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230

Asp

Thr

Thr

Phe

Val

310

Gly

Ala

Thr

Thr

Ile

Pro

Lys

215

Thr

Lys

Gly

Ile

Tyr

295

Phe

Ser

Phe

Gln

Ile

375

Val

Thr

200

Glu

Cys

Val

Ser

Lys

280

Leu

Ser

Ser

Gln

Gly

360

Leu

Ile

Ile

Lys

Leu

Ala

Cys

265

Tyr

Lys

Ile

Tyr

Ile

345

Lys

Ile

Val

His

Pro

Leu

Ser

250

Arg

Leu

Glu

Ala

Met

330

Asn

Tyr

Pro

Ile

Thr

Glu

Ala

235

Val

Ser

Asp

Val

Asn

315

Cys

Thr

Ser

Ile

Ala

Thr

Ala

220

Thr

Ile

His

Phe

Asn

300

Asn

Asn

Phe

Thr

Ile

380

Tyr

Val

205

Gly

Met

Asn

Thr

Val

285

Ile

Asn

Lys

Asp

Ala

365

Val

Val

Pro

Thr

Gly

Ile

Ala

270

Phe

Ser

Leu

Glu

Leu

350

Gln

Gly

Ile

Ser

Tyr

Leu

Asn

255

Leu

Ala

Met

Ser

Gln

335

Arg

Glu

Ala

Gly

Pro

Ser

Gln

240

Pro

Leu

Val

Tyr

Tyr

320

Thr

Val

Cys

Gly

Arg



385

390

395

Arg Lys Ser Tyr Ala Gly Tyr Gln Thr

<210> 6

<211> 1233
<212> DNA
<213> Homo

<400> 6
atggtgtgct

ctgggagctg
tgcctttatg
tataaaactg
gatgatcaga
aattttacca
ggtgataaca
ttggccatca
aagaatgatg
acagtgagca
atacacacca
ggaacctatt
ctgaacatca
tccacaggca
tatctagact
atcagcatgt
tgggatgccc
ggagcatttc

aagtattcta

405

sapiens

tccgectcett
tgcggtctta
caaaatggca
taaccatttc
atggtcccaa
aggcagcatc
caacatttcc
gaattccatt
ttgtccaaca
caaatgagtt
ctgtgccatc
cagttaataa
ctcaggataa
gctgeccgttc
ttgtctttgc
atttggttaa
ccctgggaag
agataaatac

cagcccaaga

cccggttccg
tgcattggaa
gatgaatttc
agaccatggc
aatagcagtg
tacttattca
tgatgctgaa
gaatgacctt
ctactgggat
cctgtgtgat
tcctactaca
tggcaatgat
ggttgcttca
tcacactgct
tgtgaaaaat
tggctccgtt
ttcttatatg
ctttgatcta

gtgttcgctg

ggctcagggce

cttaatttga
acagttcgct
actgtgacat
cagttcggac
attgacagcg
gataaaggaa
tttagatgca
gttcttgtac
aaagacaaaa
acacctactc
acttgtctgc
gttattaaca
ctacttagac
gaaaaccgat
ttcagcattg
tgcaacaaag
agggttcagc

gatgatgaca

tcgttctggt
cagattcaga
atgaaactac
ataatggaag
ctggcttttc
tctcattttc
ttcttactgt
atagtttatc
aagcttttgt
cttcaacagt
caaaggaaaa
tggctaccat
tcaaccccaa
tcaatagcag
tttatctgaa
caaataacaa
agcagactgt
ctttcaatgt

ccattctaat

400

ctgcctagtc
aaatgccact
aaataaaact
catttgtggg
ctggattgcg
ctacaacact
tgatgaactt
aactttggaa
ccaaaatggc
ggcacccacc
accagaagct
ggggctgcag
tacaactcac
caccattaag
ggaagtgaac
tctcagctac
ttcagtgtct
gacacaagga

cccaattata

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gttggtgctg gtctttcagg cttgattatc gttatagtga ttgcttacgt aattggcaga

agaaaaagtt atgctggata tcagactctg taa

<210> 7

<211> 1233
<212> DNA
<213>

<220>
<223>

<400> 7
atggtctgct

ctgggtgctg
tgcctgtatg
tacaagactg
gatgatcaga
aacttcacca
ggggataaca
ctggcaatca
aagaatgatg
acagtgagta
atccacacca
ggaacctact
ctgaacatca
agcactggga
tacctggact
atttccatgt
tgggatgcac

ggtgcttttc

tcagactgtt
tgagatccta
ccaagtggca
tgaccatctc
atggcccaaa
aggcagcctc
ccaccttccc
gaatccccct
tggtgcaaca
ccaacgagtt
ctgtgcccag
cagtcaacaa
ctcaggacaa
gctgcagatc
ttgtgtttgc
acctggtcaa
ccctgggatc

agatcaacac

Artificial Sequence

ccctgtccect
tgcccttgag
gatgaacttc
agaccatggc
gatagcagtg
cacctacagc
tgacgcagag
taacgacctg
ctattgggac
cctctgtgac
ccctaccact
tggaaatgac
ggtggcctca
acatacagct
tgtgaagaat
tggttcagtg
ctcctacatg

ttttgacctg

ggatctggtc
ctgaacctga
actgtgagat
actgtcacct
cagtttgggc
attgactcag
gacaagggaa
ttcagatgca
gtcctggtgc
aaggacaaga
acccccaccc
acatgcctcc
gtgattaaca
ctgctgaggc
gagaacaggt
ttctctattg

tgcaacaagg

agggtgcagc

Made in Lab - Engineered Lamp-2B coding sequence

tggtgcttgt
ctgactcaga
atgagactac
acaatggatc
ccggtttttc
tcagcttcag
tccttactgt
actccctttc
aagcctttgt
ccagcactgt
ctaaagagaa
ttgccaccat
tcaaccctaa
tcaactcctc
tctacctcaa
ccaacaacaa
agcagactgt

ccttcaatgt

gtgcttggtyg
aaatgccact
caacaagacc
aatctgtggt
ctggattgct
ctacaacact
ggacgaactc
aacccttgaa
gcagaatggg
ggcccccact
gccagaagct
gggactgcag
caccactcat
caccatcaag
ggaagtgaac
tctgagctac
gagtgtgtca

gactcaggga

1200

1233

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



aagtactcca ctgcacaaga gtgttccttg gatgatgaca ctatcctcat ccccattatt

gtgggagctg gactgtcagg attgattata gtgattgtga ttgcttatgt gattggaagg

agaaagagct atgctggcta ccagaccctg taa

<210> 8

<211> 1233
<212> DNA
<213>

<220>
<223>

<400> 8
atggtgtgct

ctggggsctg
tgtctgtatg
tacaaaacag
gacgaccaga
aatttcacta
ggggacaaca
ctggctatca
aagaacgacg
actgtgtcca
attcacacta
ggaacctact
ctgaacatta
tccactggca
tatttggatt
atctcaatgt

tgggacgctc

ttagactgtt
tcagaagcta
ctaagtggca
tgaccatctc
acggaccaaa
aagctgcctc
ctactttccc
ggatcccttt
tggtgcagca
ccaacgaatt
ctgtgccttc
ctgtgaacaa
ctcaggacaa
gctgtagatc
ttgtgtttgc
acctggtgaa

cactggggag

Artificial Sequence

tcctgtgect
tgccttggag
gatgaacttc
agatcatgga
aatcgctgtc
cacatattca
tgatgctgaa
gaatgacctg
ctactgggac
cctgtgtgat
acctaccacc
tggcaatgat
ggtggcctca
acacacagcc
agtgaagaat
cggctcagtg

cagctacatg

ggttcagggc

ctgaacctca
actgtgagat
actgtgacct
caatttgggc
attgactcag
gataagggaa
tttaggtgta
gtgctggtgc
aaggacaaaa
actccaactc
acctgtctgt
gtgattaaca
ttgctcagac
gaaaacaggt
ttcagcattg

tgtaacaagg

Made in Lab - Engineered Lamp-2B coding sequence

tggtcctggt
ctgatagtga
atgaaaccac
acaacggcag
ctggattctc
tgtccttctc
tcttgacagt
attcactgag
aggcctttgt
cttccactgt
caaaggaaaa
tggccaccat
ttaaccccaa
tgaatagcag
tctacctgaa
ccaacaacaa

aacagactgt

ctgtctggtg
aaatgccact
caacaagact
catttgtgga
ctggattgcc
ctacaacact
ggatgagctg
cactctggag
gcagaacggc
ggcacctaca
gcctgaagca
gggcctccaa
cactacccac
caccatcaag
ggaagtcaac
cctctcctat

gtcagtgtca

1140

1200

1233

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ggagccttcc agattaacac ctttgatctg agggtccaac cctttaatgt cactcaagga

aagtatagca ctgcccagga gtgctccctg gatgatgaca ccattctgat tccaatcatt

gtgggtgcag gactttctgg gcttattatt gtgattgtga ttgcctatgt gattggcaga

aggaaatcct atgcagggta ccaaactctg taa

<210> 9

<211> 1233
<212> DNA
<213>

<220>
<223>

<400> 9
atggtctgtt

cttggagctg
tgcctgtatg
tataagactg
gatgaccaga
aacttcacca
ggagacaaca
ctggcaatca
aagaatgatg
actgtgtcaa
atccatacca
ggcacctact
ctgaacatca
agcactgggt
tacttggatt

atttcaatgt

ttaggctgtt
tcagaagcta
ccaagtggca
tgaccatctc
atggccctaa
aggcagccag
ccactttccc
ggatcccact
tggtgcagca
ctaatgagtt
cagtacctag
cagtgaacaa
cccaggacaa
cctgcagaag
ttgtgtttgc

acctggtgaa

Artificial Sequence

ccctgtccect
tgccctggag
gatgaacttc
agaccatggc
gatagctgtc
cacctacagc
tgatgcagag
gaacgatctg
ctattgggat
cctgtgtgac
ccccaccact
tgggaatgac
agtggcctct
ccacactgcc
agtgaagaat

tgggagtgte

ggttcaggac
ctgaacctga
actgtcagat
actgtgactt
cagtttggtc
attgactctg
gacaaaggta
ttcaggtgca
gtgctagtcc
aaggacaaga
actccaaccc
acctgtttgc
gtgatcaata
ctcctgaggc
gagaacagat

ttctccattg

Made in Lab - Engineered Lamp-2B coding sequence

tggtcttagt
ctgactcaga
atgaaaccac
acaatgggtc
caggattcag
tgtccttctc
tcctgactgt
actcactgtc
aggcctttgt
caagcactgt
ccaaggagaa
tggccactat
tcaatcccaa
tcaactcatc
tctacctcaa

ctaacaacaa

gtgtctggtg
aaatgccact
caacaagacc
aatttgtgga
ctggattgcc
ctacaacaca
ggatgagttg
cactctggaa
ccagaatggg
agcccccact
gcctgaggcet
gggactccaa
caccacccac
aactatcaag
agaggtcaac

cctgagctac

1080

1140

1200

1233

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tgggatgccc
ggggccttcc
aagtacagca

gtgggggcag

aggaagtctt

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

10
4549
DNA

<220>
<223>

<400> 10
ctgcgcecgctc

ggtcgeeegg
aggggttcct
atcctctaga
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gttctgcttc

tttttaatta
g8CgLgeLCes
gagcggegeg

aaagcgaagc

ctctgggctc
agatcaacac

ctgctcagga

ctcatacatg tgcaacaagg aacagactgt

ttttgacctg agagtgcagc cctttaatgt

gtgcagcctg gatgatgaca ctatcctgat

gcctgtctgg actcattatt gtgattgtga ttgcctatgt

atgctggata

gctcgctcac
cctcagtgag
tgtagttaat
actatagcta
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
actctcccca
ttttgtgcag
ggcgaggesc
ctccgaaagt

gegegecees

ccagaccctg

Artificial Sequence

taa

Made in Lab - Engineered expression cassette

tgaggccgcc cgggcaaage ccgggegteg

cgagcgagceg
gattaacccg
gtcgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat

tctccccccc

cgatggggsgc

g8ggcgeesc

ttccttttat

cgggagtcgc

cgcagagagg
ccatgctact
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc

ctccccaccc

8888888888
gaggcggaga
ggcgageces

tgcgecgetgc

gagtggccaa
tatctaccag
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtcgagg
ccaattttgt
g88888cscg
ggtgeggegsg
cggegseesc

cttcgccccg

gagtgtgtca
gacacaggga

ccctatcatt

gatagggaga

ggcgaccttt
ctccatcact
ggtaatgggsg
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
tgagccccac
atttatttat
cgccaggegg
cagccaatca
ggccctataa

tgccccgctc

1020

1080

1140

1200

1233

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



cgecegecegec
cgggeggeac
ttcttttctg
gagcggctceg
gctgccceggc
gcgegagees
caaaggctgc
cgggctgcaa
tgcggggctc
ggtgggests
cggeggececc
atggtaatcg
atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttcttcttt
tggcaaagaa
ccctggatct
tgagctgaac
cttcactgtg
tggcactgtc
agtgcagttt
cagcattgac

agaggacaag

tcgcgccgcec
ggcccttctc
tggctgegtg
gggggtgcegt
ggctgtgagc
agcgeggecg
gtgcgggstsy
ccccccctge
cgtacggggc
ccggeegess
cggagegeceg
tgcgagaggg
cgccgecgea
atgggcgeses
cggggctgtc
ttctggecgtg
ttcctacagc
ttcgagcggc
ggtctggtgc
ctgactgact
agatatgaga
acctacaatg
gggccecggtt
tcagtcagct

ggaatcctta

cgcceccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggceg
ggggeggtgc
tgtgcgtgge
acccccctcc
gtggcgeggsg
cggggecegec
gcggetgtceg
cgcagggact
ccccctctag

agggccttcg

cgcgeeggesa
tgaccggegg
tcctgggcaa
cgccagecgc
ttgtgtgctt
cagaaaatgc
ctaccaacaa
gatcaatctg
tttcctggat
tcagctacaa

ctgtggacga

ctgactgacc

taattagcgc

ggggcteegg
gtgcgtgges
cggegegees
cccgeggtgc
ggggtgagca
ccgagttgct
gctcgecgtg
tcgggeeggg
aggcgegecsg
tcctttgtcc
cgggcegeees
tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
caccatggtc
ggtgctgggt
cacttgcctg
gacctacaag
tggtgatgat
tgctaacttc
cactggggat

actcctggca

gcgttactcc
ttggtttaat
gagggccctt
agcgccgcegt
ctttgtgcgc
gggggeesct
gggegteteg
gagcacggcc
ccggecegess
gagggctcgg
agccgcagcc
caaatctgtg
gcgaageggt
cgccgcecgtc
cgggeggeac
tctgctaacc
attgtgctgt
tgcttcagac
gctgtgagat
tatgccaagt
actgtgacca
cagaatggcc
accaaggcag
aacaccacct

atcagaatcc

cacaggtgag
gacggcttgt
tgtgcgggss
gcggcetcecgce
tccgcagtgt
gcgagegggaa
gcgegtceggt
cggcttcggg
ggtggcggca
g88ageescs
attgcctttt
cggagccgaa
geggegecegs
cccttctcecc
ggggcaggsc
atgttcatgc
ctcatcattt
tgttccctgt
cctatgccct
ggcagatgaa
tctcagacca
caaagatagc
cctccaccta
tccctgacgc

cccttaacga

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



cctgttcaga
ggacgtcctg
tgacaaggac
cactaccccc
tgacacatgc
ctcagtgatt
agctctgctg
gaatgagaac
agtgttctct
catgtgcaac
cctgagggtg
cttggatgat
tatagtgatt
cctgtaaaag
ttactagtgg
ctgaatcaag
tgtttttctt
tttacatttt
taagaaactt
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcaactcctt

cgcctgectt

tgcaactccc
gtgcaagcct
aagaccagca
acccctaaag
ctccttgcca
aacatcaacc
aggctcaact
aggttctacc
attgccaaca
aaggagcaga
cagcccttca
gacactatcc
gtgattgctt
ggcgaattcc
atccgcggta
cttatcgata
gatttgggta
tagggatatg
tcccgttatt
ttgactgata
cctctgtatc
tggttgctgt
tctgtgtttg
tctgggactt

gcccgetget

tttcaaccct
ttgtgcagaa
ctgtggcccc
agaagccaga
ccatgggact
ctaacaccac
cctccaccat
tcaaggaagt
acaatctgag
ctgtgagtgt
atgtgactca
tcatccccat
atgtgattgg
agcacacgcg
caagtaagca
aattcgagca
tacatttaaa
taattactag
tacgctctgt
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac

tcgctttccc

ggacaggegsc

tgaaaagaat
tgggacagtg
cactatccac
agctggaacc
gcagctgaac
tcatagcact
caagtacctg
gaacatttcc
ctactgggat
gtcaggtgct
gggaaagtac
tattgtggga
aaggagaaag
tcctaggagc
tgcaagcttc
tcttaccgcc
tgttaataaa
ttcaggtgta
tcctgttaat
tgttgctcct
ttcccgtacg
ggagttgtgg
ccccactggc
cctcccgatc

taggttgctg

gatgtggtgc
agtaccaacg
accactgtgc
tactcagtca
atcactcagg
gggagctgca
gactttgtgt
atgtacctgg
gcacccctgg
tttcagatca
tccactgcac
gctggactgt
agctatgctg
tcgagtacta
gaggacgees
atttattccc
acaaaatggt
ttgccacaag
caacctctgg
tttacgctgt
gctttcgttt

cccgttgtcc

tggggcattg

gccacggceag

ggcactgata

aacactattg
agttcctctg
ccagccctac
acaatggaaa
acaaggtggc
gatcacatac
ttgctgtgaa
tcaatggttc
gatcctccta
acacttttga
aagagtgttc
caggattgat
gctaccagac
ctggeggeceg
tgaactacgc
atatttgttc
ggggcaatca
acaaacatgt
attacaaaat
gtggatatgc
tctcctectt
gtcaacgtgg
ccaccacctg
aactcatcgc

attccgtggt

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



gttgtcgggsg

tttcattgca
ggcaaatcat
tatgctggct
ccctgetgtc
attttgtttt
agccagattt
gagatcgaag
tggtagataa

tggccactcc

gacgcccggs

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

11

<220>
<223>

<400> 11
ctgcgcegctc

ggtcgeeegg
aggggttcct
atcctctaga
tacggggtca
tggcccgect
tcccatagta
aactgcccac

caatgacggt

4549
DNA
Artificial Sequence

aagggcctcg
atagtgtgtt
ttaaaacatc
gccatgaaca
cattccttat
gtgttatttt
ttcctcctct
caattcgttg
gtagcatggc
ctctctgcegc

ctttgcccgg

gctcgctcac
cctcagtgag
tgtagttaat
actatagcta
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac

aaatggcccg

ataccgtcga
ggaatttttt
agaatgagta
aaggttggct
tccatagaaa
tttctttaac
cctgactact
atctgaattt
gggttaatca
gctcgcectcegc

gcggcctcag

tgaggccgcc
cgagcgagceg
gattaacccg
gtcgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta

cctggcatta

tatcgatcct
gtgtctctca
tttggtttag
ataaagaggt
agccttgact
atccctaaaa
cccagtcata
cgaccaccca
ttaactacaa

tcactgaggc

tgagcgagceg

cgggcaaagc
cgcagagagg
ccatgctact
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca

tgcccagtac

ggctaataaa
ctcggaagga
agtttggcaa
catcagtata
tgaggttaga
ttttccttac
gctgtccectc
taatagatct

ggaaccccta

cgggcgacca

agcgcgceag

Made in Lab - Engineered expression cassette

ccgggegteg
gagtggccaa
tatctaccag
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc

atgaccttat

ggaaatttat
catatgggag
catatgccca
tgaaacagcc
ttttttttat
atgttttact
ttctcttatg
cccattaccc
gtgatggagt

aaggtcgccc

ggcgaccttt
ctccatcact
ggtaatgggsg
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt

gggactttcc

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4549

60

120

180

240

300

360

420

480

540



tacttggcag
gttctgcttc

tttttaatta

ggcggesces
gageggegeg
aaagcgaagc
cgecegecegec
cgggeggeac
ttcttttctg
gagcggctceg
gctgccceggce
gcgegagees
caaaggctgc
cgggctgcaa
tgcggggctc
ggtgggests
cggeggececc
atggtaatcg
atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttcttcttt
tggcaaagaa

gcctggttca

tacatctacg
actctcccca
ttttgtgcag
ggcgaggesc
ctccgaaagt
gcgegeeges
tcgcgccgcec
ggcccttctc
tggctgegtg
gggggtgcegt
ggctgtgagc
agcgeggeceg
gtgcgggstsg
ccccccctge
cgtacggggc
ccggecegess
cggagegeceg
tgcgagaggsg
cgccgecgea
atgggcgeses
cggggctgtc
ttctggegtg
ttcctacagc
ttcgagcggc

gggctggtcc

tattagtcat

tctccccccc

cgatggggsgc
g888cesesc
ttccttttat
cgggagtcgc
cgcceccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggceg
ggggceggtgc
tgtgcgtgge
acccccctcc
gtggcgeggsg
cggggecegec
gcggetgtceg
cgcagggact
ccccctctag

agggccttcg

cgcgeeggesa
tgaccggegg
tcctgggcaa
cgccagecgc

tggtctgtct

cgctattacc

ctccccaccc

8888888888
gaggcggaga
ggcgagegces
tgcgecgetgce
ctgactgacc

taattagcgc

ggggctecegg
gtgcgtgges
cggegegees
cccgeggtgc
ggggtgagca
ccgagttgct
gctcgeccgtg
tcgggeeggg
aggcgegecsg
tcctttgtcc
cgggegeees
tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
caccatggtg

ggtgctgggs

atggtcgagg
ccaattttgt
g88888cscg
ggtgeggegsg
cggeggeesc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgcegt
ctttgtgcgc
ggggggesct
gggegteteg
gagcacggcc
ccggeegess
gagggctcgg
agccgcagcec
caaatctgtg
gcgaageggt
cgccgcecgtc
cgggeggeac
tctgctaacc
attgtgctgt
tgctttagac

gctgtcagaa

tgagccccac
atttatttat
cgccaggegsg
cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt
tgtgcgggss
gcggcetcecgce
tccgcagtgt
gcgaggggaa
gcgegteggt
cggcttcggg
ggtggcggca
g88ageescs
attgcctttt
cggagccgaa
geggegecegs
cccttctcecc
ggggcaggsc
atgttcatgc
ctcatcattt
tgtttcctgt

gctatgcectt

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



ggagctgaac
cttcactgtg
tggaactgtg
tgtccaattt
ttcaattgac
tgaagataag
cctgtttagg
ggacgtgctg
tgataaggac
caccactcca
tgatacctgt
ctcagtgatt
agccttgctc
gaatgaaaac
agtgttcagc
catgtgtaac
tctgagggtc
cctggatgat
tattgtgatt
tctgtaaaag
ttactagtgg
ctgaatcaag
tgtttttctt
tttacatttt

taagaaactt

ctcactgata
agatatgaaa
acctacaacg
gggcctggat
tcagtgtcct
ggaatcttga
tgtaattcac
gtgcaggcct
aaaacttcca
actccaaagg
ctgttggcca
aacattaacc
agactgaata
aggttctacc
attgccaaca
aaggaacaga
caacccttta
gacaccattc
gtgattgcct
ggcgaattcc
atccgcggta
cttatcgata
gatttgggta
tagggatatg

tcccgttatt

gtgaaaatgc
ccaccaacaa
gcagcatttg
tctcctggat
tctcctacaa
cagtggatga
tgagcactct
ttgtgcagaa
ctgtggcacc
aaaagcctga
ccatgggcct
ccaacactac
gcagcaccat
tgaaggaagt
acaacctctc
ctgtgtcagt
atgtcactca
tgattccaat
atgtgattgg
agcacacgcg
caagtaagca
aattcgagca
tacatttaaa
taattactag

tacgctctgt

cacttgtctg
gacttacaaa
tggagacgac
tgccaatttc
cactggggac
gctgectggcet
ggagaagaac
cggcactgtg
tacaattcac
agcaggaacc
ccaactgaac
ccactccact
caagtatttg
caacatctca
ctattgggac
gtcaggagcc
aggaaagtat
cattgtgggt
cagaaggaaa
tcctaggagc
tgcaagcttc
tcttaccgcc
tgttaataaa
ttcaggtgta

tcctgttaat

tatgctaagt
acagtgacca
cagaacggac
actaaagctg
aacactactt
atcaggatcc
gacgtggtgc
tccaccaacg
actactgtgc
tactctgtga
attactcagg
ggcagctgta
gattttgtgt
atgtacctgg
gctccactgg
ttccagatta
agcactgccc
gcaggacttt
tcctatgcag
tcgagtacta
gaggacgeges
atttattccc
acaaaatggt
ttgccacaag

caacctctgg

ggcagatgaa
tctcagatca
caaaaatcgc
cctccacata
tccctgatgce
ctttgaatga
agcactactg
aattcctgtg
cttcacctac
acaatggcaa
acaaggtggc
gatcacacac
ttgcagtgaa
tgaacggctc
ggagcagcta
acacctttga
aggagtgctc
ctgggcttat
ggtaccaaac
ctggeggeceg
tgaactacgc
atatttgttc
ggggcaatca
acaaacatgt

attacaaaat

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcaactcctt
cgcctgectt
gttgtcgggs
tttcattgca
ggcaaatcat
tatgctggct
ccctgetgtc
attttgtttt
agccagattt
gagatcgaag
tggtagataa

tggccactcc

gacgcccggs

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

12
4549
DNA

<220>

<223>

<400> 12

ttgactgata
cctctgtatc
tggttgctgt
tctgtgtttg
tctgggactt
gcccgetgcet
aagggcctcg
atagtgtgtt
ttaaaacatc
gccatgaaca
cattccttat
gtgttatttt
ttcctcctct
caattcgttg
gtagcatggc
ctctctgcegc

ctttgcccgg

ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgctttccc
ggacagggsc
ataccgtcga
ggaatttttt
agaatgagta
aaggttggct
tccatagaaa
tttctttaac
cctgactact
atctgaattt
gggttaatca
gctcgectcegc

gcggcctcag

Artificial Sequence

tgttgctcect
ttcccgtacg
ggagttgtgg
ccccactggc
cctcccgatc
taggttgctg
tatcgatcct
gtgtctctca
tttggtttag
ataaagaggt
agccttgact
atccctaaaa
cccagtcata
cgaccaccca
ttaactacaa

tcactgaggc

tgagcgageg

tttacgctgt
gctttcgttt

cccgttgtcc

tggggcattg

gccacggceag

ggcactgata
ggctaataaa
ctcggaagga
agtttggcaa
catcagtata
tgaggttaga
ttttccttac
gctgtccectc
taatagatct

ggaaccccta

cgggcgacca

agcgcgceag

Made in Lab - Engineered expression cassette

gtggatatgc
tctcctectt
gtcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
ggaaatttat
catatgggag
catatgccca
tgaaacagcc
ttttttttat
atgttttact
ttctcttatg
cccattaccc
gtgatggagt

aaggtcgccc

ctgcgecgectc gectcgectcac tgaggccgecc cgggcaaage ccgggegtecg ggegaccttt

ggtcgcccgg cctcagtgag cgagcgagcg cgcagagagg gagtggccaa ctccatcact

aggggttcct tgtagttaat gattaacccg ccatgctact tatctaccag ggtaatgggg

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4549

60

120

180



atcctctaga
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gttctgcttc

tttttaatta

ggcgegesces
gageggegeg
aaagcgaagc
cgeccgecegec
cgggeggeac
ttcttttctg
gagcggctceg
gctgccceggc
gcgegagees
caaaggctgc
cgggctgcaa
tgcggggctc
ggtgggesets
cggeggececc

atggtaatcg

atctgggagg

actatagcta
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
actctcccca
ttttgtgcag
ggcgaggesc
ctccgaaagt
gegegeeges
tcgcgccgcec
ggcccttctc
tggctgecgtg
gggggtgcegt
ggctgtgagc
agcgeggeceg
gtgcggestsy
ccccccctge
cgtacggggc
ccggeegees
cggagegeceg
tgcgagaggg

cgccgecgea

gtcgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat

tctccccccc

cgatggggsgc
g888cesesc
ttccttttat
cgggagtcgc
cgcceccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggceg
ggggceggtgc
tgtgcgtgge
acccccctcc
gtggcgeggs
cggggecegcec
gcggetgtceg
cgcagggact

ccccctctag

attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc

ctccccaccc

8888888888
gaggcggaga
ggcgagegces
tgcgecgetgce
ctgactgacc

taattagcgc

ggggctecegg
gtgcgtgees
cggegegees
cccgeggtgce
ggggtgagca
ccgagttgct
gctcgecegtg
tcgggeeggg
aggegegecsg
tcctttgtcc

cggegceceges

agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtcgagg
ccaattttgt
g88888cscg
ggtgeggegg
cggeggeesc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgegt
ctttgtgcgc
ggggggesct
gggggtetegg
gagcacggcc
ccggecegess
gagggctcegg
agccgcagcec
caaatctgtg

gcgaageggt

agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
tgagccccac
atttatttat
cgccaggegg
cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt
tgtgcgggss
gcggcetcecgce
tccgcagtgt
gcgagegggaa
gcgegteggt
cggcttcggg
ggtggcggca
g88aggeescs
attgcctttt
cggagccgaa

geggegecegs

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



caggaaggaa

tctccagect
ggggttcggce
cttcttcttt
tggcaaagaa
ccctggttca
ggagctgaac
cttcactgtc
tggcactgtg
tgtccagttt
cagcattgac
agaggacaaa
tctgttcagg
ggatgtgcta
tgacaaggac
cactactcca
tgacacctgt
ctctgtgatc
tgccctectg
gaatgagaac
tgtgttctcc
catgtgcaac
cctgagagtg
cctggatgat

tattgtgatt

atgggcggss
cggggctgtc
ttctggecgtg
ttcctacagc
ttcgagcggc
ggactggtct
ctgactgact
agatatgaaa
acttacaatg
ggtccaggat
tctgtgtcct
ggtatcctga
tgcaactcac
gtccaggcct
aagacaagca
acccccaagg
ttgctggcca
aatatcaatc
aggctcaact
agattctacc
attgctaaca
aaggaacaga
cagcccttta
gacactatcc

gtgattgcct

agggccttcg

cgcggeeesa
tgaccggegg
tcctgggcaa
cgccagecgce
tagtgtgtct
cagaaaatgc
ccaccaacaa
ggtcaatttg
tcagctggat
tctcctacaa
ctgtggatga
tgtccactct
ttgtccagaa
ctgtagcccc
agaagcctga
ctatgggact
ccaacaccac
catcaactat
tcaaagaggt
acaacctgag
ctgtgagtgt
atgtgacaca
tgatccctat

atgtgatagg

tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
caccatggtc
ggtgcttgga
cacttgcctg
gacctataag
tggagatgac
tgccaacttc
cacaggagac
gttgctggca
ggaaaagaat
tgggactgtg
cactatccat
ggctggcacc
ccaactgaac
ccacagcact
caagtacttg
caacatttca

ctactgggat

gtcaggggcc
gggaaagtac
cattgtgggg

gagaaggaag

cgccgcecgtc
cgggeggeac
tctgctaacc
attgtgctgt
tgttttaggc
gctgtcagaa
tatgccaagt
actgtgacca
cagaatggcc
accaaggcag
aacaccactt
atcaggatcc
gatgtggtgc
tcaactaatg
accacagtac
tactcagtga
atcacccagg
gggtcctgea
gattttgtgt
atgtacctgg
gcccctcectgg
ttccagatca
agcactgctc
gcaggcctgt

tcttatgctg

cccttctccc
ggggcagegsc
atgttcatgc
ctcatcattt
tgttccctgt
gctatgccct
ggcagatgaa
tctcagacca
ctaagatagc
ccagcaccta
tccctgatgce
cactgaacga
agcactattg
agttcctgtg
ctagccccac
acaatgggaa
acaaagtggc
gaagccacac
ttgcagtgaa
tgaatgggag
gctcctcata
acacttttga
aggagtgcag
ctggactcat

gataccagac

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



cctgtaaaag
ttactagtgg
ctgaatcaag
tgtttttctt
tttacatttt
taagaaactt
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcaactcctt
cgcctgectt
gttgtcgggs
tttcattgca
ggcaaatcat
tatgctggct
ccctgetgtc
attttgtttt
agccagattt
gagatcgaag
tggtagataa

tggccactcc

gacgcccggs

<210>
<211>

13
130

ggcgaattcc
atccgcggta
cttatcgata
gatttgggta
tagggatatg
tcccgttatt
ttgactgata
cctctgtatc
tggttgctgt
tctgtgtttg
tctgggactt
gcccgetget
aagggcctcg
atagtgtgtt
ttaaaacatc
gccatgaaca
cattccttat
gtgttatttt
ttcctcctct
caattcgttg
gtagcatggc
ctctctgcegc

ctttgcccgg

agcacacgcg
caagtaagca
aattcgagca
tacatttaaa
taattactag
tacgctctgt
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgctttccc
ggacagggsc
ataccgtcga
ggaatttttt
agaatgagta
aaggttggct
tccatagaaa
tttctttaac
cctgactact
atctgaattt
gggttaatca
gctcgectcegc

gcggcctcag

tcctaggagc
tgcaagcttc
tcttaccgcc
tgttaataaa
ttcaggtgta
tcctgttaat
tgttgctcect
ttcccgtacg
ggagttgtgg
ccccactggc
cctcccgatc
taggttgctg
tatcgatcct
gtgtctctca
tttggtttag
ataaagaggt
agccttgact
atccctaaaa
cccagtcata
cgaccaccca
ttaactacaa

tcactgaggc

tgagcgageg

tcgagtacta
gaggacgeges
atttattccc
acaaaatggt
ttgccacaag
caacctctgg
tttacgctgt
gctttcgttt

cccgttgtcc

tggggcattg

gccacggceag

ggcactgata
ggctaataaa
ctcggaagga
agtttggcaa
catcagtata
tgaggttaga
ttttccttac
gctgtccectc
taatagatct

ggaaccccta

cgggcgacca

agcgcgceag

ctggeggeceg
tgaactacgc
atatttgttc
ggggcaatca
acaaacatgt
attacaaaat
gtggatatgc
tctecctectt
gtcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
ggaaatttat
catatgggag
catatgccca
tgaaacagcc
ttttttttat
atgttttact
ttctcttatg
cccattaccc
gtgatggagt

aaggtcgccc

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4549



<212>
<213>

<400>

ctgcgecgectc gctcgectcac tgaggccgecc cgggcaaage ccgggegtecg ggegaccttt

ggtcgcccgg cctcagtgag cgagcgagcg cgcagagagg gagtggccaa ctccatcact

DNA

Adeno-associated viurs

13

aggggttcct

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

<400>

aggaacccct agtgatggag ttggccactc cctctctgeg cgectcgectcg ctcactgagg

ccgggegacc aaaggtcgec cgacgecccgg getttgeccg ggecggectca gtgagegagc

14
130
DNA

Adeno-associated virus

14

gagcgegeag

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

<400>

15
410
PRT
Homo sapiens

15

Met Val Cys Phe Arg Leu Phe

1

5

Val Cys Leu Val Leu Gly Ala

20

Leu Thr Asp Ser Glu Asn Ala

35

Asn Phe Thr Val Arg Tyr Glu

50

55

Thr Ile Ser Asp His Gly Thr

65

70

Pro Val Pro
10

Val Arg Ser
25

Thr Cys Leu
40

Thr Thr Asn

Val Thr Tyr

Gly Ser

Tyr Ala

Tyr Ala

Lys Thr

60

Asn Gly
75

Gly

Leu

Lys

45

Tyr

Ser

Leu Val
15

Glu Leu

30

Trp Gln

Lys Thr

Ile Cys

Leu

Asn

Met

Val

Gly
80

60

120

130

60

120

130



Asp

Ser

Ser

Ala

Ile

145

Lys

Val

Lys

Thr

Val

225

Leu

Asn

Arg

Asp

Trp

Val

Glu

130

Pro

Asn

Gln

Thr

Thr

210

Asn

Asn

Thr

Leu

Gln

Ile

Ser

115

Asp

Leu

Asp

Asn

Ser

195

Thr

Asn

Ile

Thr

Asn

Asn

Ala

100

Phe

Lys

Asn

Val

Gly

180

Thr

Pro

Gly

Thr

His

260

Ser

Gly

85

Asn

Ser

Gly

Asp

Val

165

Thr

Val

Thr

Asn

Gln

245

Ser

Ser

Pro

Phe

Tyr

Ile

Leu

150

Gln

Val

Ala

Pro

Asp

230

Asp

Thr

Thr

Lys

Thr

Asn

Leu

135

Phe

His

Ser

Pro

Lys

215

Thr

Lys

Gly

Ile

Ile

Lys

Thr

120

Thr

Arg

Tyr

Thr

Thr

200

Glu

Cys

Val

Ser

Lys

Ala

Ala

105

Gly

Val

Cys

Trp

Asn

185

Ile

Lys

Leu

Ala

Cys

265

Tyr

Val

90

Ala

Asp

Asp

Asn

Asp

170

Glu

His

Pro

Leu

Ser

250

Arg

Leu

Gln

Ser

Asn

Glu

Ser

155

Val

Phe

Thr

Glu

Ala

235

Val

Ser

Asp

Phe

Thr

Thr

Leu

140

Leu

Leu

Leu

Thr

Ala

220

Thr

Ile

His

Phe

Gly

Tyr

Thr

125

Leu

Ser

Val

Cys

Val

205

Gly

Met

Asn

Thr

Val

Pro

Ser

110

Phe

Ala

Thr

Gln

Asp

190

Pro

Thr

Gly

Ile

Ala

270

Phe

Gly

95

Ile

Pro

Ile

Leu

Ala

175

Lys

Ser

Tyr

Leu

Asn

255

Leu

Ala

Phe

Asp

Asp

Arg

Glu

160

Phe

Asp

Pro

Ser

Gln

240

Pro

Leu

Val



Lys

Leu

305

Trp

Val

Gln

Ser

Leu

385

Lys

Asn

290

Val

Asp

Ser

Pro

Ala

370

Ala

His

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

<400>

275

Glu

Asn

Ala

Val

Phe
355

Asp

Gly

His

16
410
PRT
Homo

16

Met Val Cys

1

Val Cys Leu

Asn

Gly

Pro

Ser

340

Asn

Asp

Val

His

Arg

Ser

Leu

325

Gly

Val

Asp

Leu

Ala
405

sapiens

Phe

Val

310

Gly

Ala

Thr

Asn

Ile

390

Gly

Tyr

295

Phe

Ser

Phe

Gln

Phe

375

Leu

Tyr

280

Leu

Ser

Ser

Gln

Gly

360

Leu

Val

Glu

Lys

Ile

Tyr

Ile

345

Lys

Val

Leu

Gln

Glu

Ala

Met

330

Asn

Tyr

Pro

Leu

Phe
410

Val

Asn

315

Cys

Thr

Ser

Ile

Ala
395

Asn

300

Asn

Asn

Phe

Thr

Ala

380

Tyr

285

Ile

Asn

Lys

Asp

Ala

365

Val

Phe

Ser

Leu

Glu

Leu

350

Gln

Gly

Ile

Met

Ser

Gln

335

Arg

Asp

Ala

Gly

Tyr

Tyr

320

Thr

Val

Cys

Ala

Leu
400

Phe Arg Leu Phe Pro Val Pro Gly Ser Gly Leu Val Leu

5

10

15

Val Leu Gly Ala Val Arg Ser Tyr Ala Leu Glu Leu Asn

20

25

30



Leu

Asn

Thr

65

Asp

Ser

Ser

Ala

Ile

145

Lys

Val

Lys

Thr

Val
225

Thr

Phe

50

Ile

Asp

Trp

Val

Glu

130

Pro

Asn

Gln

Thr

Thr

210

Asn

Asp

35

Thr

Ser

Gln

Ile

Ser

115

Asp

Leu

Asp

Asn

Ser

195

Thr

Asn

Ser

Val

Asp

Asn

Ala

100

Phe

Lys

Asn

Val

Gly

180

Thr

Pro

Gly

Glu

Arg

His

Gly

85

Asn

Ser

Gly

Asp

Val

165

Thr

Val

Thr

Asn

Asn

Tyr

Gly

70

Pro

Phe

Tyr

Ile

Leu

150

Gln

Val

Ala

Pro

Asp
230

Ala

Glu

55

Thr

Lys

Thr

Asn

Leu

135

Phe

His

Ser

Pro

Lys

215

Thr

Thr

40

Thr

Val

Ile

Lys

Thr

120

Thr

Arg

Tyr

Thr

Thr

200

Glu

Cys

Thr

Thr

Ala

Ala

105

Gly

Val

Cys

Trp

Asn

185

Ile

Lys

Leu

Leu

Asn

Tyr

Val

90

Ala

Asp

Asp

Asn

Asp

170

Glu

His

Pro

Leu

Tyr

Lys

Asn

75

Gln

Ser

Asn

Glu

Ser

155

Val

Phe

Thr

Glu

Ala
235

Ala

Thr

60

Gly

Phe

Thr

Thr

Leu

140

Leu

Leu

Leu

Thr

Ala

220

Thr

Lys

45

Tyr

Ser

Gly

Tyr

Thr

125

Leu

Ser

Val

Cys

Val

205

Gly

Met

Trp

Lys

Ile

Pro

Ser

110

Phe

Ala

Thr

Gln

Asp

190

Pro

Thr

Gly

Gln

Thr

Cys

Gly

95

Ile

Pro

Ile

Leu

Ala

175

Ser

Tyr

Leu

Met

Val

Gly

80

Phe

Asp

Asp

Arg

Glu

160

Phe

Asp

Pro

Ser

Gln
240



Leu

Asn

Arg

Lys

Leu

305

Trp

Val

Gln

Ser

Leu

385

Arg

Asn

Thr

Leu

Asn

290

Val

Asp

Ser

Pro

Leu

370

Ser

Lys

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

Ile

Thr

Asn

275

Glu

Asn

Ala

Val

Phe

355

Asp

Gly

Ser

17
411
PRT
Homo

Thr

His

260

Ser

Asn

Gly

Pro

Ser

340

Asn

Asp

Leu

Tyr

Gln

245

Ser

Ser

Arg

Ser

Leu

325

Gly

Val

Asp

Ile

Ala
405

sapiens

Asp

Thr

Thr

Phe

Val

310

Gly

Ala

Thr

Thr

Ile

390

Gly

Lys

Gly

Ile

Tyr

295

Phe

Ser

Phe

Gln

Ile

375

Val

Tyr

Val

Ser

Lys

280

Leu

Ser

Ser

Gln

Gly

360

Leu

Ile

Gln

Ala

Cys

265

Tyr

Lys

Ile

Tyr

Ile

345

Ile

Val

Thr

Ser

250

Arg

Leu

Glu

Ala

Met

330

Asn

Tyr

Pro

Ile

Leu
410

Val

Ser

Asp

Val

Asn

315

Cys

Thr

Ser

Ile

Ala
395

Ile

His

Phe

Asn

300

Asn

Asn

Phe

Thr

Ile

380

Tyr

Asn

Thr

Val

285

Ile

Asn

Lys

Asp

Ala

365

Val

Val

Ile

Ala

270

Phe

Ser

Leu

Glu

Leu

350

Gln

Gly

Ile

Asn

255

Leu

Ala

Met

Ser

Gln

335

Arg

Glu

Ala

Gly

Pro

Leu

Val

Tyr

Tyr

320

Thr

Val

Cys

Gly

Arg
400



<400>

17

Met Val Cys

1

Val

Leu

Asn

Thr

65

Asp

Ser

Ser

Ala

Ile

145

Lys

Val

Cys

Thr

Phe

50

Ile

Asp

Trp

Val

Glu

130

Pro

Asn

Gln

Leu

Asp

35

Thr

Ser

Gln

Ile

Ser

115

Asp

Leu

Asp

Asn

Phe

Val

20

Ser

Val

Asp

Asn

Ala

100

Phe

Lys

Asn

Val

Gly
180

Arg

Leu

Glu

Arg

His

Gly

85

Asn

Ser

Gly

Asp

Val

165

Thr

Leu

Gly

Asn

Tyr

Gly

70

Pro

Phe

Tyr

Ile

Leu

150

Gln

Val

Phe

Ala

Ala

Glu

55

Thr

Lys

Thr

Asn

Leu

135

Phe

His

Ser

Pro

Val

Thr

40

Thr

Val

Ile

Lys

Thr

120

Thr

Arg

Tyr

Thr

Val

Arg

25

Cys

Thr

Thr

Ala

Ala

105

Val

Cys

Trp

Asn
185

Pro

10

Ser

Leu

Asn

Tyr

Val

90

Ala

Asp

Asp

Asn

Asp

170

Glu

Gly

Tyr

Tyr

Lys

Asn

75

Gln

Ser

Asn

Glu

Ser

155

Val

Phe

Ser

Ala

Ala

Thr

60

Phe

Thr

Thr

Leu

140

Leu

Leu

Leu

Gly

Leu

Lys

45

Tyr

Ser

Gly

Tyr

Thr

125

Leu

Ser

Val

Cys

Leu

Glu

30

Trp

Lys

Ile

Pro

Ser

110

Phe

Ala

Thr

Gln

Asp
190

Val

15

Leu

Gln

Thr

Cys

Gly

95

Ile

Pro

Ile

Leu

Ala
175

Lys

Leu

Asn

Met

Val

Gly

80

Phe

Asp

Asp

Arg

Glu

160

Phe

Asp



Lys

Thr

Val

225

Leu

Asn

Arg

Lys

Leu

305

Trp

Val

Gln

Ser

Ala

Thr

Thr

210

Asn

Asn

Thr

Leu

Asn

290

Val

Asp

Ser

Pro

Ala

370

Leu

Ser

195

Thr

Asn

Ile

Thr

Asn

275

Glu

Asn

Ala

Val

Phe

355

Asp

Gly

Thr

Pro

Gly

Thr

His

260

Ser

Asn

Gly

Pro

Ser

340

Asn

Ser

Phe

Val

Thr

Asn

Gln

245

Ser

Ser

Arg

Ser

Leu

325

Gly

Val

Asp

Leu

Ala

Pro

Asp

230

Asp

Thr

Thr

Phe

Val

310

Gly

Ala

Thr

Leu

Ile

Pro

Lys

215

Thr

Lys

Gly

Ile

Tyr

295

Phe

Ser

Phe

Gln

Asn

375

Ile

Thr

200

Glu

Cys

Val

Ser

Lys

280

Leu

Ser

Ser

Gln

Gly

360

Phe

Val

Ile

Lys

Leu

Ala

Cys

265

Tyr

Lys

Ile

Tyr

Ile

345

Lys

Leu

Val

His

Pro

Leu

Ser

250

Arg

Leu

Glu

Ala

Met

330

Asn

Tyr

Ile

Phe

Thr

Glu

Ala

235

Val

Ser

Asp

Val

Asn

315

Cys

Thr

Ser

Pro

Ile

Thr

Ala

220

Thr

Ile

His

Phe

Asn

300

Asn

Asn

Phe

Thr

Val

380

Ser

Val

205

Gly

Met

Asn

Thr

Val

285

Ile

Asn

Lys

Asp

Ala

365

Ala

Tyr

Pro

Thr

Gly

Ile

Ala

270

Phe

Ser

Leu

Glu

Leu

350

Glu

Val

Met

Ser

Tyr

Leu

Asn

255

Leu

Ala

Met

Ser

Gln

335

Arg

Glu

Gly

Ile

Pro

Ser

Gln

240

Pro

Leu

Val

Tyr

Tyr

320

Thr

Val

Cys

Val

Gly



385

390

395

Arg Arg Lys Ser Arg Thr Gly Tyr Gln Ser Val

<210> 18
<211>
<212>
<213>

<220>
<223>

<400> 18
ctagtcgaca

atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgcctggcea
acgtattagt
ccatctcccc
cagcgatggg
ggcgeesces
agtttccttt
gggcgggagt
gccecgeececg
ctcctccggg
gtgaaagcct
cgtgegtgtg

agcgetgegg

1730
DNA
Artificial Sequence

405

ttgattattg
tatggagttc
cccccgecca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt

cccctcccca

g8Cc8LL8LLs
ggcgagsgces
tatggcgagg
cgctgegegc
gctctgactg

ctgtaattag

tgaggggctc
tgtgtgegtg

gcgegeescsg

actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
accatggtcg

cccccaattt

£88888888¢
agaggtgcegg
cggegeeesc
tgccttcgcec
accgcgttac
cgcttggttt
cgggaggecc
gggagegeceg

gggctttgtg

410

Made in Lab - promoter sequence

aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt
aggtgagccc
tgtatttatt
gegegeeagsg
cggcagccaa
ggcggcccta
ccgtgeccccg
tcccacaggt
aatgacggct
ctttgtgcgg
cgtgecggctc

cgctccgcag

aattacgggg
aaatggcccg
tgttcccata
gtaaactgcc
cgtcaatgac
tcctacttgg
cacgttctgc
tattttttaa
cgggeceess
tcagagcggc
taaaaagcga
ctccgecgcec
gagegesces
tgtttctttt
ggggageesc
cgecgcectgecc

tgtgegegag

400

tcattagttc
cctggetgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
ttcactctcc
ttattttgtg
cggggcgagsg
gcgctccgaa
agcgegeggc
gcctcgegcec
gacggccctt
ctgtggctgc
tcgggggsts
ggcggctgtg

g88g8agcgcgs

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ccggeeeces
gtgtgtgegt
tgcacccccc
ggcgtggegce
gggcgesecc
ccggeggcetg
gggcgeages
gcaccccctc
gggagggcct
gtccgegggsg
gtgtgaccgg
agctcctggg
<210> 19

<211> 596
<212>

<213>

<400> 19
attcgagcat

acatttaaat
aattactagt
acgctctgtt
tcttaactat
tgctattgct
tctttatgag
tgacgcaacc

cgctttcccc

gacaggggct

DNA
Woodchuck hepatitis virus

tgccccgegg
ggggegetga

tccccgagtt

ggggctcegec
gcctegggcec
tcgaggegeg
acttcctttg
tagcgggegc
tcgtgcgtcg
ggacggctgc
cggctctaga

caacgtgctg

cttaccgcca
gttaataaaa
tcaggtgtat
cctgttaatc
gttgctcctt
tcccgtacgg
gagttgtggc
cccactggct

ctcccgatcg

aggttgctgg

tgcgggesses
gcaggggstsg
gctgagcacg
gtgcegggeg
ggggagggct
gcgagcecgca
tcccaaatct
ggggcgaage
ccgegecegcec
cttcgggsss
gcctctgcta

gttattgtgc

tttattccca
caaaatggtg
tgccacaaga
aacctctgga
ttacgctgtg
ctttcgtttt
ccgttgtccg
ggggcattgc
ccacggcaga

gcactgataa

gctgegaggg
tgggegegtc
gcccggcettc
ggggetggcg
cgggeeagss
gccattgcect
gtgcggagcc
ggtgeggcegc
gtccccttct
gacgggsgcag
accatgttca

tgtctcatca

tatttgttct
gggcaatcat
caaacatgtt
ttacaaaatt
tggatatgct
ctcctccttg
tcaacgtggc
caccacctgt
actcatcgcc

ttccgtggtg

gaacaaaggc

ggtcgggctg
ggetgcgges
gcaggtgges
gegegeegsc
tttatggtaa
gaaatctggg
cggcaggaag
ccctctccag
ggcggggttc
tgccttcttc

ttttggcaaa

gtttttcttg
ttacattttt
aagaaacttt
tgtgaaagat
gctttaatgc
tataaatcct
gtggtgtgct
caactccttt

gcctgecttg

ttgtcgggga

tgcgtgeggg
caaccccccc
ctccgtacgg
gtgccgggcg
ccccggagceg
tcgtgcgaga
aggcgecegcec
gaaatgggcg
cctcggggcet
ggcttctggc

tttttcctac

atttgggtat
agggatatgt
cccgttattt
tgactgatat
ctctgtatca
ggttgctgtc
ctgtgtttgc
ctgggacttt
cccgctgetg

agggcc

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1730

60

120

180

240

300

360

420

480

540

596



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

<220>
<223>

<400>

20

13

DNA

Artificial Sequence

Kozak consensus sequence

20

gccgccacca tgg

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

<220>
<223>

<400>

21

13

RNA

Artificial Sequence

Kozak consensus sequence

21

gccgecrcca ugg

<210> 22

<211> 8

<212> RNA

<213> Artificial Sequence
<220>

<223> Kozak consensus sequence
<220>

<221> misc_feature

<222> (3)..(4)

<223> nis a, ¢, g, or u
<220>

<221> misc_feature

<222> (8)..(8)

<223> nis a, c, g, or u
<400> 22

agnnaugn

<210> 23

13

13



<211> 7
<212> RNA
<213> Artificial Sequence

<220>
<223> Kozak consensus sequence

<220>

<221> misc_feature

222> (2)..(3)

<223> nis a, c, g, or u

<400> 23
annaugg
210> 24
<211> 7
<212> RNA

<213> Artificial Sequence

<220>
<223> Kozak consensus sequence

<400> 24
accaugg
<210> 25
<211> 10
<212> RNA

<213> Artificial Sequence

<220>
<223> Kozak consensus sequence

<400> 25
gacaccaugg
<210> 26
<211> 387
<212> DNA

<213> Mus musculus

<400> 26
tggctaataa aggaaattta ttttcattgc aatagtgtgt tggaattttt tgtgtctctc

actcggaagg acatatggga gggcaaatca tttaaaacat cagaatgagt atttggttta

10

60

120



gagtttggca
tcatcagtat
ttgaggttag
attttcctta
agctgtccct
<210> 27

<211> 235
<212> DNA

<213> Bos

<400> 27
tcgactgtgc

accctggaag
tgtctgagta

gattgggagg

<210> 28

<211> 222
<212> DNA
<213>

<400> 28

acatatgccc
atgaaacagc
atttttttta
catgttttac

cttctcttat

taurus

cttctagttg
gtgccactcc
ggtgtcattc

acaatagcag

Simian viurs 40

atatgctggc
cccctgetgt
tattttgttt

tagccagatt

ggagatc

ccagccatct
cactgtcctt

tattctgggg

gcatgctggg

cagacatgat aagatacatt gatgagtttg

aatgctttat ttgtgaaatt tgtgatgcta

ataaacaagt taacaacaac aattgcattc

gggaggtttt ttaaagcaag taaaacctct

<210> 29

<211> 202
<212> DNA
<213>

<400> 29

Homo sapiens

tgccatgaac
ccattcctta
tgtgttattt

tttcctcctc

gttgtttgcc
tcctaataaa
ggtggeetes

gatgcggtgg

gacaaaccac
ttgctttatt
attttatgtt

acaaatgtgg

aaaggttggc
ttccatagaa
ttttctttaa

tcctgactac

cctcccccgt
atgaggaaat

ggCaggacag

gctctatggc

aactagaatg
tgtaaccatt
tcaggttcag

ta

tataaagagg
aagccttgac
catccctaaa

tcccagtcat

gccttccttg
tgcatcgcat

caagggegsgasg

ttctg

cagtgaaaaa

ataagctgca

ggggagatgt

ctgcccgggt ggcatccctg tgacccctcc ccagtgectce tcctggecct ggaagttgec

180

240

300

360

387

60

120

180

235

60

120

180

222

60



actccagtgc ccaccagcct tgtcctaata aaattaagtt gcatcatttt gtctgactag 120

gtgtccttct ataatattat ggggtggagg ggggtggtat ggagcaaggg gcccaagttg 180
ggaagaaacc tgtagggcct gc 202
<210> 30

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 30
atcatgctat tgcttcccgt a 21

<210> 31

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 31
gggccacaac tcctcataaa 20

<210> 32

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 32
cctccttgta taaatcctgg ttgctgtct 29

<210> 33

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer



<400>

33

atcatgctat tgcttcccgt a

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

<220>
<223>

<400>

34

20

DNA

Artificial Sequence

Primer

34

gggccacaac tcctcataaa

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

<220>
<223>

<400>

35

29

DNA

Artificial Sequence

Primer

35

cctccttgta taaatcctgg ttgctgtct

21

20

29



