctcgeceg
cctcgggecg
cgaggegegsg
cttcctttgt
agcggegeecsg
cgtgcgtcgc
gacggctgcc
ggctctagag
aacgtgctgg
tatgagccag
ccccacagtg
ggaggesscc
tttgagcatc
gagaccaaag
aaggcacccc
agaggcctgg
attctggtga
agctaccaga

cttttgcagt

ccgecgttact

gcttggttta

gggagggcecc
ggagcgecgce
ggctttgtgc
gcgeeesses
caggggstgt
ctgagcacgg
tgccgggcege
gggagggctc
cgagccgcag
cccaaatctg
gggcgaageg
cgcgeegecg
ttcgggggss
cctctgctaa
ttattgtgct
tggctgagat
gccactttgt
tgcccatcag
ccaatgttgt
tgaccctggt
caccaggctt
atttccttca
caagtggtgg
tggcacttac

ctacgtatgc

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



aacacccgtg
tctcttectgt

gcccccagag

agggccccgce
gctggagatg

ctcttatcta

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

13

<220>
<223>

<220>
<221>
222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
222>
<223>

<400> 13
acttacggta

aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt
cgcgecaggc

ggcagccaat

2557
DNA
Artificial Sequence

gacatgtgga
ggaaactctg
gatgactggc
ccagtgcagt
ctgactttta

cacaaggcag

enhancer

(1).
human CMV IE1

.(293)

promoter
(294)..(575)
Chicken Beta Actin Promoter

Intron
(578)..(1548)
Intron Chicken

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

8888cgeesc

cagagcgsgcsg

gcgttggetg
aagctgacca
cccgagatgt
cggtggtccc
acccacacaa

aaggtgacgc

Synthetic Construct

beta actin

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc
tattttgtgc

8888cgages

cgctccgaaa

tatctttgca gagatgtttc gtcgaaagcc

gttaggcaaa atctttgacc tgattggact

ctctctaccc cgaggagcct tttccccccg

tgagctggag gaatctggag cacagctgct

gcgaatctct geccttccgag ccctgcagca

agagtga

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
catctccccc
agcgatgggg
gcegeeecees

gtttcctttt
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ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

8CgLLLE8EL
gcgaggegea

atggcgaggc

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt
£888L8888C8
gaggtgcegsgc

g88cggcescsy

2280

2340

2400

2460

2520

2557

60

120

180

240

300

360

420

480

540



gcggccctat
cgtgccccgc
cccacaggtg
atgacggctt
tttgtgegge
gtgcggctcc
gctccgeagt
ctgcgagggs
gggegegtceg
cccggecttcg
ggggtggcegsg
8888828888
ccattgcctt
tgcggagccg
gtgcggcegcc
tccccttctc
acggggceagsg
ccatgttcat
gtctcatcat
tggtgtcggt
ggccctcaag
caccgttcgg
caggcttatg
gtttgagcat
gccagtggag
tgccaactgc

gacagtcaag

aaaaagcgaa
tccgecgeceg
agcggeeees
gtttcttttc
gggagcggct
gcgectgeccg
gtgcgcgagg
aacaaaggct
gtcgggctgce
ggtgegggsc
caggtgggess
cgeggeggcec
ttatggtaat
aaatctggga

ggcaggaagsg

cctctccagc
gcggggttceg
gccttettcet
tttggcaaag
gcctatggga
agtgtaagag
gaggtggect
gacgtctgtg
gtggaccaag
accataaaag
atcgttcacc

ctggctgact

gegegegeceg
cctcgecgecg
acggcccttc
tgtggctgeg
cgggggstgc
gcggetgtga
ggagcgcegsc
gcgtgeggesg
aaccccccct
tccgtacggg
tgccgggcege
cccggagegc
cgtgcgagag
ggcgeegecg
aaatgggcegg

ctcggggctg

gcttctggceg
ttttcctaca
aattcatggc
cagtgtacaa
tccccaatgg
tactgcggcg
caacagcccg
atctcaggac
atctgatgcg
gagacctgaa

ttggcctggc

ggcgggagtc
cccgeeecgg
tcctccgggc
tgaaagcctt
gtgcgtgtgt
gcgetgeggsg
cgggggeggt
tgtgtgcgtg
gcacccccct
gcgtggegeg
ggcggesccg
cggeggetgt
ggcgeaggega
caccccctct
ggagggcctt
tccgegggss
tgtgaccggc
gctcctgggc
tacctcccga
ggcctgtgat
aggaggtgct
tctggaggct
aactgaccgg
atatctggac
ccaatttcta
gccagagaac

cagaatctac

Page 17

gctgegegcet
ctctgactga

tgtaattagc

gaggggctcc
gtgtgecgtgg
cgeggegegsg
gccccgeggt
gggggetgag
ccccgagttg
gggctcgeceg
cctcgggecg
cgaggegegsg
cttcctttgt
agcggegceecsg
cgtgcgtcgc
gacggctgcc
ggctctagag
aacgtgctgg
tatgagccag
ccccacagtg
ggaggesscc
tttgagcatc
gagaccaaag
aaggcacccc
agaggcctgg
attctggtga

agctaccaga

gccttcgcecc
ccgecgttact

gcttggttta

gggagggcecc
ggagcgecgce
ggctttgtgc
gcgeeessss
caggggstgt
ctgagcacgg
tgccgggcege
gggagggctc
cgagccgcag
cccaaatctg
gggcgaageg
cgcgeegecg
ttcgggggss
cctctgctaa
ttattgtgct
tggctgagat
gccactttgt
tgcccatcag
ccaatgttgt
tgaccctggt
caccaggctt
atttccttca
caagtggtgg

tggcacttac

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



acctgtggtt
aacacccgtg
tctcttectgt

gcccccagag

agggccccgce
gctggagatg

ctcttatcta

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

14

<220>
<223>

<220>
<221>
222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 14
acttacggta

aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc
gtatttattt

cgcgecaggc

2559
DNA
Artificial Sequence

gttacactct
gacatgtgga
ggaaactctg
gatgactggc
ccagtgcagt
ctgactttta

cacaaggcag

enhancer

(1).
human CMV IE1

.(293)

promoter
(294)..(575)
Chicken Beta Actin Promoter

Intron
(578)..(1548)
Intron Chicken

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

888g8cgeesc

ggtatcgtgc
gcgttggetg
aagctgacca
cccgagatgt
cggtggtccc
acccacacaa

aaggtgacgc

Synthetic construct

beta actin

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc

tattttgtgc

8888cgages

tccagaagtt
tatctttgca
gttaggcaaa
ctctctaccc
tgagctggag

gcgaatctct

agagtga

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
catctccccc
agcgatgggg

g8Cgeeecees
Page 18

cttttgcagt
gagatgtttc
atctttgacc
cgaggagcct
gaatctggag

gccttccgag

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

8CgLLLL8EE

gcgaggegea

ctacgtatgc
gtcgaaagcc
tgattggact
tttccccccg
cacagctgct

ccctgcagca

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

88888888C8E

gaggtgcggc

2220

2280

2340

2400

2460

2520

2557

60

120

180

240

300

360

420

480



ggcagccaat
gcggccctat
cgtgccccgc
cccacaggtg
atgacggctt
tttgtgegge
gtgcggctcc
gctccgcagt
ctgcgagggs
gggegegtceg
cccggecttcg
ggggtggcegsg
8888828888
ccattgcctt
tgcggagecg
gtgecggcegcc
tccccttctc
acggggceagsg
ccatgttcat
gtctcatcat
tggtgtcggt
ggccctcaag
cacagttcgt
ccggctgatg
gtttgagcat
gccagccgaa

tgccaattgc

cagagcggcg
aaaaagcgaa
tccgecgeceg
agcggeeees
gtttcttttc
gggagcggct
gcgectgcececg
gtgcgcgagg
aacaaaggct
gtcgggcetgc
ggtgegggsc
caggtgggess
cgeggeggcec
ttatggtaat
aaatctggga

ggcaggaagsg

cctctccagc
gcggggttceg
gccttettcet
tttggcaaag
gcctatggga
agtgtgagag
gaggtggctt
gacgtctgtg
gtagaccagg
acgatcaagg

atcgttcacc

cgctccgaaa
gegegegeceg
cctcgecgecg
acggcccttc
tgtggctgcg
cgggggstgc
gcggetgtga
ggagcgcegsc
gcgtgeggesg
aaccccccct
tccgtacggg
tgccgggcege
cccggagegc
cgtgcgagag
ggegeegecg
aaatgggcegg

ctcggggctg

gcttctggceg
ttttcctaca
aattcatggc
cagtgtacaa
tccccaatgg
tactgaggcg
ccacatcccg
acctaaggac
atctgatgcg

gagatctgaa

gtttcctttt
ggcgggagtc
cccgeeecgg
tcctccgggce
tgaaagcctt
gtgcgtgtgt
gcgetgeggg
cgggggegsgt
tgtgtgcgtg
gcacccccct
gcgtggegeg
ggcggesccg
cggeggcetgt
ggcgeaggega
caccccctct
ggagggcctt
tccgegggss
tgtgaccggc
gctcctgggc
tacctctcga
ggcctgtgat
aggaggaggt
actggaggct
aactgaccgg
atatctggac
ccagtttcta

gccagagaac

Page 19

atggcgaggc
gctgegegcet
ctctgactga

tgtaattagc

gaggggctcc
gtgtgegtgg
cgeggegegsg
gccccgeggt
gggggetgag
ccccgagttg
gggctcgeceg
cctcgggecg
cgaggegegsg
cttcctttgt
agcggegceecsg
cgtgcgtcgc
gacggctgcc
ggctctagag
aacgtgctgg
tatgagccag
ccccacagtg
ggaggaggcc
tttgagcatc
gagatcaagg
aaggcacccc
agaggcctag

attctggtga

ggcgegegeeg
gccttcgcecc
ccgecgttact

gcttggttta

gggagggcecc
ggagcgecgce
ggectttgtgc
gcgeeesses
caggggstgt
ctgagcacgg
tgccgggcege
gggagggctc
cgagccgcag
cccaaatctg
gggcgaageg
cgcgeegecg
ttcggggess
cctctgctaa
ttattgtgct
tggctgaaat
gccactttgt
ttcccatcag
ccaatgttgt
taaccctggt
caccaggctt

atttccttca

caagtggtgg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



aacagtcaag
acccgtggtt
aacacctgtg
tctcttetgt
gcctccagag
agggccccgce
gctggaaatg
ctcttatcta
<210>
<211>

<212>
<213>

15

DNA

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
222>
<223>

<400> 15
acttacggta

aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ggtgagcccc

gtatttattt

2542

ctggctgact
gttacactct
gacatgtgga
ggaaactctg
gatgactggc
ccagtgcagt
ctgactttta

cataaggatg

enhancer

(1).
human CMV IE1

.(293)

promoter
(294)..(575)
Chicken Beta Actin Promoter

Intron
(578)..(1548)
Intron Chicken

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
acgttctgct

attttttaat

ttggcctggce
ggtaccgagc
gtgttggctg
aagccgacca
ctcgagatgt
cggtggtacc
acccacacaa

aaggtaatcc

Artificial Sequence

Synthetic Construct

beta actin

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
tcactctccc

tattttgtgc

cagaatctac
tcccgaagtt
tatctttgca
gttgggcaaa
atccctgccc
tgagatggag

gcgaatctct

ggagtgaaa

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc

catctccccc

agcgatggesg
Page 20

agctaccaga
cttctgcagt
gagatgtttc
atctttgacc
cgtggagcct
gagtcgggag

gcctttcgag

ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

8CgLgLeLL8ss

tggcacttac
ccacatatgc
gtcgaaagcc
tgattgggct
ttccccccag
cacagctgct

ctctgcagca

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

88888888C8

2160

2220

2280

2340

2400

2460

2520

2559

60

120

180

240

300

360

420



cgcgecaggc
ggcagccaat
gcggccctat
cgtgccccgc
cccacaggtg
atgacggctt
tttgtgeggg
gtgcggctcc
gctccgcagt
ctgcgagggs
gggegegtceg
cccggecttcg
ggggtggcegsg
8888838888
ccattgcctt
tgcggagcecg
gtgcggegcec
tccccttctc
acggggceagsg
ccatgttcat
gtctcatcat
gggcacctat
caagaagatc
ctcgctgctg
ggagaacaag

tgcatcatcc

gcaaggcctg

8888cesesc
cagageggcg
aaaaagcgaa
tccgccgecg
agcggeceees
gtttcttttc
gggagcggct
gcgectgceccg
gtgcgcgagg
aacaaaggct
gtcgggctgce
ggtgegggsc
caggtgggess
cgeggegecc
ttatggtaat
aaatctggga

ggcaggaagsg

cctctccagc
gcggggttceg
gccttettcet
tttggcaaag
ggtgtggtgt
cggctggaca
aaggagctga
ctctacctgg

ctgggcggcea

gccttcetgec

gg88g8cgages
cgctccgaaa
gegegegecg
cctcgegecg
acggcccttc
tgtggctgcg
cgggggstgc
gcggetgtga
ggagcgcegec
gcgtgegges
aaccccccct
tccgtacggg
tgccgggcege
cccggagegc
cgtgcgagag
ggegeegecg
aaatgggcegg

ctcggggctg

gcttctggceg
ttttcctaca
aattcatgga
acaaggctcg
cggagaccga
agcatcccaa
tctttgagtt
tcgcgctgcec

acgcacaccg

gcgeeecses
gtttcctttt
ggcgggagtc
cccgeeecgg
tcctccgggc
tgaaagcctt
gtgcgtgtgt
gcgetgeggg
cgggggegsgt
tgtgtgcgtg
gcacccccct
gcgtggegeg
ggcggesccg
cggeggetgt
ggcgeaggega
caccccctct
ggagggcctt
tccgegggss
tgtgaccggc
gctcctgggc
gaacttccag
caacaagcgc
gggtgtcccc
catagtcaaa
cctgcaccag
cctcatcaag

cgtgctgcac
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gcgaggegea
atggcgaggc
gctgegegcet
ctctgactga

tgtaattagc

gaggggctcc
gtgtgegtgg
cgeggegegsg
gccccgeggt
gggggetgag
ccccgagttg
gggctcgeceg
cctecgggecg
cgaggegegsg
cttcctttgt
agcggegceecsg
cgtgcgtcgc
gacggctgcc
ggctctagag
aacgtgctgg
aaggtggaga
acgggcgagc
agcactgcca
ctgctggacg
gacctgaaga
agctacctgt

cgtgacctca

gaggtgcggc
ggcggcgscs
gccttcgcecc
ccgecgttact

gcttggttta

gggagggcecc
ggagcgecgce
ggctttgtgc
gcgeeesses
caggggstgt
ctgagcacgg
tgccgggcege
gggagggctc
cgagccgcag
cccaaatctg
gggcgaageg
cgcgeegecg
ttcggggsss
cctctgctaa

ttattgtgct

agatcgggga
tggtggegcet
tccgagaaat
tgatccacac
agttcatgga
tccagctgct

aaccccagaa

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



cctcctcatc
tggggtgccc
gatcctgctg
ttttgctgag
cttccgtatc
gctgcccgac
gccgecgetg
caagcgcatc
tgtcccccac
<210>
<211>

<212>
<213>

16

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>

<400> 16
acttacggta

aatgacgtat
gtatttacgg
ccctattgac

atgggacttt

ggtgagcccc

2626
DNA
Artificial Sequence

aacgccgacg
gtgcgcacct
ggctgcaagt
atggtgacgc
ttccgcacgt
tacaagccca
gatgaggagg
tcggccaagg

ctgcgectgt

enhancer

(1).
human CMV IE1

.(293)

promoter
(294)..(575)
Chicken Beta Actin Promoter

Intron
(578)..(1548)

aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc

acgttctgct

gtgccatcaa
acacacacga
actattcgac
ggcgegegcet
tggggacacc
gcttccccaa
gccgcaagct
cagcgctgag

ga

Synthetic construct

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta

tcactctccc

gctggctgac
ggtggtgacg
tgctgtggac
cttccccggg
ggatgaggcc
atgggcccegg
gctggctcaa

ccaccccttc

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc

catctccccc

Page 22

ttcgggctgg cccgegectt

ttgtggtacc
atctggagcc

gattcggaga

gtgcgcctga
tgggctgcat

tcgatcagct

gcctggecccg gegtcaccgce

caggatctgg gcaaggtggt

atgctgcact

acgatcccaa

ttccgcgacg tcaccagggc

ccccgcccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta

ccctccccac

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtcga

ccccaatttt

2100

2160

2220

2280

2340

2400

2460

2520

2542

60

120

180

240

300

360



gtatttattt
cgcgecaggc
ggcagccaat
gcggecctat
cgtgccccgc
cccacaggtg
atgacggctt
tttgtgegge
gtgcggctcc
gctccgcagt
ctgcgagggs
gggcgegtceg
cccggettceg
ggsgetggcgg
£888838888
ccattgcctt
tgcggagecg
gtgcggegcec
tccecttctc
acggggcagg
ccatgttcat
gtctcatcat
gtatgagtgc
cctgaagaat
gggcatgecg
gcaccccaac
caagttaacg

tccagagcct

attttttaat

g888ceLeec
cagagcggcg
aaaaagcgaa
tccgeccgecg
ageggecess
gtttcttttc
gggageggct
gcgectgececg
gtgcgegagg
aacaaaggct
gtcgggcetgc
ggtgcgggsc
caggtggess
cgecggeggcc
ttatggtaat
aaatctggga

ggcaggaagsg

cctctccagc
gcggggtteg
gccttcttcet
tttggcaaag
gtggctgaga
ggcggeegcet
ctgtccacca
gtggtcagat
ttggtgtttg

ggagtgccta

tattttgtgc

gg88cgages
cgctccgaaa
gegegegeesg
cctcgegecg
acggcccttc
tgtggctgeg
cggggegtgc
gcggectgtga
ggagcgegec
gcgtgegggs
aaccccccct
tccgtacggg
tgccgggegg
cccggagcegc
cgtgcgagag
ggegeegeceg
aaatgggegg

ctcggggctg

gcttctggceg
ttttcctaca
aattcatgga
tcggegaggsg
tcgtggegct
tccgggaggt
tgtttgatgt
aacatgtgga

ctgaaactat

agcgatgggg
gcgeeecees
gtttcctttt
ggcgggagtc
cccgeeccgg
tcctcecgggce
tgaaagcctt
gtgcgtgtgt
gcgetgeggg
cgggggeggt
tgtgtgcgtg
gcacccccct
gcgtggegeg
ggcgegesccsy
cggeggetgt
ggcgeaggega
caccccctct
ggagggcectt
tccgeggges
tgtgaccggc
gctcctgggc
caaggacggc
agcctacggg
gaagcgggtg
ggccgtcctg
gtgcaccgtg
tcaagacttg

aaaggatatg

Page 23

gcgeeesees
gcgaggegea
atggcgaggc
gctgegegcet
ctctgactga

tgtaattagc

gaggggctcc
gtgtgegtgg
cgeggegegs
gccccgeggt
ggggegtgag
ccccgagttg
gggctcgecg
cctcgggecg
cgaggegegg
cttcctttgt
agcggsgceeceg
cgtgecgtcgc
gacggctgcc
ggctctagag
aacgtgctgg
accaacctgg
aaggtgttca
cgggtgcaga
aggcacctgg
tcacgaacag
actacttact

atgcttcagc

£8888888C8
gaggtgcggc
ggcgeeeecs
gccttcgcecc
ccgcgttact

gcttggttta

gggagggcecc
ggagegecegce
ggctttgtgc
gcgeeesees
cagggggtgt
ctgagcacgg
tgccgggegg
gggagggctc
cgagccgcag
cccaaatctg
gggcgaageg
cgcgeegecg
ttcggggses
cctctgctaa
ttattgtgct
ccgaccagca
aggcccgega
ccagcgagga
agaccttcga
acagagaaac

tggataaagt

tgtttcgggg

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

1920

1980

2040



actggatttt
tgtaaccagc
tcagatggct
tcagtccagc
gttccgtcga
tgatgtaatt
tgcttttgcet
gggcaaagac
tgctgccctg
tcacatgtca
<210>
<211>

<212>
<213>

17

168
PRT
Mus

<300>
<308>
<309>
<313>

2015
(1).

<400> 17
Met Glu Ser
1

Val His Asp

Ser
35

Pro Asn

Val His Vval

50

ctgcattcac
agtgggcaga
cttacatcag
tatgcaacac
aaaccactct
ggactcccag
tccagacccg
ttgcttctta
tctcacccct

tccagccaaa

musculus

-95-12
.(168)

Ala

Ala

Val
20

Arg
Phe

Gly

Ala Ala

Asp

Ala

Arg

Leu

atcgtgtggt
taaagttagc
tggttgttac
cagttgatct
tccgtggaaa
aagaagagga
cacaacctat
aatgcttagc
atttccatga

actccagtga

Arg Leu

Leu Leu

Thr Pro

40

Leu Leu

55

gcatcgggac

tgactttgga
tttgtggtat
ttggagtgtt
ttcagatgtt
ctggcctaat
tgaaaaattt
gttcaatcca

tctggagaaa

ggtgaacgca

NCBI RefSeq / NP_001035744.1

Ala Arg Ala

10

Glu
25

Ala Gly

Ile Gln Val

Asn Tyr Gly

ctgaaacccc
cttgcacgaa
agagctcctg
ggttgcatat
gatcagctag
gatgtggccc
gtaccagata
gccaagagaa
tgcaaggaga

tcataa

Ala Ala Gln

Val Pro

30

Ser

Met Met

45

Met

Ala
60

Asp Ser

agaatatcct
tctacagttt
aagttttgct
ttgcagaaat
gaaaaatctt
ttccaagaaa
ttgatgacat
tatctgccta

atctggactc

Gly
15

Arg
Asn Ala
Asn

Gly

Asn Cys

Glu
65

Gly Phe

Pro

Leu

Thr

Asp

Thr

Thr

Phe
70

Leu

Ser

Val

Arg

Val

Pro

Leu

Val His

75

His Gly Ser

Page 24

Ala

Gly

Ala

Ala

Arg

Arg

Glu
80

Leu

2100

2160

2220

2280

2340

2400

2460

2520

2580

2626



Asp

Arg

Leu

Thr

145

Arg

Val

Gly

Cys

130

Asp

Gly

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

<300>
<308>
<309>
<313>

<400>

Arg

His

115

Ser

Gly

Gln

18
152
PRT

Asp

100

Gln

Ala

His

Ser

85

Ala

Asp

Gly

Ser

Gln
165

Bos taurus

Trp

Ile

Trp

Phe

150

Glu

Gly

Val

Ser

135

Ser

Gln

Arg

Arg

120

Leu

Ser

Ser

Leu

105

Tyr

Cys

Ser

NCBI RefSeq / XP_010806061.1
2016-01-26
(1)..(152)

18

Met Glu Thr

1

Ala Glu Glu

Pro Asn Arg

35

Ala Arg Val

50

Ala Asp Pro

65

Ser

Val

20

Tyr

Ala

Ala

Ala Asp

Arg Ala

Gly Arg

Glu

Thr

Leu

Leu
70

Leu

Leu

Ser

Leu

55

Thr

Leu

Leu

Ala

40

Leu

Arg

Ala

Glu

25

Ile

Leu

Pro

90

Pro Leu Asp Leu

Leu Arg Ser Ala

125

Thr Ala Gly Asn

140

Thr Pro Arg Ala

Ala

10

Ala

Gln

His

Val

Page 25

155

Ala

Gly

Val

Gly

His
75

Ala

Ala

Met

Ala

60

Asp

Ala

Ser

Met

45

Asp

Ala

Ala

110

Gly

Val

Leu

Leu

Ala

30

Met

Pro

Ala

95

Gln

Cys

Ala

Glu

Gly

15

Asn

Gly

Asn

Arg

Glu

Ser

Gln

Leu
160

Trp

Ala

Ser

Cys

Glu
80



Gly

Asp

Arg

Thr

Asp
145

Phe

Val

Gly

Glu

130

Ser

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

<300>
<308>
<309>
<313>

<400>

Leu

Arg

His

115

Gly

Ser

19
152
PRT

Asp

Asp

100

Arg

Gly

Asp

Thr

85

Ala

Asp

Ser

Leu

Sus scrofa

Leu

Trp

Val

His

Lys
150

Val

Gly

Ala

Ala

135

Lys

GenBank / CAC87046.1
2005-04-15
(1)..(152)

19

Met Glu Pro

1

Glu

Pro

Thr

Glu

65

Gly

Gly

Asn

Arg

50

Asp

Phe

Glu

Arg

35

Val

Pro

Leu

Ser

Val

20

Tyr

Ala

Ala

Asp

Ala

Arg

Gly

Glu

Thr

Thr
85

Asp

Ala

Arg

Leu

Leu

70

Leu

Trp

Leu

Thr

Leu

55

Thr

Val

Ala

Arg

Arg

120

Ser

Asp

Leu

Leu

Pro

40

Leu

Arg

Val

Leu

Leu

105

Tyr

Ala

Ala

Glu

25

Ile

Leu

Pro

Leu

His

90

Pro

Leu

Asp

Ser

10

Ala

Gln

His

Val

His
90

Arg Ala

Val Asp

Arg Ala

Ser Ala
140

Ala Ala

Gly Ala

Val Met

Gly Ala
60

His Asp
75

Arg Ala
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Gly

Leu

Ala

125

Glu

Ala

Leu

Met

45

Asp

Ala

Gly

Ala

Ala

110

Ala

Gly

Arg

Ala

30

Met

Pro

Ala

Ala

Arg

95

Glu

Glu

Pro

Gly

15

Asn

Gly

Asn

Arg

Arg
95

Leu

Glu

Asp

Ala

Arg

Ala

Ser

Cys

Glu

80

Leu



Asp Val Arg Asp Ala Trp Gly Arg Leu Pro Val Asp Leu Ala Glu Glu

100

105

110

Arg Gly His Arg Asp Val Ala Gly Tyr Leu Arg Ala Asn Ala Gly Arg

115

120

125

Thr Glu Gly Gly Ser His Ala Arg Ser Asn Ser Gly Glu Asp Pro Ala

130

135

Asp Ile Ser Asn Leu Gln Asn His

145

<210>
<211>
<212>
<213>
<300>
<308>
<309>
<313>
<400>
Met Ala
1

Ala Ala

Ala Asp

Met Met
50

Ala Asp
65

Asp Ala

Ala Gly

150

20
139
PRT
Gallus gallus

NCBI RefSeq / NP_989764.1

2016-11-06
(1)..(139)
20

Gln Arg Ala Ala

Arg Gly Asp Leu
20

Pro Asn Ala Val
35

Leu Gly Ser Pro

Pro Asn Arg Pro
70

Ala Arg Ala Gly
85

Ala Arg Leu Asp
100

Ser

Leu

Asn

Arg

55

Asp

Phe

Leu

Thr

Arg

Ser

40

Val

Pro

Leu

Pro

Ala

Val

25

Phe

Ala

Arg

Asp

Asp
105

Ala Asp
10

Lys Glu

Gly Arg

Glu Leu

Thr Gly
75

Thr Leu
90

Gly Arg
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140

Glu

Leu

Thr

Leu

60

Cys

Ala

Gly

Leu

Leu

Pro

45

Leu

Arg

Ala

Arg

Ala

Asp

30

Ile

Gln

Pro

Leu

Leu
110

Asn

15

Gln

Arg

Ala

His

95

Pro

Ala

Ala

Val

Gly

His

80

Arg

Ile



Asp Val Ala Ala Gly Gly Pro His Gly Pro Val Gly Cys Tyr Leu Arg

115

120

Arg Leu Pro Ala Leu Pro Arg Ala Pro Leu Pro

130

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

<300>
<308>
<309>
<313>

<400>

21
130
PRT

Mus musculus

NCBI RefSeq / NP_031696.1

2015-02-15
(1)..(130)

21

Met Leu Gly

1

Gly

Asn

Gly

Asn

65

Arg

Arg

Glu

Gly

Gln

Ala

Ser

50

Cys

Glu

Leu

Glu

Asp

Val

Leu

35

Ala

Ala

Gly

Asp

Gln
115

Gly

Glu

20

Asn

Gln

Asp

Phe

Val

100

Gly

Ser

Thr

Arg

Val

Pro

Leu

85

Cys

His

Ser

Val

Phe

Ala

Ala

70

Asp

Asp

Arg

135

Asp

Arg

Gly

Glu

55

Thr

Thr

Ala

Asp

Ala

Gln

Arg

40

Leu

Leu

Leu

Trp

Ile
120

Gly

Leu

25

Arg

Leu

Thr

Val

Gly

105

Ala

Leu Ala
10

Leu Glu

Pro Ile

Leu Leu

Arg Pro

75

Val Leu
90

Arg Leu

Arg Tyr
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Thr

Ala

Gln

His

60

Val

His

Pro

Leu

125

Ala

Gly

Val

45

Gly

His

Arg

Val

His
125

Ala

Ala

30

Met

Ala

Asp

Ala

Asp

110

Ala

Ala

15

Met

Glu

Ala

Gly

95

Leu

Ala

Arg

Pro

Met

Pro

Ala

80

Ala

Ala

Thr



130

210> 22

<211> 131

212> PRT

<213> Sus scrofa

<300>

<308> NCBI RefSeq / NP_999289.1
<309> 2016-07-29

<313> (1)..(131)

<400> 22

Met Leu Ser Gly Gly Gly Gly Asp Ala Gly Leu Ala Asn Ala Ala Ala
1 5 10 15

Arg Gly Gln Val Glu Thr Val Arg Gln Leu Leu Glu Ala Gly Ala Asp
20 25 30

Pro Asn Gly Leu Asn His Phe Gly Arg Arg Pro Ile Gln Val Met Met
35 40 45

Met Gly Ser Ala Arg Val Ala Glu Leu Leu Leu Leu His Gly Ala Asp
50 55 60

Pro Asn Cys Ala Asp Pro Ala Thr Leu Thr Arg Pro Val His Asp Ala
65 70 75 80

Ala Arg Glu Gly Phe Leu Asp Thr Leu Val Ala Leu Arg Arg Ala Gly
85 90 95

Ala Arg Leu Asp Val Gln Asp Ala Trp Gly Arg Leu Pro Val Asp Leu
100 105 110

Ala Glu Glu Arg Gly His Arg Asp Val Ala Arg Phe Leu Arg Ala Ala
115 120 125

Ala Gly Asp
130

<210> 23

<211> 131

<212> PRT

<213> Bos taurus
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<300>
<308>
<309>
<313>

<400>

NCBI RefSeq / NP_001069362.1
2016-07-29
(1)..(131)

23

Met Leu Ser

1

Arg

Pro

Met

Pro

65

Ala

Gly

Ala

Ala

Gly

Asn

Gly

50

Asn

Arg

Arg

Glu

Gly
130

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

<300>
<308>
<309>
<313>

<400>

Gln

Arg
35

Ser

Cys

Glu

Leu

Glu
115

Asp

24
126
PRT

Gly

Val

20

Leu

Ala

Ala

Gly

Asp

100

Arg

Gly

Glu

Asn

Arg

Asp

Phe

85

Val

Gly

Gly

Ala

Arg

Val

Pro

70

Leu

Arg

His

Gly

Val

Phe

Ala

55

Ala

Asp

Asp

Arg

Oncorhynchus mykiss

GenBank / AC0©8670.1
2009-03-27
(1)..(126)

24

Asp

Arg

Gly

40

Glu

Thr

Thr

Ala

Asp
120

Ala

Gln

25

Arg

Leu

Leu

Leu

Trp

105

Val

Asp

10

Leu

Arg

Leu

Thr

Val

90

Gly

Ala
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Leu

Leu

Pro

Leu

Arg

75

Ala

Arg

Arg

Ala

Glu

Ile

Leu

60

Pro

Leu

Leu

Tyr

Asn

Ala

Gln

45

His

Val

His

Pro

Leu
125

Ala

Gly

30

Val

Gly

His

Arg

Val

110

Arg

Ala

15

Val

Met

Ala

Asp

Ala

95

Asp

Ala

Ala

Asp

Met

Asp

Ala

80

Gly

Leu

Thr



Met

Asn

Gly

Gly

Ile

65

Met

Pro

Glu

Thr

Thr

Val

Ser

50

Ala

Gly

Asn

Ser

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

<300>
<308>
<309>
<313>

<400>

Met

Asn

Asn

35

Pro

Asp

Phe

Ser

Gly
115

25
127
PRT

Oreochromis niloticus

Pro

Arg

20

Cys

Val

Arg

Leu

Arg

100

His

Leu

Val

Phe

Ala

His

Asp

85

Asp

Asn

Glu

Lys

Gly

Gln

Thr

70

Thr

Asn

Asn

Asp

Ile

Arg

Leu

55

Gly

Val

Arg

Val

Asp

Leu

Thr

40

Leu

Thr

Glu

Asn

Val
120

Leu

Leu

25

Pro

Leu

Thr

Ile

Cys

105

Ala

NCBI RefSeq / XP_003452283.1

2016-12-05
(1)..(127)
25

Met Thr Leu Gln Asp Glu Leu Thr Thr

1

5

Ala Ala Val Lys Ala Leu Leu Asp Arg

20

25

Asn Ser Phe Gly Arg Thr Ala Leu Gln

35

40

Ala Ser
10

Gln Ser

Leu Gln

Met Gln

Pro Leu
75

Leu Val
90

Arg Pro

Phe Leu

Ala Ala
10

Gly Ala

Val Met
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Ala

Gly

Val

Gly

60

His

Gln

Ile

Lys

Ala

Gln

Met

Ala

Val

Met

45

Ala

Asp

Phe

Asp

Ala
125

Lys

Val

Met
45

Ala Thr
15

Asp Val
30

Met Met

Asp Pro

Ala Ala

Leu Ala
95

Leu Ala
110

Leu

Gly Asn
15

Asn Gly
30

Gly Ser

Gly

Asn

Gly

Asn

Arg

80

Asp

Ile

Thr

Thr

Thr



Ser Val
50

Asp Ser
65

Phe Val

Ala Arg

Gly His

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

<400>
ctctccg

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

<400>
gtaccaa

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

<400>
ggacgcc

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

<400>

Ala Gln Leu Leu

Ser Thr Gly Ala

70

Asp Thr Val His

85

Asp Lys Leu Asn

100

Gly Asp Val Vval

115

26
20
DNA
Gallus gallus

26
tcc tccctacctg

27

20

DNA

Gallus gallus

27
ctg cggggagaaa

28

20

DNA

Gallus gallus

28
ggt caatgaatca

29

20

DNA

Gallus gallus

29

Leu
55

Ser

Leu

Asp

Glu His

Pro Leu

Leu Val

Leu Pro

105

Phe Leu
120

Gly Ala

His Asp
75

Gln His
90

Val Asp

Glu Ser
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Asn

60

Ala

His

Leu

Leu

Pro

Ala

Ala

Ala

Gln
125

Asn Val

Arg Thr

Asp Pro
95

Arg Gln
110

Asn Pro

Gly

Gly

80

Gln

His

20

20

20



caggtgatga

<210> 30
<211> 20
<212> DNA

tgctgggcag

<213> Gallus gallus

<400> 30
tttctccccg

<210> 31
<211> 20
<212> DNA

cagttggtac

<213> Gallus gallus

<400> 31
ctgcaagacc

<210> 32
<211> 20
<212> DNA
<213> Bos

<400> 32
gcctagtccc

<210> 33
<211> 20
<212> DNA
<213> Bos

<400> 33
catttaagcc

<210> 34
<211> 20
<212> DNA
<213> Bos

<400> 34
tgtccgactc

<210> 35
<211> 20
<212> DNA
<213> Bos

<400> 35
gaccctggat

caagacgtct

taurus

acaccctttc

taurus

tggcccctga

taurus

tttgccatcc

taurus

aaggcgtcag
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20

20

20

20

20

20

20



<210> 36
<211> 20
<212> DNA
<213> Bos

<400> 36
agtgaatgct

<210> 37
<211> 20
<212> DNA
<213> Bos

<400> 37
gattgtcagc

<210> 38
<211> 20
<212> DNA
<213> Bos

<400> 38
tagagatctg

<210> 39
<211> 20
<212> DNA
<213> Bos

<400> 39
ctctgatggg

<210> 40
<211> 20
<212> DNA
<213> Bos

<400> 40
aggcctttcc

<210> 41
<211> 20
<212> DNA
<213> Bos

<400> 41
taattccgct

taurus

ctgggaagcg

taurus

gcatctgcag

taurus

aaccccacgc

taurus

agtggggaga

taurus

tacctggtct

taurus

ggtttcccaa
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20

20

20

20

20

20



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

<400>

42
20
DNA
Bos

42

aaactgctgc

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

<400>

43
20
DNA
Bos

43

acggtccctc

taurus

gacatctgga

taurus

ttctctctcc
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20

20



