<110>

<120>

<130>

<150> US 62/697,302

<151> 2018-07-12

<160> 38

<170>

210> 1

<211> 409

<212> PRT

<213> Homo sapiens

<400> 1

Met Val Cys Phe Arg

1 5

Val Cys Leu Val Leu

20

Leu Thr Asp Ser Glu
35

Asn Phe Thr Val Arg

50

Thr Ile Ser Asp His

65

Asp Asp Gln Asn Gly

85
Ser Trp Ile Ala Asn
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100

Leu

Gly

Asn

Tyr

Gly

70

Pro

Phe

Phe

Ala

Ala

Glu

55

Thr

Lys

Thr

Pro

Val

Thr

40

Thr

Val

Ile

Lys

Val

Arg

25

Thr

Thr

Ala

Ala
105

Pro

10

Ser

Leu

Asn

Tyr

Val

90

Ala

Gly

Tyr

Tyr

Lys

Asn

75

Gln

Ser

Ser

Ala

Ala

Thr

60

Gly

Phe

Thr

Gly

Leu

Lys

45

Tyr

Ser

Gly

Tyr

Leu

Glu

30

Trp

Lys

Ile

Pro

Ser
110

Val
15

Leu

Gln

Thr

Cys

Gly

95

Ile

Leu

Asn

Met

Val

Gly

80

Phe

Asp



Ser

Ala

Ile

145

Lys

Val

Lys

Thr

Val

225

Leu

Asn

Arg

Lys

Leu
305

Val

Glu

130

Pro

Asn

Gln

Thr

Thr

210

Asn

Asn

Thr

Leu

Asn

290

Val

Ser

115

Asp

Leu

Asp

Asn

Ser

195

Thr

Asn

Ile

Thr

Asn

275

Glu

Asn

Phe

Lys

Asn

Val

Gly

180

Thr

Pro

Gly

Thr

His

260

Ser

Asn

Gly

Ser

Gly

Asp

Val

165

Thr

Val

Thr

Asn

Gln

245

Ser

Ser

Arg

Ser

Tyr

Ile

Leu

150

Gln

Val

Ala

Pro

Asp

230

Asp

Thr

Thr

Phe

Val
310

Asn

Leu

135

Phe

His

Ser

Pro

Lys

215

Thr

Lys

Gly

Ile

Tyr

295

Phe

Thr

120

Thr

Arg

Tyr

Thr

Thr

200

Glu

Cys

Val

Ser

Lys

280

Leu

Ser

Gly

Val

Cys

Trp

Asn

185

Ile

Lys

Leu

Ala

Cys

265

Tyr

Lys

Ile

Asp

Asp

Asn

Asp

170

Glu

His

Pro

Leu

Ser

250

Arg

Leu

Glu

Ala

Asn

Glu

Ser

155

Val

Phe

Thr

Glu

Ala

235

Val

Ser

Asp

Val

Asn
315

Thr

Leu

140

Leu

Leu

Leu

Thr

Ala

220

Thr

Ile

His

Phe

Asn

300

Asn

Thr

125

Leu

Ser

Val

Cys

Val

205

Gly

Met

Asn

Thr

Val

285

Ile

Asn

Phe

Ala

Thr

Gln

Asp

190

Pro

Thr

Gly

Ile

Ala

270

Phe

Ser

Leu

Pro

Ile

Leu

Ala

175

Lys

Ser

Tyr

Leu

Asn

255

Leu

Ala

Met

Ser

Asp

Arg

Glu

160

Phe

Asp

Pro

Ser

Gln

240

Pro

Leu

Val

Tyr

Tyr
320



Trp Asp Ala

Val Ser Val

Gln Phe

355

Pro

Leu
370

Ser Asp

Leu Ser

385

Gly

Arg Lys Ser

<210> 2

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

<400> 2
atggtgtgct

ctgggagctg
tgcctttatg
tataaaactg
gatgatcaga
aattttacca
ggtgataaca
ttggccatca

aagaatgatg

Leu
325

Pro

Ser
340

Gly
Asn Val
Asp

Asp

Leu Ile

Gly

Ala

Thr

Thr

Ile

Ser Ser

Phe Gln

Gln Gly

360

Ile
375

Leu

Val Ile

390

Ala
405

Tyr

sapiens

tccgectcett
tgcggtctta
caaaatggca
taaccatttc
atggtcccaa
aggcagcatc
caacatttcc
gaattccatt

ttgtccaaca

Gly

Tyr Gln

cccggttccg
tgcattggaa
gatgaatttc
agaccatggc
aatagcagtg
tacttattca
tgatgctgaa
gaatgacctt

ctactgggat

Met
330

Tyr Cys

Ile
345

Asn Thr

Lys Tyr Ser

Ile Pro Ile

Val Ile Ala

395

Thr

ggctcagggc

cttaatttga
acagttcgct
actgtgacat
cagttcggac
attgacagcg
gataaaggaa
tttagatgca

gttcttgtac

Asn Lys Glu

Phe Leu

350

Asp

Thr Ala

365

Gln

Ile
380

Val Gly

Val Ile

tcgttctggt
cagattcaga
atgaaactac
ataatggaag
ctggcttttc
tctcattttc
ttcttactgt
atagtttatc

aagcttttgt

Gln
335

Thr

Val

Glu Cys

Ala Gly

Gly Arg

400

ctgcctagtc
aaatgccact
aaataaaact
catttgtggg
ctggattgcg
ctacaacact
tgatgaactt
aactttggaa

ccaaaatggc

60

120

180

240

300

360

420

480

540



acagtgagca
atacacacca
ggaacctatt
ctgaacatca
tccacaggca
tatctagact
atcagcatgt
tgggatgccc
ggagcatttc
aagtattcta
gttggtgctg
agaaaaagtt
<210> 3

<211>

<212>
<213>

DNA
<220>
<223>

<400> 3
atggtctgct

ctgggtgctg
tgcctgtatg
tacaagactg
gatgatcaga
aacttcacca
ggggataaca

ctggcaatca

1233

caaatgagtt
ctgtgccatc
cagttaataa
ctcaggataa
gctgecgttc
ttgtctttgce
atttggttaa
ccctgggaag
agataaatac
cagcccaaga
gtctttcagg

atgctggata

tcagactgtt
tgagatccta
ccaagtggca
tgaccatctc
atggcccaaa
aggcagcctc
ccaccttccc

gaatccccct

cctgtgtgat
tcctactaca
tggcaatgat
ggttgcttca
tcacactgct
tgtgaaaaat
tggctccgtt
ttcttatatg
ctttgatcta
gtgttcgctg
cttgattatc

tcagactctg

Artificial Sequence

variant of LAMP-2

ccctgtccct
tgcccttgag
gatgaacttc
agaccatggc
gatagcagtg
cacctacagc
tgacgcagag

taacgacctg

aaagacaaaa
acacctactc
acttgtctgc
gttattaaca
ctacttagac
gaaaaccgat
ttcagcattg
tgcaacaaag
agggttcagc
gatgatgaca
gttatagtga

taa

ggatctggtc
ctgaacctga
actgtgagat
actgtcacct
cagtttgggc
attgactcag

gacaagggaa

ttcagatgca

cttcaacagt
caaaggaaaa
tggctaccat
tcaaccccaa
tcaatagcag
tttatctgaa
caaataacaa
agcagactgt
ctttcaatgt
ccattctaat

ttgcttacgt

tggtgcttgt
ctgactcaga
atgagactac
acaatggatc
ccggtttttc
tcagcttcag
tccttactgt

actccctttc

ggcacccacc
accagaagct
ggggctgceag
tacaactcac
caccattaag
ggaagtgaac
tctcagctac
ttcagtgtct
gacacaagga
cccaattata

aattggcaga

gtgcttggtg
aaatgccact
caacaagacc
aatctgtggt
ctggattgct
ctacaacact
ggacgaactc

aacccttgaa

600

660

720

780

840

900

960

1020

1080

1140

1200

1233

60

120

180

240

300

360

420

480



aagaatgatg
acagtgagta
atccacacca
ggaacctact
ctgaacatca
agcactggga
tacctggact
atttccatgt
tgggatgcac
ggtgcttttc
aagtactcca
gtgggagctg
agaaagagct
<210> 4

<211>
<212>

<213>

<220>
<223>

<400> 4
atggtgtgct

ctgggggctg
tgtctgtatg
tacaaaacag
gacgaccaga
aatttcacta

ggggacaaca

1233
DNA
Artificial Sequence

tggtgcaaca
ccaacgagtt
ctgtgcccag
cagtcaacaa
ctcaggacaa
gctgcagatc
ttgtgtttgc
acctggtcaa
ccctgggatc
agatcaacac
ctgcacaaga
gactgtcagg

atgctggcta

ttagactgtt
tcagaagcta
ctaagtggca
tgaccatctc
acggaccaaa
aagctgcctc

ctactttccc

ctattgggac
cctctgtgac
ccctaccact
tggaaatgac
ggtggcctca
acatacagct
tgtgaagaat
tggttcagtg
ctcctacatg
ttttgacctg
gtgttccttg
attgattata

ccagaccctg

variant of LAMP-2

tcctgtgect
tgccttggag
gatgaacttc
agatcatgga
aatcgctgtc
cacatattca

tgatgctgaa

gtcctggtgc
aaggacaaga
acccccaccc
acatgcctcc
gtgattaaca
ctgctgaggc
gagaacaggt
ttctctattg
tgcaacaagg
agggtgcagc
gatgatgaca
gtgattgtga

taa

ggttcagggc

ctgaacctca
actgtgagat
actgtgacct
caatttgggc
attgactcag

gataagggaa

aagcctttgt
ccagcactgt
ctaaagagaa
ttgccaccat
tcaaccctaa
tcaactcctc
tctacctcaa
ccaacaacaa
agcagactgt
ccttcaatgt
ctatcctcat

ttgcttatgt

tggtcctggt
ctgatagtga
atgaaaccac
acaacggcag
ctggattctc
tgtccttctc

tcttgacagt

gcagaatggg

ggcccccact
gccagaagct
gggactgcag
caccactcat
caccatcaag
ggaagtgaac
tctgagctac
gagtgtgtca
gactcaggga

ccccattatt

gattggaagg

ctgtctggtg
aaatgccact
caacaagact
catttgtgga
ctggattgcc

ctacaacact

ggatgagctg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1233

60

120

180

240

300

360

420



ctggctatca
aagaacgacg
actgtgtcca
attcacacta
ggaacctact
ctgaacatta
tccactggca
tatttggatt
atctcaatgt
tgggacgctc
ggagccttcc
aagtatagca
gtgggtgcag
aggaaatcct
<210> 5

<211>
<212>

<213>

<220>
<223>

<400> 5
atggtctgtt

cttggagctg
tgcctgtatg
tataagactg
gatgaccaga

aacttcacca

1233
DNA
Artificial Sequence

ggatcccttt
tggtgcagca
ccaacgaatt
ctgtgeccttc
ctgtgaacaa
ctcaggacaa
gctgtagatc
ttgtgtttgc
acctggtgaa
cactggggag
agattaacac
ctgcccagga
gactttctgg

atgcagggta

ttaggctgtt
tcagaagcta
ccaagtggca
tgaccatctc

atggccctaa

aggcagccag

gaatgacctg
ctactgggac
cctgtgtgat
acctaccacc
tggcaatgat
ggtggcctca
acacacagcc
agtgaagaat
cggctcagtg
cagctacatg
ctttgatctg
gtgctccctg
gcttattatt

ccaaactctg

variant of LAMP-2

ccctgtccct
tgccctggag
gatgaacttc
agaccatggc
gatagctgtc

cacctacagc

tttaggtgta
gtgctggtgc
aaggacaaaa
actccaactc
acctgtctgt
gtgattaaca
ttgctcagac
gaaaacaggt
ttcagcattg
tgtaacaagg
agggtccaac
gatgatgaca
gtgattgtga

taa

ggttcaggac
ctgaacctga
actgtcagat
actgtgactt
cagtttggtc

attgactctg

attcactgag
aggcctttgt
cttccactgt
caaaggaaaa
tggccaccat
ttaaccccaa
tgaatagcag
tctacctgaa
ccaacaacaa
aacagactgt
cctttaatgt
ccattctgat

ttgcctatgt

tggtcttagt
ctgactcaga
atgaaaccac
acaatgggtc
caggattcag

tgtccttctc

cactctggag
gcagaacggc
ggcacctaca
gcctgaagca
gggcctccaa
cactacccac
caccatcaag
ggaagtcaac
cctctcctat
gtcagtgtca
cactcaagga
tccaatcatt

gattggcaga

gtgtctggtg
aaatgccact
caacaagacc
aatttgtgga
ctggattgcc

ctacaacaca

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1233

60

120

180

240

300

360



ggagacaaca
ctggcaatca
aagaatgatg
actgtgtcaa
atccatacca
ggcacctact
ctgaacatca
agcactgggt
tacttggatt
atttcaatgt
tgggatgccc
ggggccttcc
aagtacagca

gtgggggcag

aggaagtctt

<210> 6
<211> 13
<212>
<213>

<220>
<223>

<400> 6
gccgecacca

<210> 7

<211> 387
<212>
<213>

<220>
<223>

DNA
Unknown

DNA
Unknown

ccactttccc
ggatcccact
tggtgcagca
ctaatgagtt
cagtacctag
cagtgaacaa
cccaggacaa
cctgcagaag
ttgtgtttgc
acctggtgaa
ctctgggctc
agatcaacac
ctgctcagga
gcctgtctgg

atgctggata

Kozak sequence

tgg

tgatgcagag
gaacgatctg
ctattgggat
cctgtgtgac
ccccaccact
tgggaatgac
agtggcctct
ccacactgcc
agtgaagaat
tgggagtgtg
ctcatacatg
ttttgacctg
gtgcagcctg
actcattatt

ccagaccctg

full-length polyA sequence

gacaaaggta
ttcaggtgca
gtgctagtcc
aaggacaaga
actccaaccc
acctgtttgc
gtgatcaata
ctcctgaggc
gagaacagat
ttctccattg
tgcaacaagg
agagtgcagc
gatgatgaca
gtgattgtga

taa

tcctgactgt
actcactgtc
aggcctttgt
caagcactgt
ccaaggagaa
tggccactat
tcaatcccaa
tcaactcatc
tctacctcaa
ctaacaacaa
aacagactgt
cctttaatgt
ctatcctgat

ttgcctatgt

ggatgagttg
cactctggaa
ccagaatggg
agcccccact
gcctgaggct
gggactccaa
caccacccac
aactatcaag
agaggtcaac
cctgagctac
gagtgtgtca
gacacaggga

ccctatcatt

gatagggaga

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1233

13



<400> 7
tggctaataa

actcggaagg
gagtttggca
tcatcagtat
ttgaggttag
attttcctta
agctgtccct
<210> 8

<211>
<212>

<213>

<220>
<223>

<400> 8
ctgcgegctc

ggtcgececgg
aggggttcct
atcctctaga
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gttctgcttc

tttttaatta

4549
DNA
Artificial Sequence

aggaaattta
acatatggga
acatatgccc
atgaaacagc
atttttttta
catgttttac

cttctcttat

gctcgctcac
cctcagtgag
tgtagttaat
actatagcta
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
actctcccca

ttttgtgcag

ttttcattgc
gggcaaatca
atatgctggc
cccctgetgt
tattttgttt

tagccagatt

ggagatc

expression cassette

tgaggccgcc
cgagcgagceg
gattaacccg
gtcgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat

tctccccccc

cgatggggsc

aatagtgtgt
tttaaaacat
tgccatgaac
ccattcctta
tgtgttattt

tttcctcctc

cgggcaaagc
cgcagagagg
ccatgctact
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc

ctccccaccc

8888888888

tggaattttt
cagaatgagt
aaaggttggc
ttccatagaa
ttttctttaa

tcctgactac

ccgggegtceg
gagtggccaa
tatctaccag
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtcgagg

ccaattttgt

888888c8CE

tgtgtctctc
atttggttta
tataaagagg
aagccttgac
catccctaaa

tcccagtcat

ggcgaccttt
ctccatcact
ggtaatgggsg
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
tgagccccac

atttatttat

cgCccaggegs

60

120

180

240

300

360

387

60

120

180

240

300

360

420

480

540

600

660

720



ggcgegesces
gagegeegesg
aaagcgaagc
cgeccgecegcec
cgggeggeac
ttcttttctg
gagcggctceg
gctgecccggc
gcgegagees
caaaggctgc

cgggctgcaa

tgcggggctc
ggtgggsgste
cggeggececc
atggtaatcg
atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttcttcttt
tggcaaagaa
ccctggatct
tgagctgaac
cttcactgtg

tggcactgtc

ggcgagegesc
ctccgaaagt
gegegeeees
tcgecgccgcec
ggcccttctc
tggctgegtg
ggggetgegt
ggctgtgagc
agcgeggecg
gtgcgggste
cccccecctge
cgtacggggc
ccggeegess
cggagcgecg
tgcgagaggsg
cgccgecegea
atgggcgess
cggggctgtc
ttctggecgtg
ttcctacagc
ttcgagcggc
ggtctggtgc
ctgactgact
agatatgaga

acctacaatg

g888ceLesc
ttccttttat
cgggagtcgc
cgccccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggcg
ggggcrggtgc
tgtgegtggg
acccccctcec
gtggcgeggg
cggggecegcec
gcggetgteg
cgcagggact
ccccctctag

agggccttcg

cgeggeeesa
tgaccggegg
tcctgggcaa
cgccagecgc
ttgtgtgctt
cagaaaatgc
ctaccaacaa

gatcaatctg

gaggcggaga
ggcgagsgces
tgcgcgetgce
ctgactgacc

taattagcgc

ggggctecgg
gtgcgtggese
cggegegess
cccgeggtgce
ggggtgagca
ccgagttgct
gctcgecegtg
tcgggeeggg
aggegegecsg
tcctttgtcc
cgggegeess
tgcgtcgecg
cggctgectt
ctctagagcc
cgtgctggtt
caccatggtc
ggtgctgggt
cacttgcctg
gacctacaag

tggtgatgat

ggtgeggegg
cggegseesc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgcegt
ctttgtgcegc
ggggeggsct
ggggetgteg
gagcacggcc
ccggeegess
gagggctcgg
agccgcagcc
caaatctgtg
gcgaagceggt
cgccgecgtc
cggggsgeac
tctgctaacc
attgtgctgt
tgcttcagac
gctgtgagat
tatgccaagt
actgtgacca

cagaatggcc

cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt
tgtgcggees
gcggctcecgc
tccgcagtgt
gcgaggggaa
gcgegtcggt
cggcttcggsg
ggtggeggcea
g88ageeecsy
attgcctttt
cggagccgaa
geggegecegs
cccttctecc
ggggcraggsc
atgttcatgc
ctcatcattt
tgttccctgt
cctatgccct
ggcagatgaa
tctcagacca

caaagatagc

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



agtgcagttt
cagcattgac
agaggacaag
cctgttcaga
ggacgtcctg
tgacaaggac
cactaccccc
tgacacatgc
ctcagtgatt
agctctgctg
gaatgagaac
agtgttctct
catgtgcaac
cctgagggtsg
cttggatgat
tatagtgatt
cctgtaaaag
ttactagtgg
ctgaatcaag
tgtttttctt
tttacatttt
taagaaactt
ttgtgaaaga
tgctttaatg

gtataaatcc

gggcccggtt

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

tggttgctgt

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

ctctttatga

tgctaacttc
cactggggat
actcctggca
tgaaaagaat
tgggacagtg
cactatccac
agctggaacc
gcagctgaac
tcatagcact
caagtacctg
gaacatttcc
ctactgggat
gtcaggtgct
gggaaagtac
tattgtggga
aaggagaaag
tcctaggagc
tgcaagcttc
tcttaccgcc
tgttaataaa
ttcaggtgta
tcctgttaat
tgttgctcct

ttcccgtacg

ggagttgtgg

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

ccecgttgtcc

cctccaccta
tccctgacgc
cccttaacga
aacactattg
agttcctctg
ccagccctac
acaatggaaa
acaaggtggc
gatcacatac
ttgctgtgaa
tcaatggttc
gatcctccta
acacttttga
aagagtgttc
caggattgat
gctaccagac
ctggeggeceg
tgaactacgc
atatttgttc
ggggcaatca
acaaacatgt
attacaaaat
gtggatatgc
tctcctectt

gtcaacgtgg

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



cgtggtgtgc
tcaactcctt
cgcctgectt
gttgtcgggg
tttcattgca
ggcaaatcat
tatgctggct
ccctgetgtc
attttgtttt
agccagattt
gagatcgaag
tggtagataa

tggccactcc

gacgcccggs

<210> 9
<211>
<212>
<213>

<220>
<223>

<400> 9
ctgcgegctc

ggtcgececgg
aggggttcct
atcctctaga
tacggggtca

tggcccgect

4549
DNA
Artificial Sequence

tctgtgtttg
tctgggactt
gcccgetget
aagggcctcg
atagtgtgtt
ttaaaacatc
gccatgaaca
cattccttat
gtgttatttt
ttcctectct
caattcgttg
gtagcatggc
ctctctgegc

ctttgcccgg

gctcgctcac
cctcagtgag
tgtagttaat
actatagcta
ttagttcata

ggctgaccgc

ctgacgcaac
tcgectttccc
ggacagggsc
ataccgtcga
ggaatttttt
agaatgagta
aaggttggct
tccatagaaa
tttctttaac
cctgactact
atctgaattt
gggttaatca
gctcgctcgc

gcggectcag

expression cassette

tgaggccgcc
cgagcgagcg
gattaacccg
gtcgacattg
gcccatatat

CcCaacgaccc

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

tcactgaggc

tgagcgagcg

cgggcaaagc
cgcagagagg
ccatgctact
attattgact
ggagttccgc

ccgcccattg

tggggcattg

gccacggceag

ggcactgata
ggctaataaa
ctcggaagga
agtttggcaa
catcagtata
tgaggttaga
ttttccttac
gctgtccctc
taatagatct

ggaaccccta

cgggcgacca

agcgcgeag

ccgggegtceg
gagtggccaa
tatctaccag
agttattaat
gttacataac

acgtcaataa

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

aaggtcgccc

ggcgaccttt
ctccatcact
ggtaatgggsg
agtaatcaat
ttacggtaaa

tgacgtatgt

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4549

60

120

180

240

300

360



tcccatagta
aactgcccac
caatgacggt
tacttggcag
gttctgcttc

tttttaatta

ggcgeesces
gageggegesg
aaagcgaagc
cgeccgecegcec
cgggeggeac
ttcttttctg
gagcggctceg
gctgcccggc
gcgegagees
caaaggctgc

cgggctgcaa

tgcggggctc
ggtgggsgsts
cggeggececc
atggtaatcg
atctgggagg
caggaaggaa

tctccagect

ggggttcggc

acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
actctcccca
ttttgtgcag
ggcgaggesc
ctccgaaagt
gegegeeees
tcgecgccgcec
ggcccttctc
tggctgegtg
ggggegtgegt
ggctgtgagc
agegeggeceg
gtgcgggste
cccccecctge
cgtacggggc
ccggeegess
cggagcgcecg
tgcgagaggsg
cgccgecgea
atgggcgess

cggggetgtc

ttctggecgtg

ggactttcca
atcaagtgta
cctggcatta
tattagtcat

tctccccccc

cgatggggsc
g888ceLesc
ttccttttat
cgggagtcgc
cgccccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggcg
ggggeggtgc
tgtgegtggg
acccccctcc
gtggcgeggsg
cggggecegcec
gcggetgteg
cgcagggact
ccccctctag

agggccttcg

cgcgeegeesa

tgaccggcgg

ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc

ctccccaccc

8888888888
gaggcggaga
ggcgagegces
tgcgcgetgce
ctgactgacc

taattagcgc

ggggctecgg
gtgcgtggese
cggegegess
cccgeggtgce
ggggtgagca
ccgagttgct
gctcgeccgtg
tcgggeeggg
aggegegecsg
tcctttgtcc
cgggegeess
tgcgtcgecg
cggctgectt

ctctagagcc

tgggtggagt
agtacgcccc
atgaccttat
atggtcgagg
ccaattttgt
g88888CLCy
ggtgeggegg
cggegsegsc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgegt
ctttgtgcgc
ggggeggsct
ggsggetgteg
gagcacggcc
ccggeegess
gagggctcgg
agccgcagcc
caaatctgtg
gcgaagceggt
cgccgecgtc
cggggsgeac

tctgctaacc

atttacggta
ctattgacgt
gggactttcc
tgagccccac
atttatttat
cgccaggegg
cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt
tgtgeggses
gcggctccgc
tccgcagtgt
gcgaggggaa
gcgegtceggt
cggctteggg
ggtggceggcea
g88ageLeecsy
attgcctttt
cggagccgaa
geggegeegs
cccttctecc

ggggcragegsc

atgttcatgc

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



cttcttcttt
tggcaaagaa
gcctggttca
ggagctgaac
cttcactgtg
tggaactgtg
tgtccaattt
ttcaattgac
tgaagataag
cctgtttagg
ggacgtgctg
tgataaggac
caccactcca
tgatacctgt
ctcagtgatt
agccttgctc
gaatgaaaac
agtgttcagc
catgtgtaac
tctgagggtc
cctggatgat
tattgtgatt
tctgtaaaag
ttactagtgg

ctgaatcaag

ttcctacagc
ttcgagcggc
gggctggtcc
ctcactgata
agatatgaaa
acctacaacg
gggcctggat
tcagtgtcct
ggaatcttga
tgtaattcac
gtgcaggcct
aaaacttcca
actccaaagg
ctgttggcca
aacattaacc
agactgaata
aggttctacc
attgccaaca
aaggaacaga
caacccttta
gacaccattc
gtgattgcct
ggcgaattcc
atccgcggta

cttatcgata

tcctgggcaa
cgccagecgce
tggtctgtct
gtgaaaatgc
ccaccaacaa
gcagcatttg
tctcctggat
tctcctacaa
cagtggatga
tgagcactct
ttgtgcagaa
ctgtggcacc
aaaagcctga
ccatgggcct
ccaacactac
gcagcaccat
tgaaggaagt
acaacctctc
ctgtgtcagt
atgtcactca
tgattccaat
atgtgattgg
agcacacgcg
caagtaagca

aattcgagca

cgtgctggtt
caccatggtg
ggtgctgggsg
cacttgtctg
gacttacaaa
tggagacgac
tgccaatttc
cactggggac
gctgetggcet
ggagaagaac
cggcactgtg
tacaattcac
agcaggaacc
ccaactgaac
ccactccact
caagtatttg
caacatctca
ctattgggac
gtcaggagcc
aggaaagtat
cattgtgggt
cagaaggaaa
tcctaggagc
tgcaagcttc

tcttaccgcc

attgtgctgt
tgctttagac
gctgtcagaa
tatgctaagt
acagtgacca
cagaacggac
actaaagctg
aacactactt
atcaggatcc
gacgtggtgc
tccaccaacg
actactgtgc
tactctgtga
attactcagg
ggcagctgta
gattttgtgt
atgtacctgg
gctccactgg
ttccagatta
agcactgccc
gcaggacttt
tcctatgcag
tcgagtacta

gaggacgegss

atttattccc

ctcatcattt
tgtttcctgt
gctatgcctt
ggcagatgaa
tctcagatca
caaaaatcgc
cctccacata
tccctgatgce
ctttgaatga
agcactactg
aattcctgtg
cttcacctac
acaatggcaa
acaaggtggc
gatcacacac
ttgcagtgaa
tgaacggctc
ggagcagcta
acacctttga
aggagtgctc
ctgggcttat
ggtaccaaac
ctggeggeceg
tgaactacgc

atatttgttc

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



tgtttttctt
tttacatttt
taagaaactt
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcaactcctt
cgecctgectt
gttgtcgges
tttcattgca
ggcaaatcat
tatgctggct
ccctgetgtc
attttgtttt
agccagattt
gagatcgaag
tggtagataa

tggccactcc

gacgcccggs

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

10

<220>
<223>

<400> 10

4549
DNA
Artificial Sequence

gatttgggta
tagggatatg
tcccgttatt
ttgactgata
cctctgtatc
tggttgctgt
tctgtgtttg
tctgggactt
gcccgetget
aagggcctcg
atagtgtgtt
ttaaaacatc
gccatgaaca
cattccttat
gtgttatttt
ttcctectct
caattcgttg
gtagcatggc
ctctctgegc

ctttgcccgg

tacatttaaa
taattactag
tacgctctgt
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgectttccc
ggacagggsc
ataccgtcga
ggaatttttt
agaatgagta
aaggttggct
tccatagaaa
tttctttaac
cctgactact
atctgaattt
gggttaatca
gctcgctcgc

gcggectcag

expression cassette

tgttaataaa
ttcaggtgta
tcctgttaat
tgttgctcct
ttcccgtacg
ggagttgtgg
ccccactggc
cctcccgatc
taggttgctg
tatcgatcct
gtgtctctca
tttggtttag
ataaagaggt
agccttgact
atccctaaaa
cccagtcata
cgaccaccca
ttaactacaa

tcactgaggc

tgagcgagcg

acaaaatggt
ttgccacaag
caacctctgg
tttacgctgt
gctttcgttt

cccgttgtcc

tggggcattg

gccacggceag

ggcactgata
ggctaataaa
ctcggaagga
agtttggcaa
catcagtata
tgaggttaga
ttttccttac
gctgtccctc
taatagatct

ggaaccccta

cgggcgacca

agcgcgeag

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

aaggtcgccc

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4549



ctgcgegctc
ggtcgececgg
aggggttcct
atcctctaga
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gttctgcttc

tttttaatta

ggcgeesces
gageggegesg
aaagcgaagc
cgeccgecegcec
cgggeggeac
ttcttttctg
gagcggctceg
gctgcccggc
gcgegagees
caaaggctgc

cgggctgcaa

tgcggggctc

ggtgggsgste

gctcgctcac
cctcagtgag
tgtagttaat
actatagcta
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
actctcccca
ttttgtgcag
ggcgagegesc
ctccgaaagt
gegegeeees
tcgecgccgcec
ggcccttctc
tggctgegtg
ggggetgegt
ggctgtgagc
agegeggeceg
gtgcgggste
cccccecctge
cgtacggggc

ccggecegsss

tgaggccgcc
cgagcgagceg
gattaacccg
gtcgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat

tctccccccc

cgatggggsc
g888ceLesc
ttccttttat
cgggagtcgc
cgccccggcet
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgegggcg
ggggeggtgc
tgtgegtgge
acccccctcc
gtggcgeggg

cggggecgec

cgggcaaagc
cgcagagagg
ccatgctact
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc

ctccccaccc

8888888888
gaggcggaga
ggcgageces
tgcgcgetgce
ctgactgacc

taattagcgc

ggggctcecgg
gtgcgtggese
cggegegess
cccgeggtgce
ggggtgagca
ccgagttgct
gctcgecegtg

tcgggeeggg

ccgggegtceg
gagtggccaa
tatctaccag
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtcgagg
ccaattttgt
g88888ceCy
ggtgeggegg
cggegseesc
cttcgccccg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgegt
ctttgtgcgc
ggggeggsct
ggsggetgteg
gagcacggcc
ccggeegess

gagggctcgg

ggcgaccttt
ctccatcact
ggtaatgggg
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
tgagccccac
atttatttat
cgccaggegg
cagccaatca
ggccctataa
tgccccgctc
cacaggtgag
gacggcttgt
tgtgcggees
gcggctcecgc
tccgcagtgt
gcgaggggaa
gcgegteggt
cggctteggg
ggtggceggcea

888agLL8CE

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



cggeggececc
atggtaatcg
atctgggagg
caggaaggaa
tctccagect
ggggttcggc
cttcttcttt
tggcaaagaa
ccctggttca
ggagctgaac
cttcactgtc
tggcactgtg
tgtccagttt
cagcattgac
agaggacaaa
tctgttcagg
ggatgtgcta
tgacaaggac
cactactcca
tgacacctgt
ctctgtgatc
tgccctectg
gaatgagaac
tgtgttctcc

catgtgcaac

cggagcgecg
tgcgagaggg
cgccgecgea
atgggcgess
cggggctgtc
ttctggecgtg
ttcctacagc
ttcgagcggc
ggactggtct
ctgactgact
agatatgaaa
acttacaatg
ggtccaggat
tctgtgtcct
ggtatcctga
tgcaactcac
gtccaggcct
aagacaagca
acccccaagg
ttgctggcca
aatatcaatc
aggctcaact
agattctacc
attgctaaca

aaggaacaga

gcggctgtcg
cgcagggact
ccccctctag

agggccttcg

cgeggeeesa
tgaccggegg
tcctgggcaa
cgccagecgce
tagtgtgtct
cagaaaatgc
ccaccaacaa
ggtcaatttg
tcagctggat
tctcctacaa
ctgtggatga
tgtccactct
ttgtccagaa
ctgtagcccc
agaagcctga
ctatgggact
ccaacaccac
catcaactat
tcaaagaggt
acaacctgag

ctgtgagtgt

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

ctactgggat

gtcaggggcc

agccgcagcc
caaatctgtg
gcgaagceggt
cgccgecgtc
cggggsgeac
tctgctaacc
attgtgctgt
tgttttaggc
gctgtcagaa
tatgccaagt
actgtgacca
cagaatggcc
accaaggcag
aacaccactt
atcaggatcc
gatgtggtgc
tcaactaatg
accacagtac
tactcagtga
atcacccagg
gggtcctgca
gattttgtgt
atgtacctgg
gcccctctgg

ttccagatca

attgcctttt
cggagccgaa
geggegecegs
cccttctcecc
ggggcragegsc
atgttcatgc
ctcatcattt
tgttccctgt
gctatgccct
ggcagatgaa
tctcagacca
ctaagatagc
ccagcaccta
tccctgatgce
cactgaacga
agcactattg
agttcctgtg
ctagccccac
acaatgggaa
acaaagtggc
gaagccacac
ttgcagtgaa
tgaatgggag
gctcctcata

acacttttga

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



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

tggccactcc

cagcccttta
gacactatcc
gtgattgcct
ggcgaattcc
atccgcggta
cttatcgata
gatttgggta
tagggatatg
tcccgttatt
ttgactgata
cctctgtatc
tggttgctgt
tctgtgtttg
tctgggactt
gcccgetget
aagggcctcg
atagtgtgtt
ttaaaacatc
gccatgaaca
cattccttat
gtgttatttt
ttcctectct
caattcgttg
gtagcatggc

ctctctgegc

atgtgacaca
tgatccctat
atgtgatagg
agcacacgcg
caagtaagca
aattcgagca
tacatttaaa
taattactag
tacgctctgt
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgectttccc
ggacagggsc
ataccgtcga
ggaatttttt
agaatgagta
aaggttggct
tccatagaaa
tttctttaac
cctgactact
atctgaattt
gggttaatca

gctcgctcgc

gggaaagtac

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

tcactgaggc

agcactgctc
gcaggcctgt
tcttatgctg
tcgagtacta
gaggacgegss
atttattccc
acaaaatggt
ttgccacaag
caacctctgg
tttacgctgt
gctttcgttt

ccecgttgtcc

tggggcattg

gccacggceag

ggcactgata
ggctaataaa
ctcggaagga
agtttggcaa
catcagtata
tgaggttaga
ttttccttac
gctgtccctc
taatagatct

ggaaccccta

cgggcgacca

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

aaggtcgccc

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500



gacgcccggg ctttgecccgg gecggecctcag tgagcgageg agcgecgceag

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

<220>
<223>

<400>

11

130
DNA
Unknown

inverted terminal repeat (ITR) sequence

11

ctgcgecgectc gctcgectcac tgaggccgecc cgggcaaage ccgggegtecg ggegaccttt

ggtcgcccgg cctcagtgag cgagcgagcg cgcagagagg gagtggccaa ctccatcact

aggggttcct

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

<220>
<223>

<400>

12

130

DNA
Unknown

inverted terminal repeat (ITR) sequence

12

aggaacccct agtgatggag ttggccactc cctctctgeg cgectcgetcg ctcactgagg

ccgggecgacc aaaggtcgecc cgacgecccgg getttgeccg ggeggectca gtgagegage

gagcgcgceag

<210>

<400>
000

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

<220>
<223>

<220>

13
13
14
13

RNA
Unknown

alternative Kozak sequence

4549

60

120

130

60

120

130



<221> misc_feature
<222> (1)..(3)
<223> May be absent

<220>

<221> misc_feature

<222> (1)..(1)

<223> g is the most common base,

<220>

<221> misc_feature

<222> (2)..(3)

<223> ¢ is the most common base,

<220>

<221> misc_feature

222> (4)..(4)

<223> g is the most common base,

<220>

<221> misc_feature

<222> (5)..(6)

<223> ¢ is the most common base,

<220>

<221> misc_feature

222> (8)..(9)

<223> ¢ is the most common base,

<400> 14
nnnnnnrnna ugg

<210> 15
<211> 8
<212> RNA

<213> Unknown

<220>
<223> alternative Kozak sequence

<220>

<221> misc_feature

222> (3)..(4)

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

<220>
<221> misc_feature
<222> (8)..(8)

but

but

but

but

but

may

may

may

may

may

vary

vary

vary

vary

vary

13



<223> nis a, ¢, g, or u

<400> 15

agnnaugn 8
<210> 16

<211> 7

<212> RNA

<213> Unknown

<220>
<223> alternative Kozak sequence

<220>

<221> misc_feature

<222> (2)..(3)

<223> nis a, ¢, g, or u

<400> 16

annaugg 7
<210> 17

<211> 7

<212> RNA

<213> Unknown

<220>
<223> alternative Kozak sequence

<400> 17

accaugg 7
<210> 18

<211> 10

<212> RNA

<213> Unknown

<220>
<223> alternative Kozak sequence

<400> 18
gacaccaugg 10
<210> 19

<211> 235



<212>
<213>

DNA
Bos

<400> 19
tcgactgtgc

accctggaag
tgtctgagta

gattgggagg

taurus

cttctagttg ccagccatct
gtgccactcc cactgtcctt
ggtgtcattc tattctgggg

acaatagcag gcatgctggg

gttgtttgcc
tcctaataaa
ggtggeetes

gatgcggtgg

210> 20

<211> 222

<212> DNA

<213> Simian virus 40

<400> 20
cagacatgat aagatacatt

aatgctttat ttgtgaaatt
ataaacaagt taacaacaac

gggaggtttt ttaaagcaag

<210> 21

<211> 202

<212> DNA

<213> Homo sapiens

<400> 21
ctgcccgggt ggcatccctg

actccagtgc ccaccagcct
gtgtccttct ataatattat

ggaagaaacc tgtagggcct

210> 22
<211> 1730
<212> DNA
<213> Unknown

<220>

<223> CAG promoter

gatgagtttg gacaaaccac
tgtgatgcta ttgctttatt
aattgcattc attttatgtt

taaaacctct acaaatgtgg

tgacccctcc ccagtgectc

tgtcctaata aaattaagtt

ggggtggage ggggtggtat

gcC

cctcccecegt gecttecttg
atgaggaaat tgcatcgcat

ggcaggacag caagggggag

gctctatgge ttctg

aactagaatg cagtgaaaaa
tgtaaccatt ataagctgca

tcaggttcag ggggagatgt

ta

tcctggeccct ggaagttgcec

gcatcatttt gtctgactag

ggagcaaggg gcccaagttg

60

120

180

235

60

120

180

222

60

120

180

202



<400> 22
ctagtcgaca

atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgcctggcea
acgtattagt
ccatctcccc
cagcgatggg
ggcgeesces
agtttccttt
gggcgggagt
gccegeececg
ctcctccggg
gtgaaagcct
cgtgecgtgtg
agcgctgcegg
ccggeseeces
gtgtgtgegt
tgcacccccc
ggcgtggegce
gggcgesecc
ccggeggcetg

gggcgcagss

ttgattattg
tatggagttc
cccccgecca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt

cccctcccca

g8Cc8LL8LLs
ggcgageces
tatggcgagg
cgctgegegc
gctctgactg

ctgtaattag

tgaggggctc
tgtgtgcgtg
gegegeegesg
tgccccgegg
ggggeegtga

tccccgagtt

ggggctcgcec
gcctegggcec
tcgaggcgceg

acttcctttg

actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
accatggtcg

cccccaattt

£88888888¢
agaggtgcegg
cggegseesc
tgccttcgcec
accgcgttac

cgcttggttt

cgggaggecc
gggagegeceg
gggctttgtg
tgcgggesses
gcaggggstse
gctgagcacg
gtgcegggcg
ggggagggct
gcgagcecgca

tcccaaatct

aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt
aggtgagccc
tgtatttatt
gegegeeagsg
cggcagccaa
ggcggcccta
ccgtgeccccg
tcccacaggt
aatgacggct
ctttgtgcgg
cgtgecggctc
cgctccgcag
gctgegaggg
tgggegegtc
gcccggcettc
ggsggetgsce
cgggeeagss

gccattgect

gtgcggagcc

aattacgggg
aaatggcccg
tgttcccata
gtaaactgcc
cgtcaatgac
tcctacttgg
cacgttctgc
tattttttaa
cgggeceess
tcagagcggc
taaaaagcga
ctccgecgcec
gagegesces
tgtttctttt
ggggagegec
cgcgctgecc
tgtgcgcgag
gaacaaaggc
ggtcgggctg
ggsetgcgges
gcaggtgggsg
gegegeegsc
tttatggtaa

gaaatctggg

tcattagttc
cctggetgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
ttcactctcc
ttattttgtg
cggggcgagsg
gcgctccgaa
agcgegeggc
gcctcgegcec
gacggccctt
ctgtggctgc
tcgggggsts
ggcggcrtgtg
gggagegcees
tgcgtgeggg
caaccccccc
ctccgtacgg
gtgccgggcg
ccccggagceg
tcgtgcgaga

aggcgcecegcec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gcaccccctc

gggagggcect
gtccgeggesg
gtgtgaccgg
agctcctggg
<210> 23

<211> 204
<212> DNA

<213>

<400> 23
gtgatgcggt

ccaagtctcc

tttccaaaat

tgggaggtct

<210> 24

<211> 317
<212> DNA
<213>

<400> 24
ggtgtggaaa

agtcagcaac
tgcatctcaa
ctccgcccag
aggccgagsc
gcctaggcett
<210> 25

<211> 500

<212> DNA
<213>

tagcgggcegc
tcgtgcgtcg
ggacggctgc
cggctctaga

caacgtgctg

tttggcagta
accccattga
gtcgtaacaa

atataagcag

Simian virus 40

gtccccaggc
caggtgtgga
ttagtcagca
ttccgcccat
cgccteggec

ttgcaaa

Unknown

ggggcgaage ggtgeggege cggcaggaag
ccgcgecgec gtccccttet ccctectecag
cttcgggggg gacggggcag ggeggggttc
gcctctgecta accatgttca tgccttcttce

gttattgtgc tgtctcatca ttttggcaaa

Human cytomegalovirus

catcaatggg cgtggatagc ggtttgactc
cgtcaatggg agtttgtttt ggcaccaaaa
ctccgecccca ttgacgcaaa tgggecggtag

agct

tccccagcag gcagaagtat gcaaagcatg
aagtccccag gctccccagec aggcagaagt
accatagtcc cgcccctaac tccgecccatc
tctccgecccc atggectgact aatttttttt

tctgagctat tccagaagta gtgaggaggc

gaaatgggcg

cctcggggcet
ggcttctggc

tttttcctac

acggggattt

tcaacgggac

gcgtgtacgg

catctcaatt
atgcaaagca
ccgcccctaa
atttatgcag

ttttttggag

1500

1560

1620

1680

1730

60

120

180

204

60

120

180

240

300

317



<220>

<223> PGK

<400> 25
gggtagggga

gcacttggcg
gccaaccggc
ggaagttccc

gtctcactag

gg8ggcagegs
gtgggtccgg

ccggaggccc

cctcatctcc

<210> 26
<211>
<212>
<213>

DNA

<400> 26
cctgcagggc

cactcaatga
tcaccactct
ggaggaggag
cactgatcgc
ggaccctgcc
gacaaggaca
ctctgtggca
agggcagttc
ggctgtgtag

cctggtcttg

2403

promoter

ggcgecttttc
ctacacaagt
tccgttettt
ccccgecccg
tctcgtgcag
ccaatagcag
gggcgggctc
ggcattctgc

gggcctttcg

Homo sapiens

ccactagttc
acacctacta
tcctattttt
gaaggcaggt
tgcatgccca
cacccggtct
gggtcttccc
catggagtct
agctgtggct
acccagcccc

gctgggegtg

ccaaggcagt
ggcctctggc
ggtggcccct
cagctcgegt
atggacagca
ctttgctcct

aggeeceesc

acgcttcaaa

catgtcctta
cgcgctgcaa
gtgtaaaaat
tcctctaggce
ccacctgggt
tgtgtgctac
aggctggctt
tggtccccag
gcgcatagca
ccecgeeccge

actgttaccc

ctggagcatg
ctcgcacaca
tcgcgccacc
cgtgcaggac
ccgctgagca
tcgectttctg

tcaggggcgsg

agcgcacgtc

tatggactca
agagccccgce
ccagcttctt
tgagccgaat
acacacagtc
tcagtggaca
tgagttccta
agtcccccag
gacatacaac
agtgcctagg

tcaaaagcag

cgctttagca
ttccacatcc
ttctactcct
gtgacaaatg
atggaagcgg
ggctcagagg
ggcggecgcc

tgccgegetg

tctttgccta
aggcctgagg
gtcaccacct
gcccctcectgt
tgtgattccc
gacccaaggc
gcaccgceccc
cggcctccag
ggacggtggg
tcacccacta

gcagctccag

gccccgetgg
accggtaggc
cccctagtca
gaagtagcac
gtaggccttt
ctgggaaggsg
cgaaggtcct

ttctcctctt

ttgcgacaca
tgcccccacc
ccaaggages
ggtcccacgc
ggagcagaac
aagaaagggt
gcccccaatc
atggtctggg
cccagaccca
acgccccagg

ggtaaaaggt

60

120

180

240

300

360

420

480

500

60

120

180

240

300

360

420

480

540

600

660



gccctgecct
tcatcacggg
gtcctgcgac
tcaagcccag
ccagaggtcc
ctgcctggcec
ccctggcacc
ccacacctag
gcctggceccat
gcgeccccag
ctcttcctca
aaaaaatgct
cgcecgttccg
agcggegega
ctttgccgat
gcaggcggct
gtctgggeceg
gaagcccctg
cgctcgggag
tgtctgagcc
ggcceggtgg
gtgcgegetg
gcgtgegttc
gaaggggtgsg

gccgeccgag

gtagagccca
ccacctccag
ttctaagtgg
gtctctccct
tcaggccctg
actccatgcc
cgtgcagacc
gatgtcccgc
gcgggececega
ccececegggcec
atctcgctct
gcactgtgceg
aaagttgcct
cgcgecacca
ccgecgeccg
cacggcccgg
cagecggeess
ggcctccgga
gcgegetceceg
gggctcttgc
gggctgggsc
ggaattggceg
tggggcecegg
ggtcgecgeg

ggtgtggeceg

ccttecttcec
ccactggacc
ccgcaagcca
agtgacccac
ctttcagggc
ctccaagagc
ctggcccacc
ggtgggtegs
accgggcact
cagcacccca
cgctettttt
gcgaagecegg
tttatggctc
ccgccgagac
tccacacccg
ccgeaggegsg
cgcatggggsg
gatgggggac
ggggtgeegce
caatggggat
gccattgcegc
ctaattgcgc
ggtgeegegg
gctcccgggc

ctgecgtgcegc

cagggctgeg
gctggecccct
cctgactccc
ccagcacatt
agttgctctg
tccttctgcea
ccacctgggc
gggcccgaga
gcccagegtg
aggcggcecaa
ttttttcgca
tgagtgagcg
gagcggecgce
cgcgtccgcec
ccgccaggta
ccgeggececc
gggaaccgga
accccacgcec
tctcggggcg
cgcagggtgg
gtgcgegetg
gtgcgegetg
cctgggetgg
gcttgegcegc

gcgegecgac

gctgggtagg

gccctgtect
ccaacaccac
tagctagctg
aagtcggcaa
ggagcgtaca
gctcagtgcc
gacgggcagsg
ggecgcgees
cgccaaaact
aaaggagees
gcgegeggscce
ggcggegecc
ccgcgagcac
agcccggeca
ttcgcccgtg
ccgeegtggg
agttcggagg
ggggcaaccg
gegegegegea
gtcctttggg
ggactcaagg
ggcgaaggcsg
acttcctgcc

ccggegetgt

tttgtagcct
ggggagtgtg
actctacctc
agccccacag
gggggagtga
gaacccaggg
caagagatgt
ccgggggceag
gccacggegce
ctccctcectce
agagggggta
aatcagcgtg
tataaaaccc
agagcctcgc
gecgaceggs
cagagccgcc
ggecgeggea
cgcgaggeceg
gcggggtcett
gccecccgeca
cgctaactgc

cgctaactgc

ggctcggeceg
cgagccgctg

ttgaaccggg

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



cggaggcggg getggegecc ggttgggagyg

gcggggacge ctccgaccag tgtttgectt

ctttgtcccc aatctgggcg cgecgececggceg

ggaagtggcc agggeggggg cgacctceggce

acc

<210> 27

<211> 596
<212>
<213>

<400> 27
attcgagcat

acatttaaat
aattactagt
acgctctgtt
tcttaactat
tgctattgct
tctttatgag
tgacgcaacc

cgctttcccc

gacaggggct

<210> 28

<211> 736
<212> PRT
<213>

<400> 28

DNA
Woodchuck hepatitis virus

cttaccgcca
gttaataaaa
tcaggtgtat
cctgttaatc
gttgctcctt
tcccgtacgg
gagttgtggc
cccactggct

ctcccgatcg

aggttgctgg

tttattccca
caaaatggtg
tgccacaaga
aacctctgga
ttacgctgtg
ctttcgtttt
ccgttgtccg
ggggcattgc
ccacggcaga

gcactgataa

adeno-associated virus 9

gggttgggsc

ttatggtaat
ccccctggeg

tcacagcgcg

tatttgttct
gggcaatcat
caaacatgtt
ttacaaaatt
tggatatgct
ctccteccttg
tcaacgtggc
caccacctgt
actcatcgcc

ttccgtggtg

ctggcttcct
aacgcggcecg
gcctaaggac

cccggctatt

gtttttcttg
ttacattttt
aagaaacttt
tgtgaaagat
gctttaatgc
tataaatcct
gtggtgtgct
caactccttt

gcctgecttg

ttgtcgggga

gcecgegegcec
gccecggcettc
tcggcgegcec

ctcgcagctc

atttgggtat
agggatatgt
cccgttattt
tgactgatat
ctctgtatca
ggttgctgtc
ctgtgtttgc
ctgggacttt
cccgectgcetg

agggcc

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Asn Leu Ser

1

5

10

15

2220

2280

2340

2400

2403

60

120

180

240

300

360

420

480

540

596



Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ser

Asp

Ala

Pro
210

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Gly

Thr

Pro

195

Val

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Ala

Glu

180

Ser

Ala

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Val

Asn

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn
215

Ala

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Ser

200

Glu

Leu

25

Asn

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Leu

Gly

Lys

Ala

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Ile

Ala

Gly
220

Ala

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Phe

Gly

Ser

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Gln

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly

385

Pro

Gly

Thr

Lys

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Ser

Asn

Ser

Gln

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Met

His

Arg

245

Ser

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Leu
405

Cys

230

Thr

Asn

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Gly

390

Arg

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Thr

Ser

Ala

Thr

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Ser

Gly

Gln

Leu

Ser

265

Trp

Asp

Leu

Asn

Phe

345

Glu

Tyr

Ser

Asn

Trp

Pro

250

Gly

Gly

Trp

Asn

Gly

330

Thr

Gly

Gly

Phe

Asn
410

Leu

235

Thr

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

395

Phe

Gly

Tyr

Ser

Phe

Arg

300

Lys

Lys

Ser

Leu

Leu

380

Cys

Gln

Asp

Asn

Ser

Asp

285

Leu

Leu

Thr

Asp

Pro

365

Thr

Leu

Phe

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Val

His

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr
415

Ile

240

Leu

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp

Phe

400

Glu



Phe

Asp

Lys

Val

465

Gly

Asn

Gly

Glu

Lys

545

Thr

Tyr

Thr

Asp

Glu

Arg

Thr

450

Ala

Pro

Asn

Arg

Gly

530

Gln

Asn

Gly

Gly

Arg
610

Asn

Leu

435

Ile

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

Trp

595

Asp

Val

420

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

Val

580

Val

Val

Pro

Asn

Gly

Ser

Arg

485

Phe

Leu

Arg

Gly

Glu

565

Ala

Gln

Tyr

Phe

Pro

Ser

Asn

470

Gln

Ala

Met

Phe

Arg

550

Ile

Thr

Asn

Leu

His

Leu

Gly

455

Met

Gln

Trp

Asn

Phe

535

Asp

Lys

Asn

Gln

Gln
615

Ser

Ile

440

Gln

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

His

Gly

600

Gly

Ser

425

Asp

Asn

Val

Val

Gly

505

Leu

Val

Thr

Gln

585

Ile

Pro

Tyr

Gln

Gln

Gln

Ser

490

Ala

Pro

Ser

Asp

Asn

570

Ser

Leu

Ile

Ala

Tyr

Gln

Gly

475

Thr

Ser

Ala

Gly

Ala

555

Pro

Ala

Pro

Trp

His

Leu

Thr

460

Thr

Ser

Met

Ser

540

Asp

Val

Gln

Gly

Ala
620

Ser

Tyr

445

Leu

Asn

Val

Trp

Ala

525

Leu

Lys

Ala

Ala

Met

605

Lys

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

Val

Thr

Gln

590

Val

Ile

Ser

Leu

Phe

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

Ala

Trp

Pro

Leu

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Gln

Gln

His



Thr
625

Asp Gly

Lys His Pro

Asp Pro Pro

Gln Ser

675

Tyr

Glu
690

Lys Asn

Tyr
705

Tyr Lys

Tyr Ser Glu

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

29
1233
DNA
Homo

<400> 29
atggtgtgct

ctgggagctg
tgcctttatg
tataaaactg
gatgatcaga
aattttacca

ggtgataaca

Asn Phe

His

Pro Ser

630

Pro
645

Pro

Thr
660

Ala
Thr Gly
Ser

Lys

Ser Asn

Gln

Phe

Gln

Arg

Asn

Ile Leu

Asn Lys

Val Ser

680

Trp Asn

695

Val Glu

710

Pro Arg

725

sapiens

tccgectcett
tgcggtctta
caaaatggca
taaccatttc
atggtcccaa
aggcagcatc

caacatttcc

Pro

Ile Gly

cccggttccg
tgcattggaa
gatgaatttc
agaccatggc
aatagcagtg
tacttattca

tgatgctgaa

Met
635

Pro Leu

Ile Lys Asn

650

Asp Leu

665

Lys

Val Glu Ile

Pro Glu Ile

Phe Ala Val

715

Thr Arg

730

Tyr

ggctcagggc

cttaatttga
acagtacgct
actgtgacat
cagttcggac
attgacagcg

gataaaggaa

Gly Gly Phe

Thr Pro Val

Phe
670

Asn Ser

Glu Trp Glu

685

Gln
700

Tyr Thr

Asn Thr Glu

Leu Thr Arg

tcgttctggt
cagattcaga
atgaaactac
ataatggaag
ctggcttttc
tctcattttc

ttcttactgt

Met
640

Gly

Pro Ala

655

Ile Thr

Leu Gln
Asn

Ser

Val
720

Gly

Asn Leu

735

ctgcctagtc
aaatgccact
aaataaaact
catttgtggg
ctggattgcg
ctacaacact

tgatgaactt

60

120

180

240

300

360

420



ttggccatca
aagaatgatg
acagtgagca
atacacacca
ggaacctatt
ctgaacatca
tccacaggca
tatctagact
atcagcatgt
tgggatgccc
ggagcatttc
aagtattcta
gtgggagctg
aagcaccatc
<210>
<211>

<212>
<213>

30

DNA
<400> 30

atggtgtgct
ctgggagctg
tgcctttatg
tataaaactg
gatgatcaga
aattttacca
ggtgataaca

ttggccatca

1236

gaattccatt
ttgtccaaca
caaatgagtt
ctgtgccatc
cagttaataa
ctcaggataa
gctgecgttc
ttgtctttgce
atttggttaa
ccctgggaag
agataaatac
cagctcaaga
ccttggcagg

atgctggata

Homo sapiens

tccgectcett
tgcggtctta
caaaatggca
taaccatttc
atggtcccaa
aggcagcatc
caacatttcc

gaattccatt

gaatgacctt
ctactgggat
cctgtgtgat
tcctactaca
tggcaatgat
ggttgcttca
tcacactgct
tgtgaaaaat
tggctccgtt
ttcttatatg
ctttgatcta
ctgcagtgca
agtacttatt

tgagcaattt

cccggttccg
tgcattggaa
gatgaatttc
agaccatggc
aatagcagtg
tacttattca
tgatgctgaa

gaatgacctt

tttagatgca
gttcttgtac
aaagacaaaa
acacctactc
acttgtctgc
gttattaaca
ctacttagac
gaaaaccgat
ttcagcattg
tgcaacaaag
agggttcagc
gatgacgaca
ctagtgttgc

tag

ggctcagggc

cttaatttga
acagtacgct
actgtgacat
cagttcggac
attgacagcg
gataaaggaa

tttagatgca

atagtttatc
aagcttttgt
cttcaacagt
caaaggaaaa
tggctaccat
tcaaccccaa
tcaatagcag
tttatctgaa
caaataacaa
agcagactgt
ctttcaatgt
acttccttgt

tggcttattt

tcgttctggt
cagattcaga
atgaaactac
ataatggaag
ctggcttttc
tctcattttc
ttcttactgt

atagtttatc

aactttggaa
ccaaaatggc
ggcacccacc
accagaagct
ggggctgceag
tacaactcac
caccattaag
ggaagtgaac
tctcagctac
ttcagtgtct
gacacaagga
gcccatageg

tattggtctc

ctgcctagtc
aaatgccact
aaataaaact
catttgtggg
ctggattgcg
ctacaacact
tgatgaactt

aactttggaa

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1233

60

120

180

240

300

360

420

480



aagaatgatg
acagtgagca
atacacacca
ggaacctatt
ctgaacatca
tccacaggca
tatctagact
atcagcatgt
tgggatgccc
ggagcatttc
aagtattcta
gcagtgggtg
agaaggaaaa
<21e> 31
<211>
<212>

<213>

<220>
<223>

<400> 31
atggtctgct

ctgggtgctg
tgcctgtatg
tacaagactg
gatgatcaga
aacttcacca

ggggataaca

1000
DNA
Artificial Sequence

ttgtccaaca
caaatgagtt
ctgtgccatc
cagttaataa
ctcaggataa
gctgeccgttc
ttgtctttgc
atttggttaa
ccctgggaag
agataaatac
cagctgaaga
tggecttggg

gtcgtactgg

tcagactgtt
tgagatccta
ccaagtggca
tgaccatctc
atggcccaaa
aggcagcctc

ccaccttccc

ctactgggat
cctgtgtgat
tcctactaca
tggcaatgat
ggttgcttca
tcacactgct
tgtgaaaaat
tggctccgtt
ttcttatatg
ctttgatcta
atgttctgct
cttccttata

ttatcagtct

variant of LAMP-2

ccctgtccect
tgcccttgag
gatgaacttc
agaccatggc
gatagcagtg
cacctacagc

tgacgcagag

gttcttgtac
aaagacaaaa
acacctactc
acttgtctgc
gttattaaca
ctacttagac
gaaaaccgat
ttcagcattg
tgcaacaaag
agggttcagc
gactctgacc
attgttgtct

gtgtaa

ggatctggtc
ctgaacctga
actgtgagat
actgtcacct
cagtttgggc

attgactcag

gacaagggaa

aagcttttgt
cttcaacagt
caaaggaaaa
tggctaccat
tcaaccccaa
tcaatagcag
tttatctgaa
caaataacaa
agcagactgt
ctttcaatgt
tcaactttct

ttatctctta

tggtgcttgt
ctgactcaga
atgagactac
acaatggatc
ccggtttttc
tcagcttcag

tccttactgt

ccaaaatggc
ggcacccacc
accagaagct
ggggctgcag
tacaactcac
caccattaag
ggaagtgaac
tctcagctac
ttcagtgtct
gacacaagga
tattcctgtt

tatgattgga

gtgcttggtg
aaatgccact
caacaagacc
aatctgtggt
ctggattgct
ctacaacact

ggacgaactc

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1236

60

120

180

240

300

360

420



ctggcaatca
aagaatgatg
acagtgagta
atccacacca
ggaacctact
ctgaacatca
agcactggga
tacctggact
atttccatgt
tgggatgcac
<210> 32
<211>
<212>

<213>

<220>
<223>

<400> 32
atggtgtgct

ctggggectg
tgtctgtatg
tacaaaacag
gacgaccaga
aatttcacta
ggggacaaca
ctggctatca
aagaacgacg

actgtgtcca

1000
DNA
Artificial Sequence

gaatccccct
tggtgcaaca
ccaacgagtt
ctgtgcccag
cagtcaacaa
ctcaggacaa
gctgcagatc
ttgtgtttgc
acctggtcaa

ccctgggatc

ttagactgtt
tcagaagcta
ctaagtggca
tgaccatctc
acggaccaaa
aagctgcctc
ctactttccc
ggatcccttt
tggtgcagca

ccaacgaatt

taacgacctg
ctattgggac
cctctgtgac
ccctaccact
tggaaatgac
ggtggcctca
acatacagct
tgtgaagaat
tggttcagtg

ctcctacatg

variant of LAMP-2

tcctgtgect
tgccttggag
gatgaacttc
agatcatgga
aatcgctgtc
cacatattca
tgatgctgaa
gaatgacctg
ctactgggac

cctgtgtgat

ttcagatgca
gtcctggtgc
aaggacaaga
acccccaccce
acatgcctcc
gtgattaaca
ctgctgaggc
gagaacaggt
ttctctattg

tgcaacaagg

ggttcagggc

ctgaacctca
actgtgagat
actgtgacct
caatttgggc
attgactcag
gataagggaa
tttaggtgta
gtgctggtgc

aaggacaaaa

actccctttc
aagcctttgt
ccagcactgt
ctaaagagaa
ttgccaccat
tcaaccctaa
tcaactcctc
tctacctcaa

CCaacCaacaa

tggtcctggt
ctgatagtga
atgaaaccac
acaacggcag
ctggattctc
tgtccttctc
tcttgacagt
attcactgag
aggcctttgt

cttccactgt

aacccttgaa
gcagaatggg
ggcccccact
gccagaagct
gggactgcag
caccactcat
caccatcaag
ggaagtgaac

tctgagctac

ctgtctggtg
aaatgccact
caacaagact
catttgtgga
ctggattgcc
ctacaacact
ggatgagctg
cactctggag
gcagaacggc

ggcacctaca

480

540

600

660

720

780

840

900

960

1000

60

120

180

240

300

360

420

480

540

600



attcacacta
ggaacctact
ctgaacatta
tccactggca
tatttggatt
atctcaatgt
tgggacgctc
<210> 33
<211>
<212>

<213>

<220>
<223>

<400> 33
atggtctgtt

cttggagctg
tgcctgtatg
tataagactg
gatgaccaga
aacttcacca
ggagacaaca
ctggcaatca
aagaatgatg
actgtgtcaa
atccatacca
ggcacctact

ctgaacatca

1000
DNA
Artificial Sequence

ctgtgccttc
ctgtgaacaa
ctcaggacaa
gctgtagatc
ttgtgtttgc
acctggtgaa

cactggggag

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

cccaggacaa

acctaccacc
tggcaatgat
ggtggcctca
acacacagcc
agtgaagaat
cggctcagtg

cagctacatg

variant of LAMP-2

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

agtggcctct

actccaactc
acctgtctgt
gtgattaaca
ttgctcagac
gaaaacaggt
ttcagcattg

tgtaacaagg

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

gtgatcaata

caaaggaaaa
tggccaccat
ttaaccccaa
tgaatagcag
tctacctgaa

CCaacCaacaa

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

tcaatcccaa

gcctgaagca
gggcctccaa
cactacccac
caccatcaag
ggaagtcaac

cctctcctat

gtgtctggtyg
aaatgccact
caacaagacc
aatttgtgga
ctggattgcc
ctacaacaca
ggatgagttg
cactctggaa
ccagaatggg
agcccccact
gcctgaggcet
gggactccaa

Ccaccacccac

660

720

780

840

900

960

1000

60

120

180

240

300

360

420

480

540

600

660

720

780



agcactgggt cctgcagaag ccacactgcc ctcctgaggc tcaactcatc aactatcaag 840

tacttggatt ttgtgtttgc agtgaagaat gagaacagat tctacctcaa agaggtcaac 900
atttcaatgt acctggtgaa tgggagtgtg ttctccattg ctaacaacaa cctgagctac 960
tgggatgccc ctctgggectc ctcatacatg tgcaacaagg 1000
<210> 34
<211> 410
<212> PRT

<213> Homo sapiens
<400> 34
Met Val Cys Phe Arg Leu Phe Pro Val Pro Gly Ser Gly Leu Val Leu

1 5 10 15

Val Cys Leu Val Leu Gly Ala Val Arg Ser Tyr Ala Leu Glu Leu Asn
20 25 30

Leu Thr Asp Ser Glu Asn Ala Thr Cys Leu Tyr Ala Lys Trp Gln Met
35 40 45

Asn Phe Thr Val Arg Tyr Glu Thr Thr Asn Lys Thr Tyr Lys Thr Val
50 55 60

Thr Ile Ser Asp His Gly Thr Val Thr Tyr Asn Gly Ser Ile Cys Gly
65 70 75 80

Asp Asp Gln Asn Gly Pro Lys Ile Ala Val Gln Phe Gly Pro Gly Phe
85 90 95

Ser Trp Ile Ala Asn Phe Thr Lys Ala Ala Ser Thr Tyr Ser Ile Asp
100 105 110

Ser Val Ser Phe Ser Tyr Asn Thr Gly Asp Asn Thr Thr Phe Pro Asp
115 120 125

Ala Glu Asp Lys Gly Ile Leu Thr Val Asp Glu Leu Leu Ala Ile Arg



Ile

145

Lys

Val

Lys

Thr

Val

225

Leu

Asn

Arg

Lys

Leu

305

Trp

130

Pro

Asn

Gln

Thr

Thr

210

Asn

Asn

Thr

Leu

Asn

290

Val

Asp

Leu

Asp

Asn

Ser

195

Thr

Asn

Ile

Thr

Asn

275

Glu

Asn

Ala

Asn

Val

Gly

180

Thr

Pro

Gly

Thr

His

260

Ser

Asn

Gly

Pro

Asp

Val

165

Thr

Val

Thr

Asn

Gln

245

Ser

Ser

Arg

Ser

Leu
325

Leu

150

Gln

Val

Ala

Pro

Asp

230

Asp

Thr

Thr

Phe

Val

310

Gly

135

Phe

His

Ser

Pro

Lys

215

Thr

Lys

Gly

Ile

Tyr

295

Phe

Ser

Arg

Tyr

Thr

Thr

200

Glu

Cys

Val

Ser

Lys

280

Leu

Ser

Ser

Cys

Trp

Asn

185

Ile

Lys

Leu

Ala

Cys

265

Tyr

Lys

Ile

Tyr

Asn

Asp

170

Glu

His

Pro

Leu

Ser

250

Arg

Leu

Glu

Ala

Met
330

Ser

155

Val

Phe

Thr

Glu

Ala

235

Val

Ser

Asp

Val

Asn

315

Cys

140

Leu

Leu

Leu

Thr

Ala

220

Thr

Ile

His

Phe

Asn

300

Asn

Asn

Ser

Val

Cys

Val

205

Gly

Met

Asn

Thr

Val

285

Ile

Asn

Lys

Thr

Gln

Asp

190

Pro

Thr

Gly

Ile

Ala

270

Phe

Ser

Leu

Glu

Leu

Ala

175

Lys

Ser

Tyr

Leu

Asn

255

Leu

Ala

Met

Ser

Gln
335

Glu

160

Phe

Asp

Pro

Ser

Gln

240

Pro

Leu

Val

Tyr

Tyr

320

Thr



Val

Gln

Ser

Leu

385

Lys

Ser

Pro

Ala

370

Ala

His

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

<400>

Val

Phe
355

Asp

Gly

His

35
411
PRT
Homo

35

Met Val Cys

1

Val

Leu

Asn

Thr

65

Asp

Cys

Thr

Phe

50

Ile

Asp

Leu

Asp

35

Thr

Ser

Gln

Ser

340

Asn

Asp

Val

His

Gly

Val

Asp

Leu

Ala
405

sapiens

Phe

Val

20

Ser

Val

Asp

Asn

Arg

Leu

Glu

Arg

His

Gly
85

Ala

Thr

Asn

Ile

390

Gly

Leu

Gly

Asn

Tyr

Gly

70

Pro

Phe

Gln

Phe

375

Leu

Tyr

Phe

Ala

Ala

Glu

55

Thr

Lys

Gln

Gly

360

Leu

Val

Glu

Pro

Val

Thr

40

Thr

Val

Ile

Ile

345

Lys

Val

Leu

Gln

Val

Arg

25

Cys

Thr

Thr

Ala

Asn

Tyr

Pro

Leu

Phe
410

Pro

10

Ser

Leu

Asn

Tyr

Val
90

Thr

Ser

Ile

Ala
395

Gly

Tyr

Tyr

Lys

Asn

75

Gln

Phe

Thr

Ala

380

Tyr

Ser

Ala

Ala

Thr

60

Gly

Phe

Asp

Ala

365

Val

Phe

Gly

Leu

Lys

45

Tyr

Ser

Gly

Leu

350

Gln

Gly

Ile

Leu

Glu

30

Trp

Lys

Ile

Pro

Arg

Asp

Ala

Gly

Val

15

Leu

Gln

Thr

Cys

Gly
95

Val

Cys

Ala

Leu
400

Leu

Asn

Met

Val

Gly

80

Phe



Ser

Ser

Ala

Ile

145

Lys

Val

Lys

Thr

Val

225

Leu

Asn

Arg

Trp

Val

Glu

130

Pro

Asn

Gln

Thr

Thr

210

Asn

Asn

Thr

Leu

Ile

Ser

115

Asp

Leu

Asp

Asn

Ser

195

Thr

Asn

Ile

Thr

Asn
275

Ala

100

Phe

Lys

Asn

Val

Gly

180

Thr

Pro

Gly

Thr

His

260

Ser

Asn

Ser

Gly

Asp

Val

165

Thr

Val

Thr

Asn

Gln

245

Ser

Ser

Phe

Tyr

Ile

Leu

150

Gln

Val

Ala

Pro

Asp

230

Asp

Thr

Thr

Thr

Asn

Leu

135

Phe

His

Ser

Pro

Lys

215

Thr

Lys

Gly

Ile

Lys

Thr

120

Thr

Arg

Tyr

Thr

Thr

200

Glu

Cys

Val

Ser

Lys
280

Ala

105

Gly

Val

Cys

Trp

Asn

185

Ile

Lys

Leu

Ala

Cys

265

Tyr

Ala

Asp

Asp

Asn

Asp

170

Glu

His

Pro

Leu

Ser

250

Arg

Leu

Ser

Asn

Glu

Ser

155

Val

Phe

Thr

Glu

Ala

235

Val

Ser

Asp

Thr

Thr

Leu

140

Leu

Leu

Leu

Thr

Ala

220

Thr

Ile

His

Phe

Tyr

Thr

125

Leu

Ser

Val

Cys

Val

205

Gly

Met

Asn

Thr

Val
285

Ser

110

Phe

Ala

Thr

Gln

Asp

190

Pro

Thr

Gly

Ile

Ala

270

Phe

Ile

Pro

Ile

Leu

Ala

175

Lys

Ser

Tyr

Leu

Asn

255

Leu

Ala

Asp

Asp

Arg

Glu

160

Phe

Asp

Pro

Ser

Gln

240

Pro

Leu

Val



Lys

Leu

305

Trp

Val

Gln

Ser

Ala

385

Arg

Asn

290

Val

Asp

Ser

Pro

Ala

370

Leu

Arg

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

<400>
atcatgctat tgcttcccgt a

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

<400>
gggccacaac tcctcataaa

Glu

Asn

Ala

Val

Phe

355

Asp

Gly

Lys

36
21
DNA

Woodchuck hepatitis virus

36

37
20
DNA

Woodchuck hepatitis virus

37

Asn

Gly

Pro

Ser

340

Asn

Ser

Phe

Ser

Arg

Ser

Leu

325

Gly

Val

Asp

Leu

Arg
405

Phe

Val

310

Gly

Ala

Thr

Leu

Ile

390

Thr

Tyr

295

Phe

Ser

Phe

Gln

Asn

375

Ile

Gly

Leu

Ser

Ser

Gln

Gly

360

Phe

Val

Tyr

Lys

Ile

Tyr

Ile

345

Lys

Leu

Val

Gln

Glu

Ala

Met

330

Asn

Tyr

Ile

Phe

Ser
410

Val

Asn

315

Cys

Thr

Ser

Pro

Ile

395

Val

Asn

300

Asn

Asn

Phe

Thr

Val

380

Ser

Ile

Asn

Lys

Asp

Ala

365

Ala

Tyr

Ser

Leu

Glu

Leu

350

Glu

Val

Met

Met

Ser

Gln

335

Glu

Gly

Ile

Tyr

Tyr

320

Thr

Val

Cys

Val

Gly
400



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

<400>

38

29

DNA

Woodchuck hepatitis virus

38

cctccttgta taaatcctgg ttgctgtct

29



