SEQUENCE LISTING
<119> Genovie AB

<120> An Engineered Multi-component System for Identification and
Characterisation of T-cell receptors and T-cell antigens

<130> PO18243PCT1
<160> 72
<170> BiSSAP 1.3

<210> 1

<211> 13

<212> PRT

<213> Homo sapiens

<220>
<223> Analyte Antigenic Molecule

<400> 1
Pro Lys Tyr Val Lys Gln Asn Thr Leu Lys Leu Ala Thr
1 5 10

<210> 2

<211> 4

<212> PRT

<213> Homo sapiens

<220>
<223> Analyte Antigenic Molecule

<400> 2
Pro Lys Tyr Val
1

<210> 3

<211> 17

<212> PRT

<213> Homo sapiens

<220>
<223> Analyte Antigenic Molecule, APD-2

<400> 3

Asn Leu Val Pro Met Val Ala Thr Asn Leu Val Pro Met Val Ala Thr
1 5 10 15

Val

<210> 4
<211> 9
<212> PRT



<213> Homo

<220>

sapiens

<223> Analyte Antigenic Molecule, APD-21

<400> 4

Asn Leu Gly Pro Met Ala Ala Gly Val

1

<210> 5
<211> 9
<212> PRT
<213> Homo

<220>

5

sapiens

<223> Analyte Antigenic Molecule, APD-11

<400> 5

Val Tyr Ala Leu Pro Leu Lys Met Leu

1

<210> 6
<211> 6071
<212> DNA

5

<213> Artificial Sequence

<220>

<223> V1.A.4 pcDNA3.1 GFP

<400> 6
gacggatcgg

ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
cccgecccatt
attgacgtca
atcatatgcc
atgcccagta

tcgctattac

actcacgggg

gagatctccc
aagccagtat
ttaagctaca
gecgttttgceg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta
catggtgatg

atttccaagt

gatcccctat
ctgctccctg
acaaggcaag
ctgcttcgeg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttggc

ctccacccca

ggtgcactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcccgcc
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa

ttgacgtcaa

cagtacaatc
ggaggtcgct
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggcgtgga

tgggagtttg

tgctctgatg
gagtagtgcg
aagaatctgc
cgttgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
tagcggtttg

ttttggcacc

60

120

180

240

300

360

420

480

540

600

660

720



aaaatcaacg
gtaggcgtgt
ctgcttactg

gtttaaactt

ggaaatcgag
aggcgagesc
cctgaccttc
cacctacccc
caacacccgg
atacgaggcc
cagcgtgatc
catgggcgac
ctactacagc
cctccagaac
cgagctgggc
ggaatgagtc
tagttgccag
cactcccact
tcattctatt
tagcaggcat
gggctctagg
ggttacgcgc
cttcccttcec
ccctttaggg
tgatggttca
gtccacgttc

ggtctattct

ggactttcca
acggtgggag
gcttatcgaa
aagcttggta
tgcagaatca
acacctgaac
agcccctacc
agcggctacg
atcgagaagt
ggcagagtga
ttcaccgaca
aacgacctgg
agcgtggtgg
ggcggaccca
atcgtggaat
gagtctagag
ccatctgttg

gtcctttcect

ctgggeests
gctggggatg
gggtatcccc
agcgtgaccg
tttctcgcca
ttccgattta
cgtagtgggc
tttaatagtg

tttgatttat

aaatgtcgta
gtctatataa
attaatacga
ccgccaccat
ccggcaccct
agggcagaat
tgctgtctca
agaacccttt
acgaggacgsg
tcggcgactt
agatcatccg
acggcagctt
acagccacat
tgttcgectt
accagcacgc
ggcccgttta
tttgcccctc

aataaaatga

gggtgggsgca
cggtgggctc
acgcgccctg
ctacacttgc
cgttcgecgg
gtgctttacg
catcgccctg
gactcttgtt

aagggatttt

acaactccgc
gcagagctct
ctcactatag
ggaatccgat
gaacggcegtg
gaccaacaag
cgtgatgggc
cctgcacgcc
cggcgtgcetg
caaagtgatg
gtccaacgcc
caccagaacc
gcacttcaag
cagacgggtg
cttcaagacc
aacccgctga
ccccgtgect
ggaaattgca
ggacagcaag
tatggcttct
tagcggcgca
cagcgcccta
ctttccccgt
gcacctcgac
atagacggtt
ccaaactgga

gccgatttcg

cccattgacg
ctggctaact
ggagacccaa
gagtctggcc
gaatttgagc
atgaagtcca
tacggcttct
atcaacaacg
cacgtgtcct
ggcaccggat
accgtggaac
ttctccctgce
agcgccatcc
gaagaggacc
cccgatgcecg
tcagcctcga
tccttgaccc

tcgcattgtc

ggggaggatt
gaggcggaaa
ttaagcgcgg
gcgcccgctc
caagctctaa
cccaaaaaac
tttcgccctt
acaacactca

gcctattggt

caaatgggcg
agagaaccca
gctggctagc
tgcccgccat
tcgtgggegg
ccaagggesc
accacttcgg
gcggctacac
tcagctacag
tccccgagga
atctgcaccc
gggatggcgg
accccagcat
acagcaacac
atgccggcga
ctgtgccttc
tggaaggtgc
tgagtaggtg
gggaagacaa
gaaccagctg
cgggtgtggt
ctttcgcttt
atcgggggct
ttgattaggg
tgacgttgga
accctatctc

taaaaaatga

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

2280

2340



gctgatttaa
ggaaagtccc
gcaaccaggt
ctcaattagt
cccagttccg
gaggccgcct
ggcttttgca
ggatgaggat
tgggtggaga
gccgtgttcc
ggtgccctga
gttccttgceg
ggcgaagtgc
atcatggctg
caccaagcga
caggatgatc
aaggcgcgcea
aatatcatgg
gcggaccgcet
gaatgggctg
gccttctatc
accaagcgac
ggttgggctt
tcatgctgga
aaagcaatag
gtttgtccaa

gcttggcegta

Caaaaattta
caggctcccc
gtggaaagtc
cagcaaccat
cccattctcc
ctgcctctga
aaaagctccc
cgtttcgcat
ggctattcgg
ggctgtcagc
atgaactgca
cagctgtgct
cggggcagga
atgcaatgcg
aacatcgcat
tggacgaaga
tgcccgacgg
tggaaaatgg
atcaggacat
accgcttcct
gccttcttga
gcccaacctg
cggaatcgtt
gttcttcgcc
catcacaaat
actcatcaat

atcatggtca

acgcgaatta
agcaggcaga
cccaggctcc
agtcccgccc
gccccatggc
gctattccag
gggagcttgt
gattgaacaa
ctatgactgg
gcagggecegce
ggacgaggca
cgacgttgtc
tctcctgtca
gcggctgceat
cgagcgagca
gcatcagggg
cgaggatctc
ccgettttct
agcgttggcect
cgtgctttac
cgagttcttc
ccatcacgag
ttccgggacg
caccccaact
ttcacaaata
gtatcttatc

tagctgtttc

attctgtgga
agtatgcaaa
ccagcaggca
ctaactccgc
tgactaattt
aagtagtgag
atatccattt
gatggattgc
gcacaacaga
ccggttettt
gcgecggctat
actgaagcgg
tctcaccttg
acgcttgatc
cgtactcgga
ctcgcgccag
gtcgtgaccc
ggattcatcg
acccgtgata
ggtatcgccg
tgagcgggac
atttcgattc
ccggctggat
tgtttattgc
aagcattttt
atgtctgtat

ctgtgtgaaa

atgtgtgtca
gcatgcatct
gaagtatgca
ccatcccgcc
tttttattta
gaggcttttt
tcggatctga
acgcaggttc
caatcggctg
ttgtcaagac
cgtggctggc
gaagggactg
ctcctgccga
cggctacctg
tggaagccgg
ccgaactgtt
atggcgatgc
actgtggccg
ttgctgaaga
ctcccgattc
tctggggttc
caccgccgcec
gatcctccag
agcttataat
ttcactgcat
accgtcgacc

ttgttatccg

gttagggtgt
caattagtca
aagcatgcat
cctaactccg
tgcagaggcc
tggaggccta
tcaagagaca
tccggccgcet
ctctgatgcc
cgacctgtcc
cacgacgggc
gctgctattg
gaaagtatcc
cccattcgac
tcttgtcgat
cgccaggctc
ctgcttgcecg
gctgggtgtg
gettggeggc
gcagcgcatc
gaaatgaccg
ttctatgaaa
cgeggggatc
ggttacaaat
tctagttgtg
tctagctaga

ctcacaattc

2400

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

3960



cacacaacat
aactcacatt
agctgcatta
ccgcttectc
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttcc
tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg

ttgtcagaag

acgagccgga
aattgcgttg
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
ccgcccccct
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggagesc
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtegttt
atcccccatg

taagttggcc

agcataaagt
cgctcactgc
caacgcgcgg
tcgectgegcet
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccccccgttc
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgcctcca
aatagtttgc
ggtatggctt
ttgtgcaaaa

gcagtgttat

gtaaagcctg
ccgctttcca
ggagagecsgs
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgtccgc
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgc
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag

cactcatggt

gggtgcctaa

gtcgggaaac
tttgcgtatt
gctgeggega
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgcctta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagsg
taattgttgc
tgccattgct
cggttcccaa
ctccttcggt

tatggcagca

tgagtgagct
ctgtcgtgcc
gggcgctctt
gcggtatcag
ggaaagaaca
ctggecgtttt
cagaggtggc
ctcgtgcgct
tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacc
gccgagegcea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg

ctgcataatt

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580



ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat
cacctgacgt
<210> 7

<211> 10428
<212> DNA

catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat

C

gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc

aaacaaatag

<213> Artificial Sequence

<220>

<223> SpCas9-2A-GFP Vector V1.A.8

<400> 7
gacggatcgg

ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
cccgecccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac

actcacgggg

aaaatcaacg

gagatctccc
aagccagtat
ttaagctaca
gegttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta
catggtgatg
atttccaagt

ggactttcca

gatcccctat
ctgctccctg
acaaggcaag
ctgcttcgceg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttggc
ctccacccca

aaatgtcgta

tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa

agggttattg

gggttccgeg

ggtgcactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcccgcc
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa

acaactccgc

tggtgagtac
cccggegtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagc

cacatttccc

cagtacaatc
ggaggtcgct
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggcgtgga
tgggagtttg

cccattgacg

tcaaccaagt
atacgggata
tcttcggggc
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat

cgaaaagtgc

tgctctgatg
gagtagtgcg
aagaatctgc
cgttgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
tagcggtttg
ttttggcacc

caaatgggcg

5640

5700

5760

5820

5880

5940

6000

6060

6071

60

120

180

240

300

360

420

480

540

600

660

720

780



gtaggcegtgt
ctgcttactg
gtttaaactt
ggatcatgat
ggtcggtatc
caccaactct
caaggtgctg
gttcgacagc
caccagacgg
ggtggacgac
gcacgagegs
ccccaccatc
gctgatctat
cgacctgaac
caaccagctg
gtctgccaga
gaagaagaat
caagagcaac
cgacgacctg
cgccaagaac
caccaaggcc
gaccctgctg
cgaccagagc
ctacaagttc
gctgaacaga
ccagatccac

cctgaaggac

acggtgggag
gcttatcgaa
aagcttggta
attgattaca
cacggagtcc

gtgggctggg

ggcaacaccg
ggcgaaacag
aagaaccgga
agcttcttcc
caccccatct
taccacctga
ctggccctgg
cccgacaaca
ttcgaggaaa
ctgagcaaga
ggcctgttcg
ttcgacctgg
gacaacctgc
ctgtccgacg
cccctgagceg
aaagctctcg
aagaacggct
atcaagccca
gaggacctgc
ctgggagagc

aaccgggaaa

gtctatataa
attaatacga
ccgccaccat
aagacgatga
cagcagccga
ccgtgatcac
accggcacag
ccgaggccac
tctgctatct
acagactgga
tcggcaacat
gaaagaaact
cccacatgat
gcgacgtgga
accccatcaa
gcagacggct
gaaacctgat
ccgaggatgc
tggcccagat
ccatcctgcect
cctctatgat
tgcggcagca
acgccggcta
tcctggaaaa
tgcggaagca
tgcacgccat

agatcgagaa

gcagagctct
ctcactatag
ggactataag
cgataagatg
caagaagtac
cgacgagtac
catcaagaag
ccggctgaag
gcaagagatc
agagtccttc
cgtggacgag
ggtggacagc
caagttccgg
caagctgttc
cgccageggc
ggaaaatctg
tgccctgagc
caaactgcag
cggcgaccag
gagcgacatc
caagagatac
gctgecctgag
cattgacggc
gatggacggc
gcggaccttc
tctgeggegg

gatcctgacc

ctggctaact
ggagacccaa
gaccacgacg
gccccaaaga
agcatcggcc
aaggtgccca
aacctgatcg
agaaccgcca
ttcagcaacg
ctggtggaag
gtggcctacc
accgacaagg
ggccacttcc
atccagctgg
gtggacgcca
atcgcccagc
ctgggcctga
ctgagcaagg
tacgccgacc
ctgagagtga
gacgagcacc
aagtacaaag
ggagccagcc
accgaggaac
gacaacggca
caggaagatt

ttccgcatcc

agagaaccca
gctggctagc
gagactacaa
agaagcggaa
tggacatcgg
gcaagaaatt
gagccctgct
gaagaagata
agatggccaa
aggataagaa
acgagaagta
ccgacctgceg
tgatcgaggg
tgcagaccta
aggccatcct
tgcccggega
cccccaactt
acacctacga
tgtttctggc
acaccgagat
accaggacct
agattttctt
aggaagagtt
tgctcgtgaa
gcatccccca
tttacccatt

cctactacgt

840

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



gggccctctg
catcaccccc
cgagcggatg
cctgctgtac
gggaatgaga
gttcaagacc
cgagtgcttc
cacataccac
cgaggacatt
cgaggaacgg
geggeggaga
caagcagtcc
cttcatgcag
ggtgtccggc
cattaagaag
ccggcacaag
gggacagaag
cagccagatc
cctgtactac
gctgtccgac
cgacaacaag
cgaagaggtc
tacccagaga
taaggccggc
acagatcctg
agtgaaagtg

ttacaaagtg

gCcaggggaa

tggaacttcg
accaacttcg
gagtacttca
aagcccgcct
aaccggaaag
gactccgtgg
gatctgctga
ctggaagata
ctgaaaacct
tacaccggct
ggcaagacaa
ctgatccacg
cagggcgata
ggcatcctgc
cccgagaaca
aacagccgceg
ctgaaagaac
ctgcagaatg
tacgatgtgg
gtgctgacca
gtgaagaaga
aagttcgaca
ttcatcaaga
gactcccgga
atcaccctga

cgcgagatca

acagcagatt
aggaagtggt
ataagaacct
ccgtgtataa
tcctgagcgg
tgaccgtgaa
aaatctccgg
aaattatcaa
tcgtgctgac
atgcccacct
ggggcaggct
tcctggattt
acgacagcct
gcctgcacga
agacagtgaa
tcgtgatcga
agagaatgaa
accccgtgga
ggcgggatat
accatatcgt
gaagcgacaa
tgaagaacta
atctgaccaa
gacagctggt
tgaacactaa
agtccaagct

acaactacca

cgcctggatg
ggacaaggsc
gcccaacgag
cgagctgacc
cgagcagaaa
gcagctgaaa
cgtggaagat
ggacaaggac
cctgacactg
gttcgacgac
gagccggaag
cctgaagtcc
gacctttaaa
gcacattgcc
ggtggtggac
aatggccaga
gcggatcgaa
aaacacccag
gtacgtggac
gcctcagagc
gaaccgggsc
ctggcggeag
ggccgagaga
ggaaacccgg
gtacgacgag
ggtgtccgat

ccacgcccac

accagaaaga
gcttccgcecc
aaggtgctgc
aaagtgaaat
aaggccatcg
gaggactact
cggttcaacg
ttcctggaca
tttgaggaca
aaagtgatga
ctgatcaacg
gacggcttcg
gaggacatcc
aatctggccg
gagctcgtga
gagaaccaga
gagggcatca
ctgcagaacg
caggaactgg
tttctgaagg
aagagcgaca
ctgctgaacg
ggcggectga
cagatcacaa
aatgacaagc
ttccggaagg

gacgcctacc

gcgaggaaac
agagcttcat
ccaagcacag
acgtgaccga
tggacctgct
tcaagaaaat
cctccctggg
atgaggaaaa
gagagatgat
agcagctgaa
gcatccggga
ccaacagaaa
agaaagccca
gcagccccgce
aagtgatggg
ccacccagaa
aagagctggg
agaagctgta
acatcaaccg
acgactccat
acgtgccctc
ccaagctgat
gcgaactgga
agcacgtggc
tgatccggga
atttccagtt

tgaacgccgt

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

3960

4020



cgtgggaacc
ctacaaggtg

taccgccaag

ggccaacggce
cgtgtgggat
gaatatcgtg
caagaggaac
cggcttcgac
caagtccaag
cagcttcgag
ggacctgatc
aatgctggcc
tgtgaacttc
tgagcagaaa
gatcagcgag
cgcctacaac
gtttaccctg
ccggaagagg
caccggcctg
ggccacgaaa
aggaagtctg
ggagctgttc
caagttcagc
gttcatctgc
ctacggcgtg
gtccgccatg

ctacaagacc

gccctgatca
tacgacgtgc
tacttcttct
gagatccgga
aagggecegssg
aaaaagaccg
agcgataagc
agccccaccg
aaactgaaga
aagaatccca
atcaagctgc
tctgeccggceg
ctgtacctgg
cagctgtttg
ttctccaaga
aagcaccggg
accaatctgg
tacaccagca
tacgagacac
aaggccggcc
ctaacatgcg
accggggtgg
gtgtccggeg
accaccggca
cagtgcttca

cccgaaggcect

cgegeegagg

aaaagtaccc
ggaagatgat
acagcaacat
agcggcecctct
attttgccac
aggtgcagac
tgatcgccag
tggcctattc
gtgtgaaaga
tcgactttct
ctaagtactc
aactgcagaa
ccagccacta
tggaacagca
gagtgatcct
ataagcccat
gagcccctgc
ccaaagaggt
ggatcgacct
aggcaaaaaa
gtgacgtcga
tgcccatcct
agggcgagss
agctgcccgt
gccgctaccc
acgtccagga

tgaagttcga

taagctggaa
cgccaagagc
catgaacttt
gatcgagaca
cgtgcggaaa
aggcggcttc
aaagaaggac
tgtgctggtg
gctgetggesg
ggaagccaag
cctgttcgag
gggaaacgaa
tgagaagctg
caagcactac
ggccgacgct
cagagagcag
cgccttcaag
gctggacgcc
gtctcagctg
gaaaaaggaa
ggagaatcct
ggtcgagctg
cgatgccacc
gccctggecc
cgaccacatg

gcgcaccatc

gggcgacacc

agcgagttcg
gagcaggaaa
ttcaagaccg
aacggcgaaa
gtgctgagca
agcaaagagt
tgggacccta
gtggccaaag
atcaccatca
ggctacaaag
ctggaaaacg
ctggccctgc
aagggctccc
ctggacgaga
aatctggaca
gccgagaata
tactttgaca
accctgatcc
ggaggcgaca
ttcggcagtg
ggcccagtga
gacggegacg
tacggcaagc
accctcgtga
aagcagcacg
ttcttcaagg

ctggtgaacc

tgtacggcga
tcggcaaggc
agattaccct
ccggggagat
tgccccaagt
ctatcctgcc
agaagtacgg
tggaaaaggg
tggaaagaag
aagtgaaaaa
gccggaagag
cctccaaata
ccgaggataa
tcatcgagca
aagtgctgtc
tcatccacct
ccaccatcga

accagagcat

aaaggccggc
gagagggcag
gcaagggcega
taaacggcca
tgaccctgaa
ccaccctgac
acttcttcaa
acgacggcaa

gcatcgagct

4080

4140

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



gaagggcatc

caacagccac
caagatccgc
cacccccatc
cgccctgagce
cgececgeeggg
ccgtttaaac
gcccctcccc
aaaatgagga
tggggcagga
tgggctctat
cgccctgtag
cacttgccag
tcgeccggett
ctttacggca
cgccctgata
tcttgttcca
ggattttgcc
cgaattaatt
aggcagaagt
aggctcccca
cccgeccccta
ccatggctga
attccagaag
agcttgtata
tgaacaagat

tgactgggca

gacttcaagg
aacgtctata
cacaacatcg
ggcgacggcc
aaagacccca
atcactctcg
ccgctgatca
cgtgccttcc
aattgcatcg
cagcaagggs
ggcttctgag
cggcgcatta
cgccctagceg
tccccgtcaa
cctcgacccc
gacggttttt
aactggaaca
gatttcggcc
ctgtggaatg
atgcaaagca
gcaggcagaa
actccgccca
ctaatttttt
tagtgaggag
tccattttcg
ggattgcacg

CaacCagacaa

aggacggcaa
tcatggccga
aggacggcag
ccgtgectgcet
acgagaagcg
gcatggacga
gcctcgactg
ttgaccctgg

cattgtctga

gaggattggg
gcggaaagaa
agcgegecesgs
cccgctectt
gctctaaatc
aaaaaacttg
cgccctttga
acactcaacc
tattggttaa
tgtgtcagtt
tgcatctcaa
gtatgcaaag
tcccgcccct
ttatttatgc
gecttttttgg
gatctgatca
caggttctcc

tcggetgctc

catcctgggg
caagcagaag
cgtgcagctc
gcccgacaac
cgatcacatg
gctgtacaag
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
ccagctgggg
gtgtggtggt
tcgetttcett
gggggctcecc
attagggtga
cgttggagtc
ctatctcggt
aaaatgagct
agggtgtgga
ttagtcagca
catgcatctc
aactccgccc
agaggccgag
aggcctaggc
agagacagga
ggccgettgg

tgatgccgcc

cacaagctgg
aacggcatca
gccgaccact
cactacctga
gtcctgctgg
gaattctaac
ttgccagcca
tcccactgtc
ttctattctg
caggcatgct
ctctaggggsg
tacgcgcagc
cccttecttt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
gatttaacaa
aagtccccag
accaggtgtg
aattagtcag
agttccgccc
gccgectctg
ttttgcaaaa
tgaggatcgt
gtggagaggc

gtgttccggc

agtacaacta
aggtgaactt
accagcagaa
gcacccagtc
agttcgtgac
gctagagggc
tctgttgttt

ctttcctaat

ggggetgees

ggggatgegg

tatccccacg
gtgaccgcta
ctcgccacgt
cgatttagtg
agtgggccat
aatagtggac
gatttataag
aaatttaacg
gctccccagc
gaaagtcccc
caaccatagt
attctccgcc
cctctgagct
agctcccggg
ttcgcatgat
tattcggcta

tgtcagcgca

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260



ggggegececg
cgaggcagcg
cgttgtcact
cctgtcatct
gctgcatacg
gcgagcacgt
tcaggggctc
ggatctcgtc
cttttctgga
gttggctacc
gctttacggt
gttcttctga
tcacgagatt
cgggacgeceg
cccaacttgt
acaaataaag
tcttatcatg
ctgtttcctg
ataaagtgta
tcactgcccg
cgegeggesa
ctgcgectcegg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt

accggatacc

gttctttttg
cggctatcgt
gaagcgggaa
caccttgctc
cttgatccgg
actcggatgg
gcgccagecg
gtgacccatg
ttcatcgact
cgtgatattg
atcgccgctc
gcgggactct
tcgattccac
gctggatgat
ttattgcagc
catttttttc
tctgtatacc
tgtgaaattg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttccccctgg

tgtccgectt

tcaagaccga

ggctggccac
gggactggct
ctgccgagaa
ctacctgccc
aagccggtct
aactgttcgc
gcgatgecctg
gtggceggct
ctgaagagct
ccgattcgca
ggggttcgaa
cgccgecttc
cctccagcegc
ttataatggt
actgcattct
gtcgacctct
ttatccgctc

tgcctaatga

gggaaacctg
gcgtattggg
geggegagesg
taacgcagga
cgecgttgcetg
ctcaagtcag
aagctccctc

tctcccttceg

cctgtccggt
gacgggegtt
gctattgggc
agtatccatc
attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggcg
tggcggcgaa
gcgcatcgcec
atgaccgacc
tatgaaaggt
ggggatctca
tacaaataaa
agttgtggtt
agctagagct
acaattccac
gtgagctaac
tcgtgccagc
cgctcttccg
gtatcagctc
aagaacatgt
gegtttttcc
aggtggcgaa
gtgcgctctc

ggaagcgtgg

gccctgaatg
ccttgcgcag
gaagtgccgg
atggctgatg
caagcgaaac
gatgatctgg
gcgcgeatgc
atcatggtgg
gaccgctatc
tgggctgacc
ttctatcgcc
aagcgacgcc
tgggcttcgg
tgctggagtt
gcaatagcat
tgtccaaact
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttcctcgct
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac

cgctttctca

aactgcagga
ctgtgctcga
ggcaggatct
caatgcggcg
atcgcatcga
acgaagagca
ccgacggcega
aaaatggccg
aggacatagc
gcttcctegt
ttcttgacga
caacctgcca
aatcgttttc
cttcgcccac
cacaaatttc
catcaatgta
atggtcatag
agccggaagc
tgcgttgcgc
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccccctgac
actataaaga
cctgececgcett

tagctcacgc

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880



tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcc
tcagcaataa
gcctccatcc
agtttgcgca
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg

caaatagggg

<210> 8

tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgctct
aacaaaccac
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgc
accagccagc
agtctattaa
acgttgttgc
tcagctccgg
cggttagctc
tcatggttat
ctgtgactgg
gctcttgcecc
tcatcattgg
ccagttcgat
gecgtttctgg
cacggaaatg
gttattgtct

ttccgcgcac

gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgtc
aatgataccg
cggaagggcc
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtcct
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga

atttccccga

cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata

tcggggcgaa

cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg

aaagtgccac

tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccggc
gtggtcctgc
taagtagttc
tgtcacgctc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcgecaca
aactctcaag
actgatcttc
aaaatgccgc
tttttcaata
aatgtattta

ctgacgtc

gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggccgca
gccatccgta
gtgtatgcegg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc

gaaaaataaa

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10428



<211> 2508
<212> DNA

<213> Artificial Sequence

<220>

<223> pMA-SV40pA vector V1.C.2

<400> 8
ctaaattgta

attttttaac

gatagggttg
gggaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
gcaatagcat
tgtccaaact
gcctcatggg
cattaacatg
gactcgctgc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc

agattacgcg

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattgttgtt
cacaaatttc
catcaatgta
ccttccgctc
gtcatagctg
gctcggtcegt
gaaccgtaaa
tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa

Cagaaaaaaa

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
gttaacttgt
acaaataaag
tcttatcatg
actgcccgct
tttccttgceg
tcgggtaaag
aaggccgcgt
cgacgctcaa
cctggaagct
gcctttctcec
tcggtgtagg
cgctgegect
ccactggcag
gagttcttga
gctctgctga
accaccgctg

ggatctcaag

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
ttattgcagc
catttttttc
tctggatctg
ttccagtcgg
tattgggcgc
cctggggtgc
tgctggegtt
gtcagaggtg
ccctcgtgceg
cttcgggaag
tcgttcgctc
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg

aagatccttt

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ttataatggt
actgcattct
cggatccaat
gaaacctgtc
tctccgettc
ctaatgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggegcett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt

gatcttttct

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
tacaaataaa
agttgtggtt
ctcgagctgg
gtgccagctg
ctcgctcact
aaaggccagc
ctccgccccc
acaggactat
ccgaccctgc
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc

acggggtctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



acgctcagtg gaacgaaaac tcacgttaag ggattttggt catgagatta tcaaaaagga 1440
tcttcaccta gatcctttta aattaaaaat gaagttttaa atcaatctaa agtatatatg 1500
agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctatc tcagcgatct 1560
gtctatttcg ttcatccata gttgcctgac tccccgtcgt gtagataact acgatacggg 1620
agggcttacc atctggcccc agtgctgcaa tgataccgecg agaaccacgc tcaccggctc 1680
cagatttatc agcaataaac cagccagccg gaagggccga gcgcagaagt ggtcctgcaa 1740
ctttatccgec ctccatccag tctattaatt gttgccggga agctagagta agtagttcgc 1800
cagttaatag tttgcgcaac gttgttgcca ttgctacagg catcgtggtg tcacgctcgt 1860
cgtttggtat ggcttcattc agctccggtt cccaacgatc aaggcgagtt acatgatccc 1920
ccatgttgtg caaaaaagcg gttagctcct tcggtcctcc gatcgttgtc agaagtaagt 1980
tggccgcagt gttatcactc atggttatgg cagcactgca taattctctt actgtcatgc 2040
catccgtaag atgcttttct gtgactggtg agtactcaac caagtcattc tgagaatagt 2100
gtatgcggcg accgagttge tcttgcccgg cgtcaatacg ggataatacc gcgccacata 2160
gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa ctctcaagga 2220
tcttaccget gttgagatcc agttcgatgt aacccactcg tgcacccaac tgatcttcag 2280
catcttttac tttcaccagc gtttctgggt gagcaaaaac aggaaggcaa aatgccgcaa 2340
aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttcctt tttcaatatt 2400
attgaagcat ttatcagggt tattgtctca tgagcggata catatttgaa tgtatttaga 2460
aaaataaaca aataggggtt ccgcgcacat ttccccgaaa agtgccac 2508
<210> 9

<211> 4341

<212> DNA

<213> Artificial Sequence

<220>

<223> HLA-A 02:01 6xHis + Exon2/3-HA-L+R vector V1.C.6

<400> 9

ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagctc 60
attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga 120
gatagggttg agtggccgct acagggcgct cccattcgecc attcaggectg cgcaactgtt 180



gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
atatatggag
cgacccccgc
tttccattga
agtgtatcat
gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
gatcaggtac
tggccctgac
ctcggccagg
tcgtgecggtt
agcaggagss
ctcaccgagt
acaccgtcca
accaccagta
ggaccgeggc
cggagcagtt
agaacgggaa
ctgtctctga
tcacactgac

ccaggcecctgc

tttcggtgceg
gattaagttg
agcgcgacgt
aattcgctac
ttccgecgtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
catggccgtc
ccagacctgg
acgcggagag
cgacagcgac
tccggagtat
ggacctgggg
gaggatgtat
cgcctacgac
ggacatggca
gagagcctac
ggagacgctg
ccatgaagcc
ctggcagcegg

aggggatgga

ggcctcttceg
ggtaacgcca
aatacgactc
cggtatagta
cataacttac
caataatgac
tggagtattt
cgccccctat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
atggcgcccc
gcgggctctc
ccacgcttca
gccgegagec
tgggacgggsg
accctgecgceg
ggctgegacg
ggcaaggatt

gctcagacca

ctggagggca
cagcgcacgg
accctgaggt

gatggggasgsg

accttccaga

ctattacgcc
gggttttccc
actatagggc
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
gaaccctcgt
actccatgag
tcgeagtggg
agaggatgga
agacacggaa
gctactacaa
tggggtcgga
acatcgccct
ccaagcacaa
cgtgcgtgga
acgcccccaa
gctgggecect

acCagaccca

agtgggcegsc

agctggcgaa
agtcacgacg
gaattggcgg
gggtcattag
ccgecctggcet
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgccccat
gctggtttag
cctgctactc
gtatttcttc
ctacgtggac
geegegegecs
agtgaaggcc
ccagagcgag
ctggcgcttc
gaaagaggac
gtgggaggcg
gtggctccgc
aacgcatatg

gagcttctac

ggacacggag

tgtggtggty

agggggatgt

ttgtaaaacg
aaggccgtca
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca
tcgggggctc
acatccgtgt
gacacgcagt
ccgtggatag
cactcacaga
gcecggttctc
ctccgecggat
ctgcgctctt
gcccatgtgg
agatacctgg
actcaccacg
cctgcggaga
ctcgtggaga

ccttctggac

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

1740

1800



aggagcagag
gatgggagcc
tctttggagc
cagatagaaa
atgtgtctct
cgtctagacc
aacctccaca
tgtttattgc
aagcattttt
atgtctggat

gctttccagt

gcgtattggg
aagcctgggg
cgttgetggc
caagtcagag
gctccctegt
tccctteggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt

gcttaatcag

atacacctgc
gtcttcccag
tgtgatcact
aggagggasc
cacagcttgt
tgatcataat
cctccccectg
agcttataat
ttcactgcat
ctgcggatcc
cgggaaacct
cgctctccge
tgcctaatga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggeg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc

tgaggcacct

catgtgcagc
cccaccatcc
ggagctgtgg
tactctcagg
aaagtgcccg
caagccatat
aacctgaaac
ggttacaaat
tctagttgtg
aatctcgagc
gtcgtgccag
ttcctcgctc
gcaaaaggcc
aggctccgcc
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgce
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat

atctcagcga

atgagggttt
ccatcgtggg
tcgctgetgt
ctgcaagcag
ggcatcatca
cacatctgta
ataaaatgaa
aaagcaatag
gtttgtccaa
tgggcctcat
ctgcattaac
actgactcgc
agcaaaaggc
cccctgacga
tataaagata
tgccgcttac
gctcacgcectg
acgaaccccc
acccggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac

tctgtctatt

gcccaagecc
catcattgct
gatgtggagg
tgacagtgcc
ccatcaccac
gaggtttact
tgcaattgtt
catcacaaat
actcatcaat
gggccttccg
atggtcatag
tgcgctcggt
caggaaccgt
gcatcacaaa
ccaggcecgttt
cggatacctg
taggtatctc
cgttcagccc
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac

tcgttcatcc

ctcaccctga
ggcctggttc
aggaagagct
cagggctctg
tgactatagt
tgctttaaaa
gttgttaact
ttcacaaata
gtatcttatc
ctcactgccc
ctgtttcctt
cgttcgggta
aaaaaggccg
aatcgacgct
ccccctggaa
tccgectttc
agttcggtgt
gaccgctgceg
tcgccactgg
acagagttct
tgcgctctgc
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat

atagttgcct

1860

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

3420



gactccccgt
caatgatacc
ccggaaggsc
attgttgccg
ccattgctac
gttcccaacg
ccttcggtcc
tggcagcact
gtgagtactc
cggcgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg
catttccccg
<210> 10

<211> 4332
<212> DNA

cgtgtagata
gcgagaacca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tccgatcgtt
gcataattct
aaccaagtca
acgggataat

ttcggggcga

tcgtgcaccc
aacaggaagg
catactcttc
atacatattt

aaaagtgcca

actacgatac
cgctcaccgg
agtggtcctg
gtaagtagtt
gtgtcacgct
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgcgccac
aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt

C

<213> Artificial Sequence

<220>

gggagggctt

ctccagattt
caactttatc
cgccagttaa
cgtcgtttgg
cccccatgtt
agttggccgc
tgccatccgt
agtgtatgcg
atagcagaac
ggatcttacc
cagcatcttt
caaaaaaggg
attattgaag

agaaaaataa

accatctggc
atcagcaata
cgcctccatc
tagtttgcgc
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag

acaaataggg

<223> HLA-B 35:01 6xHis + Exon2/3-HA-L+R vector V1.C.9

<400> 10
ctaaattgta

attttttaac

gatagggttg
gggaaggecg
gctgcaaggc

acggccagtg

agcgttaata
caataggccg
agtggccgct
tttcggtgcg
gattaagttg

agcgcgacgt

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca

aatacgactc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc

actatagggc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg

gaattggcgg

cccagtgctg
aaccagccag
cagtctatta
aacgttgttg
ttcagctccg
gcggttagct
ctcatggtta
tctgtgactg
tgctcttgec
ctcatcattg
tccagttcga
agcgtttctg
acacggaaat
ggttattgtc

gttccgcgca

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg

aaggccgtca

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4341

60

120

180

240

300

360



aggccgcatg
atatatggag
cgacccccgc
tttccattga
agtgtatcat
gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
gatcaggtac
tggccctgac
cccggecagg
tcgtgaggtt
agcaggagss
cttaccgaga
acatcatcca
atgaccagtc
ggaccgeggc
cggagcagct
agaacgggaa
ccgtctctga
tcacactgac
ccagaccagc
aagagcagag
gatgggagcc

tcctagcagt

aattcgctac
ttccgcgtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
catgcgggtc
cgagacctgg
acgcggagag
cgacagcgac
gccggagtat
gagcctgegg
gaggatgtat
cgcctacgac
ggacaccgcg
gagagcctac
ggagactctt
ccatgaggcc
ctggcagegg
aggagataga
atacacatgc
atcttcccag

tgtggtcatc

cggtatagta
cataacttac
caataatgac
tggagtattt
cgccccctat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
acggcgeccc
gccggctccc
ccacgcttca
gccgegagtc
tgggaccgga
aacctgcgcg
ggctgcgacc
ggcaaggatt

gctcagatca

ctggagggcc
cagcgcgcag
accctgaggt
gatggcgagg
accttccaga
catgtacagc

tccaccatcc

ggagctgtgg

atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
gaaccgtcct
actccatgag
tcgeagtggg
cgaggacgga
acacacagat
gctactacaa
tggggccecga
acatcgccct
cccagcgcaa
tgtgcgtgga
atcctccaaa
gctgggecect
accaaactca
agtgggcagc
atgaggggct
ccatcgtggg

tcgctactgt

gggtcattag
ccgectggcet
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgccccat
gctggtttag
cctgctgctc
gtatttctac
ctacgtggac
gcctegggeg
cttcaagacc
ccagagcgag
cgggegcectc
gaacgaggac
gtgggaggcg
gtggctccgc
gacacacgtg

gggcttctac

ggacactgag
tgtggtggty
gccgaagecc
cattgttgct

gatgtgtagg

ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca
tggggggcag
accgccatgt
gacacccagt
ccatggatag
aacacacaga
gcecgggtctc
ctccgegggc
ctgagctcct
gccegtgtgg
agatacctgg
acccaccacc
cctgcggaga
cttgtggaga
ccttctggag

ctcaccctga

ggcctggctg

aggaagagct

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



caggtggaaa
atgtgtctct
ctgatcataa
acctccccct
cagcttataa
tttcactgca
tctgcggatc
tcgggaaacc
gcgctcteceg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc

ccgagcgcag

aggagggasc
cacagctccc
tcaagccata
gaacctgaaa
tggttacaaa
ttctagttgt
caatctcgag
tgtcgtgcca
cttcctcgcet
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg

aagtggtcct

tactctcagg
gggcatcatc
tcacatctgt
cataaaatga
taaagcaata
ggtttgtcca
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt

gcaactttat

ctgcgtccag
accatcacca
agaggtttac
atgcaattgt
gcatcacaaa
aactcatcaa
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat

ccgcctccat

cgacagtgcc
ctgactatag
ttgctttaaa
tgttgttaac
tttcacaaat
tgtatcttat
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tcccecctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgct
aaaccagcca

ccagtctatt

cagggctctg
tcgtctagac
aaacctccac
ttgtttattg
aaagcatttt
catgtctgga
cgctttccag
tgcgtattgg
aaagcctggg
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac

gccggaagss

aattgttgcc

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



gggaagctag

caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcsg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt
gaaaagtgcc
<210> 11

<211> 5520
<212> DNA

agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt

ac

tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

<213> Artificial Sequence

<220>

<223> AAVS1-S_A24 6xH

<400> 11
ctaaattgta

attttttaac

gatagggttg
gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
accacgtgat

ctccctcacc

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattgctgcc
gtcctctgag

caaccccatg

atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

vector V1.F.8

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
caaggatgct
cggatcctcc

ccgtgttcac

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
ctttccggag
ccgtgtctgg

tcgctgggtt

caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgegc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
cacttccttc
gtcctcteccg

cccttttcect

gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
tcggecgetgc
ggcatctctc

tctccttctg

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4332

60

120

180

240

300

360

420

480

540



gggcctgtgce
cccgcctcecc
cccgtctccc
ctcctgtgga
acctctctag
gagctcagct
tgctgcctcc
taatgtggct
acggggtcat
ggcccgectg
cccatagtaa
actgcccact
aatgacggta
acttggcagt
tacatcaatg
gacgtcaatg
aactccgccc
agagctggtt
cgtcctgcta

gaggtatttc

gggctacgtg
ggagcegegs
gaaagtgaag
caaccagagc
ggacgggcegc
cctgaaagag

caagtgggag

catctctcgt
cttcttgtag
tggcttagca
ttcgggtcac
tctgtgctag
agtcttcttc
agggatcctg
ctggttctgg
tagttcatag
gctgaccgcc
cgccaatagg
tggcagtaca
aatggcccgc
acatctacgt
ggcgtggata
ggagtttgtt
cattgacgca
tagtgaaccg
ctctcgggss
tccacatccg
gacgacacgc
gcgeegtgga
gcccactcac
gaggcceggtt
ttcctccgeg
gacctgcgct

gcggeccatg

ttcttaggat
gcctgcatca
cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg
tgtccccgag
gtacttttat
cccatatatg
caacgacccc
gactttccat
tcaagtgtat
ctggcattat
attagtcatc
gcggtttgac
ttggcaccaa
aatgggcggt
tcagatcagg
ccctggecect
tgtctcggcc
agttcgtgcg
tagagcagga
agactgaccg
ctcacaccct
gataccacca

cttggaccgc

tggcggagca

ggccttctcc
tcaccgtttt
ctcttgettt
tttcatttgg
cccctgtcat
ggccctatgt
ctgggaccac
ctgtcccctc
gagttccgcg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca
tcacggggat
aatcaacggg
aggcgtgtac
taccatggcc
gacccagacc
aggacgegga
gttcgacagc
ggggceggag
agagaacctg
ccagatgatg
gtacgcctac
ggcggacatg

gcagagagcc

gacggatgtc
tctggacaac
ctttgecctgg
gcagctcccc
ggcatcttcc
ccacttcagg
cttatattcc
caccggtata
ttacataact
cgtcaataat
gggtggagta
gtacgccccc
tgaccttatg
tggtgatgcg
ttccaagtct
actttccaaa
ggtgggaggt
gtcatggcgc
tgggcaggct
gagccacgct
gacgccgcga
tattgggacg
cggatcgcgc
tttggctgceg
gacggcaagsg
gcggctcaga

tacctggagg

tcccttgegt
cccaaagtac
acaccccgtt
tacccccctt

aggggtccga

acagcatgtt
cagggccggt
gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttcct
gttttggcag
ccaccccatt
atgtcgtaac
ctatataagc
cccgaaccct
cccactccat
tcatcgccgt
gccagaggat
aggagacagg
tccgctacta
acgtggggtc
attacatcgc
tcaccaagcg

gcacgtgcgt

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



ggacgggctc

caagacacat
cctgggcettc
ccaggacacg
agctgtggtg
tctgcccaag
gggcatcatt
tgtgatgtgg
cagtgacagt
tcaccatcac
gtagaggttt
gaatgcaatt
tagcatcaca
caaactcatc
gcccccatcc
tgttaggcag
gccagaacct
gcaggggstsg
cgctaccctc
cctggtgctg
agaataagtt
ttgttcctcc
cagggctgtg
tcctcgagcet
tcgtgccagc
tcctcgctca

caaaaggcca

cgcagatacc
atgacccacc
taccctgcgg
gagcttgtgg
gttccttctg

cccctcaccc

gctggectgg
aggaggaaca

gcccagggcet

cactgactat
acttgcttta
gttgttgtta
aatttcacaa
aatgtatctt
ttaggcctcc
attccttatc
ctaaggtttg
ggagggaags
tcccagaacc
cagcttcctt
ggtcctgagt
gtgcgtcagt
gtgaggaggsg
gggcctcatg
tgcattaaca
ctgactcgct

gcaaaaggcc

tggagaacgg
accccatctc
agatcacact
agaccaggcc
gagaggagca
tgagatggga
ttctccttgg
gctcagatag
ctgatgtgtc
agtcgtctag
aaaaacctcc
acttgtttat
ataaagcatt
atcatgtctg
tccttcctag
tggtgacaca
cttacgatgg
gggggatgcg
tgagctgctc
acacttccca
tctaactttg
tttacctgtg
gggtgtccgt
ggccttccgc
tggtcatagc
gcgctceggtc

aggaaccgta

gaaggagacg
tgaccatgag
gacctggcag

tgcaggggat

gagatacacc
gccatcttcc
agctgtgatc
aaaaggagsgs
tctcacagct
acctgatcat
acacctcccc
tgcagcttat
tttttcactg
gatctgcgga
tctcctgata
cccccatttc
agccagagag
tgacctgccc
tgacgcggct
agaggagaag
gctcttcacc
agataaggcc
gtggaaaact
tcactgcccg
tgtttccttg
gttcgggtaa

aaaaggccgc

ctgcagcgca
gccactctga
cgggatgggg
ggaaccttcc
tgccatgtgc
cagcccaccg
actggagctg
agctactctc
tgtaaagtgc
aatcaagcca
ctgaacctga
aatggttaca
cattctagtt
tcaggattgg
ttcgtctaac
ctggagccat
gatcctggga
ggttctcagt
gtctggtgeg
cagtttggaa
tttctagccc
agtagccacc
ccctttgtga
ctttccagtc

cgtattgggc

agcctggggt

gttgctggeg

cggacccccc
gatgctgggc
aggaccagac
agaagtgggc
agcatgaggg
tccccatcgt
tggtcgctgc
aggctgcaag
ccgggcatca
tatcacatct
aacataaaat
aataaagcaa
gtggtttgtc
tgacagaaaa
ccccacctcec
ctctctcctt
gggagacttg
ggccaccctg
tttcactgat
aaacaaaatc
ccaatttata
cccgtecctgg
gaatggtgcg
gggaaacctg
gctctccgcet
gcctaatgag

tttttccata

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



ggctccgcecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccggc
gtggtcctgc
taagtagttc
tgtcacgctc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcgccaca
aactctcaag
actgatcttc

aaaatgccgc

ccctgacgag
ataaagatac
gccgcttacc
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggccgca
gccatccgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt

aaaaaaggga

catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcc
tcagcaataa
gcctccatcc
agtttgcgca
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca

ataagggcga

atcgacgctc
cccctggaag
ccgectttcet
gttcggtgta
accgctgcegc
cgccactggc
cagagttctt
gcgctetget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgc
accagccagc
agtctattaa
acgttgttgc
tcagctccgg
cggttagctc
tcatggttat
ctgtgactgg
gctcttgecc
tcatcattgg
ccagttcgat
gcgtttctgg

cacggaaatg

aagtcagagg
ctccctcgtg
cccttcggga
ggtcgttcgc
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgtc
aatgataccg
cggaagggcc
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtcct
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa

ttgaatactc

tggcgaaacc
cgctctcctg
agecgtggcegc
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagaaccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata

tcggggcgaa

cgtgcaccca

acaggaaggc

atactcttcc

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



tttttcaata ttattgaagc atttatcagg gttattgtct catgagcgga tacatatttg

aatgtattta gaaaaataaa caaatagggg ttccgcgcac atttccccga aaagtgccac

<210> 12
<211> 5733
<212> DNA

<213> Artificial Sequence

<220>

<223> AAVS1-L_BO7_6xH

<400> 12
ctaaattgta

attttttaac

gatagggttg
gggaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
cccaggcagg
gtctgcagct
cttcaggttc
aggatgctct
gatcctcccc
gtcttcactc
cttaggatgg
ctgcatcatc
cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg

gtgtccccga

agcgttaata
caataggccg
agtggccgct
tttcggtgcg
gattaagttg
agcgcgacgt
aattgagctc
tcctgectttc
tgtggectgg
cgtcttcectc
ttccggagca
gtgtctgggt
gctgggttcc
ccttctccga
accgtttttc
ctcttgettt
tttcatttgg
cccctgtcat

ggcccctatg

gctgggacca

vector V1.F.10

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
tactggcttc
tctgacctgc
gtcacctcta
cactccctct
cttccttctc
cctcteccggg
cttttccttc
cggatgtctc
tggacaaccc
ctttgectgg
gcagctcccc
ggcatcttcc
tccacttcag

ccttatattc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
tgcgccgect
attctctccc
cggectggccc
tcccettgcet
ggcgctgcac
catctctcct
tccttctggg
ccttgegtcc
caaagtaccc
acaccccgtt
tacccccctt
aggggtccga
gacagcatgt

ccagggeegg

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ctggcccact
ctgggecctgt
agatccttcc
ctctgctgtg
cacgtgatgt
ccctcaccca
gcctgtgceca
cgcctcccect
cgtctccctg
ctcctgtgga
acctctctag
gagctcagct
ttgctgcctc

ttaatgtggc

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gtttcccctt
gccgetttct
ctgccgectc
ttgctgccca
cctctgagcg
accccatgcc
tctctcgttt
tcttgtaggc
gctttagcca
ttcgggtcac
tctgtgctag
agtcttcttc
cagggatcct

tctggttctg

5460

5520

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ggtactttta
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcegg
gtcagatcag
gccctggecc
gtgtctcggc
cagttcgtga
atagagcagg
cagactgacc
tctcacaccc
gggcatgacc
tcctggaccg
gaggcggagce
ctggagaacg
caccccatct
gagatcacac
gagaccagac
ggagaagagc
ctgagatggg

gctgtcctag

tctgtcccct
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
gtaccatgct
tgaccgagac
caggacgegg
ggttcgacag
aggggecegga
gagagagcct
tccagagcat
agtacgccta
ccgeggacac
agcggagagc
ggaaggacaa
ctgaccatga
tgacctggca
cagcaggaga
agagatacac
agccgtcttc

cagttgtggt

ccaccggtat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
ggtcatggcg
ctgggeeggce
agagccacgc
cgacgccgceg
gtattgggac
gcggaacctg
gtacggctgc
cgacggcaag
ggcggctcag
ctacctggag
acttgagcgc
ggccaccctg
gcgggatggce
tagaaccttc
atgccatgta
ccagtccacc

catcggagct

agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
ccccgaaccg
tcccactcca
ttcatctcag
agtccgagag
cggaacacac
cgcggctact
gacgtggggc
gattacatcg
atcacccagc
ggcgagtgeg
gcagaccctc
aggtgctggg
gaggaccaaa
cagaagtggg
cagcatgagg
gtccccatcg

gtggtcgctg

tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctggt
tcctecctgcet
tgaggtattt
tgggctacgt
aggageccgesg
agatctacaa
acaaccagag
cggacggecg
ccctgaacga
gcaagtggga
tggagtggct
caaagacaca
ccctgggttt
ctcaggacac
cagctgtggt
ggctgccgaa
tgggcattgt

ctgtgatgtg

ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
gctctcggeg
ctacacctcc
ggacgacacc
ggcgeegtgg
ggcccaggca
cgaggeegeg
cctcctccgce
ggacctgcgc
ggcggececegt
ccgcagatac
cgtgacccac
ctaccctgcg
tgagcttgtg
ggtgccttct
gcccctcacc
tgctggectg

taggaggaag

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



agttcaggtg
tctgatgtgt
agacctgatc
ccacacctcc
attgcagctt
tttttttcac
tggatctgcg
gtctcctgat
cacccccatt
ggagccagag
gcgtgacctg
ctctgacgcg
ccaagaggag
ttggctcttc
gtgagataag
cgtgtggaaa
cgctcactgc
agctgtttcc
gtcgttcggg
gtaaaaaggc
aaaatcgacg
ttccccctgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact

ctacagagtt

gaaaaggagsg

ctctcacagc
ataatcaagc
ccctgaacct
ataatggtta
tgcattctag
gatcaggatt
attgggtcta
tcctggagcc
aggatcctgg
cccggttctc
gctgtctggt
aagcagtttg
acctttctag
gccagtagcc
actccctttg
ccgctttcca
ttgcgtattg
taaagcctgg
cgecgttgcetg
ctcaagtcag
aagctccctc
tctcccttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc

cttgaagtgg

gagctactct
tcccgggeat
catatcacat
gaaacataaa
caaataaagc
ttgtggtttg
ggtgacagaa
acccccacct
atctctctcc
gagggagagc
agtggccacc
gcgtttcact
gaaaaacaaa
tccccaattt
agccccgtcc
tgagaatggt
gtcgggaaac
ggcgctctcc
ggtgcctaat
gegtttttcc
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca

tggcctaact

caggctgcgt
catcaccatc
ctgtagaggt
atgaatgcaa
aatagcatca
tccaaactca
aagccccatc
cctgttaggc
ttgccagaac
ttggcaggssg
ctgcgctacc
gatcctggtg
atcagaataa
atattgttcc
tggcagggct
gcgtcctcga
ctgtcgtgcc
gcttcctcegc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag

acggctacac

gcagcgacag
accactgact
ttacttgctt
ttgttgttgt
caaatttcac
tcaatgtatc
cttaggcctc
agattcctta
ctctaaggtt
gtgggaggga
ctctcccaga
ctgcagcttc
gttggtcctg
tccgtgegtc
gtggtgagga
gctgggcctc
agctgcatta
tcactgactc
ccagcaaaag
cccccctgac
actataaaga
cctgececgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat

tagaagaaca

tgcccagggc

atagtcgtct
taaaaaacct
taacttgttt
aaataaagca
ttatcatgtc
ctccttccta
tctggtgaca
tgcttacgat
agggggggat
acctgagctg
cttacacttc
agttctaact
agttttacct
ggggggtgtc
atgggccttc
acatggtcat
gctgegetceg
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtg

gtatttggta

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440



tctgcgectct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgc
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa

agggttattg

gggttccgeg

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

13
7062
DNA

<220>

<223>

<400> 13

gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagg
taattgttgc
tgccattgct
cggttcccaa
ctccttcggt
tatggcagca
tggtgagtac
cccggegtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagc

cacatttccc

gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagaac
gccgagcegcea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggc
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat

cgaaaagtgc

Artificial Sequence

gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat

cac

AAVS1-1_GFP_HCMVpp65_WT vector V1.G.10

tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggagesc
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtcgttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga

ttagaaaaat

tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgecctcca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc

aaacaaatag

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5733



ctaaattgta

attttttaac

gatagggttg
gggaageecs
gctgcaaggc
acggccagtg
aggccgcatg
cccaggcagg
gtctgcagct
cttcaggttc
aggatgctct
gatcctcccc
gtcttcactc
cttaggatgg
ctgcatcatc
cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg
gtgtccccga
ggtactttta
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta

tattagtcat

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattgagctc
tcctgetttc
tgtggectgg
cgtcttcctc
ttccggagca
gtgtctgggt
gctgggttcc
ccttctccga
accgtttttc
ctcttgettt
tttcatttgg
cccctgtcat
ggcccctatg
gctgggacca
tctgtcccct
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac

cgctattacc

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
tactggcttc
tctgacctgc
gtcacctcta
cactccctct
cttccttctc
cctcteccggg
cttttccttc
cggatgtctc
tggacaaccc
ctttgectgg
gcagctcccc
ggcatcttcc
tccacttcag
ccttatattc
ccaccggtat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat

atggtgatgc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
tgcgccgect
attctctccc
cggectggcecc
tccccttgcet
ggcgctgcac
catctctcct
tccttctggg
ccttgegtcc
caaagtaccc
acaccccgtt
tacccccctt
aggggtccga
gacagcatgt
ccagggccgs
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc

ggttttggca

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ctggcccact
ctgggecctgt
agatccttcc
ctctgctgtg
cacgtgatgt
ccctcaccca
gcctgtgceca
cgcctcccect
cgtctccctg
ctcctgtgga
acctctctag
gagctcagct
ttgctgcctc
ttaatgtggc
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag

gtacatcaat

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gtttcccctt
gccgetttct
ctgccgcectc
ttgctgccca
cctctgagcg
accccatgcc
tctctcgttt
tcttgtaggc
gctttagcca
ttcgggtcac
tctgtgctag
agtcttcttc
cagggatcct
tctggttctg
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg

tacatctacg

gggcgtggat

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

1560

1620



agcggtttga
tttggcacca
aaatgggcegg
gtcagatcag
gagtgcagaa
ggcacacctg
ttcagcccct
cccageggct
cggatcgaga
geeggeagag
atcttcaccg
gacaacgacc
agcagcgtgg
aacggcggac
ggcatcgtgg
agtggagagg
atggagtcgc
cacgtgctga
ctcctgcaga
tacacgcccg
tactttacgg
agcatctgcc
ctgaacatcc
cacctgcccg
ctcacggtct

tactacacgt

gcgcacgagc

ctcacgggga

aaatcaacgg
taggcgtgta
gtaccgccac
tcaccggcac
aacagggcag
acctgctgtc
acgagaaccc
agtacgagga
tgatcggcga
acaagatcat
tggacggcag
tggacagcca
ccatgttcgc
aataccagca
gcagaggaag
gcggtegecg
aagccgtgtt
cgggtatcca
actcgacgcc
gcagcgaggt
ccagccagga
ccagcatcaa
tagctgacgc
cgggactggc
cagcgttcgt

tggtttgctc

tttccaagtc
gactttccaa
cggtgggagg
catggaatcc
cctgaacggc
aatgaccaac
tcacgtgatg
tttcctgcac
cggcggegtg
cttcaaagtg
ccggtccaac
cttcaccaga
catgcacttc
cttcagacgg
cgccttcaag
tctgctaaca
ttgtcccgaa
tagtcgcggc
cgtacgcgtg
atgccaccgc
ggagaacgtg
gcccatgtcg
cgtgcaccac
tgtgattcac
ctggacgcgt
gtttcccacc

catggagaac

tccaccccat
aatgtcgtaa
tctatataag
gatgagtctg
gtggaatttg
aagatgaagt
ggctacggct
gccatcaaca
ctgcacgtgt
atgggcaccg

gccaccgtgg

accttctccc
aagagcgcca
gtggaagagg
acccccgatg
tgtggtgacg
atgatatccg
gatacgccgg
agccagccct
ggcgacaatc
tcggtcaacg
atctatgtgt
tacccgtcgg
gcgtcgggca
cagcagaacc
aaggacgtgg

acgcgcgcaa

tgacgtcaat
caactccgcc
cagagctggt
gcctgececgc
agctcgtggg
ccaccaaggg
tctaccactt
acggcggcta
ccttcagcta
gattccccga
aacatctgca
tgcgggatgg
tccaccccag
accacagcaa
ccgatgccgg
tcgaggagaa
tactgggtcc
tgctgccgca
cgctgatctt
agctgcaggt
tgcacaaccc
acgcgctgcc
cggecgageg
agcagatgtg
agtggaaaga
cactgcggca

ccaagatgca

gggagtttgt
ccattgacgc
ttagtgaacc
catggaaatc
cggaggcgag
ggccctgacc
cggcacctac
caccaacacc
cagatacgag
ggacagcgtg
ccccatgggc
cggctactac
catcctccag
caccgagctg
cgaggaaggc
tcctggccca
catttcgggg
cgagacgcga
ggtatcgcag
gcagcacacg
cacgggccga
gctcaagatg
caaacaccga
gcaggegegt
gcccgacgtc
cgtggtgtgc

ggtgataggt

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

3180

3240



gaccagtacg
tttatgcacg
caacccttca
ataatcaaac
cattttgggc
atgaacgggc
cagtacgatc
cctcagtaca
taccgacaca
accagcggat
accggegecsg
tcctcggcega
accgtcgcegc
gtgttcacct
gctacggttc
taccgcatct
cgccaccggce
ggttgatcta
aaaaaacctc
aacttgttta
aataaagcat
tatcatgtct
tccttcctag
ctggtgacac
gcttacgatg

ggggeggatg

cctgagctgc

tcaaggtgta
tcacgctggg
tgcgccccca
cgggcaagat
tgctgtgtcc
agcagatctt
ccgtggetgc
gcgagcaccc
cctgggaccg
cggactccga
gcgccatggc
cggcgtgcac
ccgaagagga
ggccgecctg

agggtcagaa

tcgccgaatt
aagacgcctt
gacctgatca
cacacctccc
ttgcagctta
ttttttcact
ggatctgcegg
tctcctgata
acccccattt
gagccagaga
cgtgacctgc

tctgacgcgg

cctggagtcc
ctctgacgtg
cgagcgcaac
ctcgcacatc
caagagcatc
cctggaggta
gctcttcttt
caccttcacc
gcacgacgag
Ccgaagaactc
gggcgcctcc
gtcgggegtt
caccgacgag
gcaggeceggce
tctgaagtac
ggaaggcgta
gccecgggeca
taatcaagcc
cctgaacctg
taatggttac
gcattctagt
atcaggattg
ttgggtctaa
cctggagcca
ggatcctggg
ccggttctca

ctgtctggtg

ttctgcgagg
gaagaggacc
ggctttacgg
atgctggatg
ccgggectga
caagccatac
ttcgatatcg
agccagtatc
ggtgccgccc
gtaaccaccg
acttccgcegg
atgacacgcg
gattccgaca
atcctggccc
caggagttct
tggcagcccg
tgcatcgcct
atatcacatc
aaacataaaa
aaataaagca
tgtggtttgt
gtgacagaaa
cccccacctce
tctctctect
agggagagct
gtggccaccc

cgtttcactg

acgtgccctc
tgacgatgac
tgttgtgtcc
tggcttttac
gcatctcagg
gcgagaccgt
acttgctgct
gcatccaggg
agggcgacga
agcgcaagac
gccgcaaacg
gccgecttaa
acgaaatcca
gcaacctggt
tctgggacgc
ctgcgcaacc
cgacgcccaa
tgtagaggtt
tgaatgcaat
atagcatcac
ccaaactcat
agccccatcc
ctgttaggca
tgccagaacc
tggcagggssg
tgcgctaccc

atcctggtgc

cggcaagctc
ccgcaacccg
Caaaaatatg
ctcacacgag
taacctgttg
ggaactgcgt
gcagcgeges
caagcttgag
cgacgtctgg
gccccgegtc
Ccaaatcagca
ggccgagtcc
caatccggcc
gcccatggtg
caacgacatc
caaacgtcgc
aaagcaccga
tacttgcttt
tgttgttgtt
aaatttcaca
caatgtatct
ttaggcctcc
gattccttat
tctaaggttt
tgggagggaa
tctcccagaa

tgcagcttcc

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

4800

4860



ttacacttcc
gttctaactt
gttttacctg
gggggtgtcc
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtsgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg

gtatggcttc

caagaggaga
tggctcttca
tgagataagg
gtgtggaaaa
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcet
aaaccagcca
ccagtctatt
caacgttgtt

attcagctcc

agcagtttgg
cctttctagt
ccagtagcca
ctccctttgt
cgctttccag
tgcgtattgg
aaagcctggg
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gccggaages
aattgttgcc
gccattgcta

ggttcccaac

aaaaacaaaa
ccccaattta
gccccgtcect
gagaatggtg
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag

caggcatcgt

gatcaaggcg

tcagaataag
tattgttcct
ggcagggctg
cgtcctcgag
tgtcgtgcca
cttcctcgcect
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc

agttacatga

ttggtcctga
ccgtgcgtca
tggtgaggag
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg

tcccccatgt

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480



tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
<210> 14

<211> 7062
<212> DNA

agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

<213> Artificial Sequence

<220>

<223> AAVS1-1_GFP_HCMVpp65 ANET vector V1.G.

<400> 14
ctaaattgta

attttttaac

gatagggttg
gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
cccaggcagg
gtctgcagct
cttcaggttc
aggatgctct

gatcctcccc

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattgagctc
tcctgetttc
tgtggectgg
cgtcttcctc

ttccggagca

gtgtctgggt

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
tactggcttc
tctgacctgce
gtcacctcta
cactccctct
cttccttctc

cctcteccggg

ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
tgcgccgect
attctctccc
cggetggcecc
tccccttgcet
ggcgctgcac

catctctcct

tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt

ac

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ctggcccact
ctgggecctgt
agatccttcc
ctctgctgtg
cacgtgatgt

ccctcaccca

aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gtttcccctt
gccgetttct
ctgccgcectc
ttgctgccca
cctctgagcg

accccatgcc

6540

6600

6660

6720

6780

6840

6900

6960

7020

7062

60

120

180

240

300

360

420

480

540

600

660

720



gtcttcactc
cttaggatgg
ctgcatcatc
cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg
gtgtccccga
ggtactttta
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcag
gagtgcagaa
ggcacacctg
ttcagcccct
cccagecggcet
cggatcgaga
gceggeagasg
atcttcaccg

gacaacgacc

gctgggttcc
ccttctccga
accgtttttc
ctcttgettt
tttcatttgg
cccctgtcat
ggcccctatg
gctgggacca
tctgtcccct
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
gtaccgccac
tcaccggcac
aacagggcag
acctgctgtc
acgagaaccc
agtacgagga
tgatcggcga
acaagatcat

tggacggcag

ctttteccttc
cggatgtctc
tggacaaccc
ctttgecctgg
gcagctcccc
ggcatcttcc
tccacttcag
ccttatattc
ccaccggtat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catggaatcc
cctgaacggc
aatgaccaac
tcacgtgatg
tttcctgcac
cggeggegtg
cttcaaagtg
ccggtccaac

cttcaccaga

tccttctggg
ccttgegtcc
caaagtaccc
acaccccgtt
tacccccctt
aggggtccga
gacagcatgt
ccagggceegg
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gatgagtctg
gtggaatttg
aagatgaagt
ggctacggct
gccatcaaca
ctgcacgtgt
atgggcaccg

gccaccgtgg

accttctccc

gcctgtgceca
cgcctcccect
cgtctccctg
ctcctgtgga
acctctctag
gagctcagct
ttgctgcctc
ttaatgtggc
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctggt
gcctgececgc
agctcgtggg
ccaccaaggg
tctaccactt
acggcggcta
ccttcagcta
gattccccga

aacatctgca

tgcgggatgg

tctctcgttt
tcttgtaggc
gctttagcca
ttcgggtcac
tctgtgctag
agtcttcttc
cagggatcct
tctggttctg
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
catggaaatc
cggaggcgag
ggccctgacc
cggcacctac
caccaacacc
cagatacgag
ggacagcgtg
ccccatgggc

cggctactac

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

2280

2340



agcagcgtgg
aacggcggac
ggcatcgtgg
agtggagagg
atggagtcgc
cacgtgctga
ctcctgcaga
tacacgcccg
tactttacgg
agcatctgcc
ctgaacatcc
cacctgcccg
ctcacggtct
tactacacgt
gcgcacgagc
gaccagtacg
tttatgcacg
caacccttca
ataatcaaac
cattttgggc
atgaacgggc
cagtacgatc
cctcagtaca
taccgacaca
accagcggat
accggegeceg

tcctcggcega

tggacagcca
ccatgttcgc
aataccagca
gcagaggaag
gcggtegecg
aagccgtgtt
cgggtatcca
actcgacgcc
gcagcgaggt
ccagccagga
ccagcgctaa
tagctgacgc
cgggactggc
cagcgttcgt
tggtttgctc
tcaaggtgta
tcacgctggg
tgcgccccca
cgggcaagat
tgctgtgtcc
agcagatctt
ccgtggetgc
gcgagcaccc
cctgggaccg
cggactccga
gcgccatggc

cggcgtgcac

catgcacttc
cttcagacgg
cgccttcaag
tctgctaaca
ttgtcccgaa
tagtcgcggc
cgtacgcgtg
atgccaccgc
ggagaacgtg
gcccatgtcg
cgaaacccac
tgtgattcac
ctggacgcgt
gtttcccacc
catggagaac
cctggagtcc
ctctgacgtg
cgagcgcaac
ctcgcacatc
caagagcatc
cctggaggta
gctcttcttt
caccttcacc
gcacgacgag
Ccgaagaactc
gggcgcctcc

gtcgggcgtt

aagagcgcca
gtggaagagg
acccccgatg
tgtggtgacg
atgatatccg
gatacgccgg
agccagccct
ggcgacaatc
tcggtcaacg
atctatgtgt
tacccgtcgg
gcgtcgggcea
cagcagaacc
aaggacgtgg
acgcgcgcaa
ttctgcgagg
gaagaggacc
ggctttacgg
atgctggatg
ccgggectga
caagccatac
ttcgatatcg
agccagtatc
ggtgccgccc
gtaaccaccg
acttccgcegg

atgacacgcg

tccaccccag
accacagcaa
ccgatgccgg
tcgaggagaa
tactgggtcc
tgctgccgca
cgctgatctt
agctgcaggt
tgcacaaccc
acgcgctgcc
cggecgageg
agcagatgtg
agtggaaaga
cactgcggca
ccaagatgca
acgtgccctc
tgacgatgac
tgttgtgtcc
tggcttttac
gcatctcagg
gcgagaccgt
acttgctgct
gcatccaggg
agggcgacga
agcgcaagac
gccgcaaacg

gccgecttaa

catcctccag
caccgagctg
cgaggaaggc
tcctggccca
catttcgggg
cgagacgcga
ggtatcgcag
gcagcacacg
cacgggccga
gctcaagatg
caaacaccga
gcaggegegt
gcccgacgtc
cgtggtgtgc
ggtgataggt
cggcaagctc
ccgcaacccg
Caaaaatatg
ctcacacgag
taacctgttg
ggaactgcgt
geagegeges
caagcttgag
cgacgtctgg
gccccgegtc
caaatcagca

ggccgagtcc

2400

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

3960



accgtcgcegc
gtgttcacct
gctacggttc
taccgcatct
cgccaccggce
ggttgatcta
aaaaaacctc
aacttgttta
aataaagcat
tatcatgtct
tccttcctag
ctggtgacac
gcttacgatg
gggggggatg
cctgagctgc
ttacacttcc
gttctaactt
gttttacctg
gggggtgtcc
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct

gtaggtatct

ccgaagagga
ggccgecctg

agggtcagaa

tcgccgaatt
aagacgcctt
gacctgatca
cacacctccc
ttgcagctta
ttttttcact
ggatctgcegg
tctcctgata
acccccattt
gagccagaga
cgtgacctgc
tctgacgcgg
caagaggaga
tggctcttca
tgagataagg
gtgtggaaaa
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt

cagttcggtg

caccgacgag
gcaggeceggce
tctgaagtac
ggaaggcgta
gccecgggeca
taatcaagcc
cctgaacctg
taatggttac
gcattctagt
atcaggattg
ttgggtctaa
cctggagcca
ggatcctggg
ccggttctca
ctgtctggtg
agcagtttgg
cctttctagt
ccagtagcca
ctccctttgt
cgctttccag
tgcgtattgg
aaagcctggg
gegttgetgg
tcaagtcaga
agctccctcg
ctcccttcegg

taggtcgttc

gattccgaca
atcctggccc
caggagttct
tggcagcccg
tgcatcgcct
atatcacatc
aaacataaaa
aaataaagca
tgtggtttgt
gtgacagaaa
cccccacctc
tctctctect
agggagagct
gtggccaccc
cgtttcactg
aaaaacaaaa
ccccaattta
gccccgtcect
gagaatggtg
tcgggaaacc
gcgctcteceg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc

gctccaagct

acgaaatcca
gcaacctggt
tctgggacgc
ctgcgcaacc
cgacgcccaa
tgtagaggtt
tgaatgcaat
atagcatcac
ccaaactcat
agccccatcc
ctgttaggca
tgccagaacc
tggcagggssg
tgcgctaccc
atcctggtgc
tcagaataag
tattgttcct
ggcagggctg
cgtcctcgag
tgtcgtgcca
cttcctcgct
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc

gctttctcat

gggctgtgtg

caatccggcc
gcccatggtg
caacgacatc
caaacgtcgc
aaagcaccga
tacttgcttt
tgttgttgtt
aaatttcaca
caatgtatct
ttaggcctcc
gattccttat
tctaaggttt
tgggagggaa
tctcccagaa
tgcagcttcc
ttggtcctga
ccgtgcgtca
tggtgaggag
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct

cacgaacccc

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580



ccgttcagcc
gacacgactt
taggcggtsgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgasg
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
<210> 15

<211> 7062
<212> DNA

cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcet
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gccggaages
aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt

ac

aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7062



<213> Artificial Sequence

<220>

<223> AAVS1-1_GFP_HCMVpp65 AIN vector V1.H.1

<400> 15
ctaaattgta

attttttaac

gatagggttg
gggaageecs
gctgcaaggc
acggccagtg
aggccgcatg
cccaggcagg
gtctgcagct
cttcaggttc
aggatgctct
gatcctcccc
gtcttcactc
cttaggatgg
ctgcatcatc
cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg
gtgtccccga
ggtactttta
gcccatatat
ccaacgaccc

ggactttcca

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattgagctc
tcctgetttc
tgtggectgg
cgtcttcctc
ttccggagca
gtgtctgggt
gctgggttcc
ccttctccga
accgtttttc
ctcttgettt
tttcatttgg
cccctgtcat
ggcccctatg
gctgggacca
tctgtcccct
ggagttccgc
ccgcccattg

ttgacgtcaa

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
tactggcttc
tctgacctgc
gtcacctcta
cactccctct
cttccttctc
cctcteccggg
ctttteccttc
cggatgtctc
tggacaaccc
ctttgectgg
gcagctcccc
ggcatcttcc
tccacttcag
ccttatattc
ccaccggtat
gttacataac

acgtcaataa

tgggtggagt

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
tgcgccgect
attctctccc
cggetggcecc
tccccttgcet
ggcgctgcac
catctctcct
tccttctggg
ccttgegtcc
caaagtaccc
acaccccgtt
tacccccctt
aggggtccga
gacagcatgt
ccagggccgs
agtaatcaat
ttacggtaaa
tgacgtatgt

atttacggta

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ctggcccact
ctgggecctgt
agatccttcc
ctctgctgtg
cacgtgatgt
ccctcaccca
gcctgtgceca
cgcctcccect
cgtctccctg
ctcctgtgga
acctctctag
gagctcagct
ttgctgcctc
ttaatgtggc
tacggggtca
tggcccgect
tcccatagta

aactgcccac

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gtttcccctt
gccgetttct
ctgccgcectc
ttgctgccca
cctctgagcg
accccatgcc
tctctcgttt
tcttgtaggc
gctttagcca
ttcgggtcac
tctgtgctag
agtcttcttc
cagggatcct
tctggttctg
ttagttcata
ggctgaccgc
acgccaatag

ttggcagtac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcegg
gtcagatcag
gagtgcagaa
ggcacacctg
ttcagcccct
cccageggcet
cggatcgaga
geeggeagag
atcttcaccg
gacaacgacc
agcagcgtgg
aacggcggac
ggcatcgtgg
agtggagagg
atggagtcgc
cacgtgctga
ctcctgcaga
tacacgcccg
tactttacgg
agcatctgcc
ctgaacatcc

cacctgcccg

tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
gtaccgccac
tcaccggcac
aacagggcag
acctgctgtc
acgagaaccc
agtacgagga
tgatcggcga
acaagatcat
tggacggcag
tggacagcca
ccatgttcgc
aataccagca
gcagaggaag
gcggtegecg
aagccgtgtt
cgggtatcca
actcgacgcc
gcagcgaggt
ccagccagga
ccagcatcaa

tagctgacgc

agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catggaatcc
cctgaacggc
aatgaccaac
tcacgtgatg
tttcctgcac
cggcggegtg
cttcaaagtg
ccggtccaac
cttcaccaga
catgcacttc
cttcagacgg
cgccttcaag
tctgctaaca
ttgtcccgaa
tagtcgcggc
cgtacgcgtg
atgccaccgc
ggagaacgtg
gcccatgtcg
cgtgcaccac

tgtgattcac

ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gatgagtctg
gtggaatttg
aagatgaagt
ggctacggct
gccatcaaca
ctgcacgtgt
atgggcaccg

gccaccgtgg

accttctccc
aagagcgcca
gtggaagagg
acccccgatg
tgtggtgacg
atgatatccg
gatacgccgg
agccagccct
ggcgacaatc
tcggtcaacg
atctatgtgt

tacccgtcgg

gcgtcgggca

caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctggt
gcctgececgc
agctcgtggg
ccaccaaggg
tctaccactt
acggcggcta
ccttcagcta
gattccccga
aacatctgca
tgcgggatgg
tccaccccag
accacagcaa
ccgatgccgg
tcgaggagaa
tactgggtcc
tgctgccgca
cgctgatctt
agctgcaggt
tgcacaaccc
acgcgctgcc
cggccgagceg

agcagatgtg

aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
catggaaatc
cggaggcgag
ggccctgacc
cggcacctac
caccaacacc
cagatacgag
ggacagcgtg
ccccatgggc
cggctactac
catcctccag
caccgagctg
cgaggaagsc
tcctggccca
catttcgggg
cgagacgcga
ggtatcgcag
gcagcacacg
cacgggccga
gctcaagatg

Caaacaccga

gcaggcgcegt

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



ctcacggtct
tactacacgt
gcgcacgagc
gaccagtacg
tttatgcacg
caacccttca
ataatcaaac
cattttgggc
atgaacgggc
cagtacgatc
cctcagtaca
taccgacaca
accagcggat
accggegecs
tcctcggcega
accgtcgcegc
gtgttcacct
gctacggttc
taccgcatct
cgccaccggce
ggttgatcta
aaaaaacctc
aacttgttta
aataaagcat
tatcatgtct
tccttcctag

ctggtgacac

cgggactggc
cagcgttcgt
tggtttgctc
tcaaggtgta
tcacgctggg
tgcgccccca
cgggcaagat
tgctgtgtcc
agcagatctt
ccgtggetgc
gcgagcaccc
cctgggaccg
cggactccga
gcgccatggc
cggcgtgcac
ccgaagagga
ggccgecctg

agggtcagaa

tcgccgaatt
aagacgcctt
gacctgatca
cacacctccc
ttgcagctta
ttttttcact
ggatctgcegg
tctcctgata

acccccattt

ctggacgcgt
gtttcccacc
catggagaac
cctggagtcc
ctctgacgtg
cgagcgcaac
ctcgcacatc
caagagcatc
cctggaggta
gctcttcttt
caccttcacc
gcacgacgag
Ccgaagaactc
gggcgcctcc
gtcgggegtt
caccgacgag
gcaggeceggce
tctgaagtac
ggaaggcgta
gccegggeca
taatcaagcc
cctgaacctg
taatggttac
gcattctagt
atcaggattg
ttgggtctaa

cctggagcca

cagcagaacc
aaggacgtgg
acgcgcgcaa
ttctgcgagg
gaagaggacc
ggctttacgg
atgctggatg
ccgggectga
caagccatac
ttcgatatcg
agccagtatc
ggtgccgccc
gtaaccaccg
acttccgcegg
atgacacgcg
gattccgaca
atcctggccc
caggagttct
tggcagcccg
tgcatcgcct
atatcacatc
aaacataaaa
aaataaagca
tgtggtttgt
gtgacagaaa
cccccacctc

tctctctcct

agtggaaaga
cactgcggca
ccaagatgca
acgtgccctc
tgacgatgac
tgttgtgtcc
tggcttttac
gcatctcagg
gcgagaccgt
acttgctgct
gcatccaggg
agggcgacga
agcgcaagac
gccgcaaacg
gccgecttaa
acgaaatcca
gcaacctggt
tctgggacgc
ctgcgcaacc
cgacgcccaa
tgtagaggtt
tgaatgcaat
atagcatcac
ccaaactcat
agccccatcc
ctgttaggca

tgccagaacc

gcccgacgtc
cgtggtgtgc
ggtgataggt
cggcaagctc
ccgcaacccg
Caaaaatatg
ctcacacgag
taacctgttg
ggaactgcgt
gcagcgeges
caagcttgag
cgacgtctgg
gccccgegtc
caaatcagca
ggccgagtcc
caatccggcc
ggcaattaat
caacgacatc
caaacgtcgc
aaagcaccga
tacttgcttt
tgttgttgtt
aaatttcaca
caatgtatct
ttaggcctcc
gattccttat

tctaaggttt

3120

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



gcttacgatg
ggggeggatg
cctgagctgc
ttacacttcc
gttctaactt
gttttacctg
gggggtgtcc
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg

tatcagcaat

gagccagaga
cgtgacctgc
tctgacgcgg
caagaggaga
tggctcttca
tgagataagg
gtgtggaaaa
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcet

aaaccagcca

ggatcctggg

ccggttctca
ctgtctggtg
agcagtttgg
cctttctagt
ccagtagcca
ctccctttgt
cgctttccag
tgcgtattgg
aaagcctggg
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg

gcaatgatac

gccggaages

agggagagct
gtggccaccc
cgtttcactg
aaaaacaaaa
ccccaattta
gccccgtect
gagaatggtg
tcgggaaacc
gcgctcteceg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc

ccgagcgcag

tggcagggss

tgcgctaccc
atcctggtgc
tcagaataag
tattgttcct
ggcagggctg
cgtcctcgag
tgtcgtgcca
cttcctcgcect
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg

aagtggtcct

tgggagggaa

tctcccagaa
tgcagcttcc
ttggtcctga
ccgtgcgtca
tggtgaggag
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt

gcaactttat

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300



ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
<210> 16

<211> 6348
<212> DNA

ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

<213> Artificial Sequence

<220>

<223> AAVS1 DRA Flag-DRB1_6xHis vector V1.I.

<400> 16

gggaagctag

caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

ctaaattgta agcgttaata ttttgttaaa attcgcgtta

attttttaac

gatagggttg
gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
cccaggcagg

gtctgcagct

caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattgagctc

tcctgectttc

tgtggecteg

aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
tactggcttc
tctgacctgc

gtcacctcta

aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
tgcgccgect
attctctccc

cggectggccc

agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt

ac

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ctggcccact
ctgggecctgt

agatccttcc

tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gtttcccctt
gccgetttct

ctgccgectc

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7062

60

120

180

240

300

360

420

480

540



cttcaggttc
aggatgctct
gatcctcccc
gtcttcactc
cttaggatgg
ctgcatcatc
cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg
gtgtccccga
ggtactttta
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcag
gtgctgatga
gagttctatc
attttccatg
tttgccagct

gaaatcatga

cgtcttcectc
ttccggagca
gtgtctgggt
gctgggttcc
ccttctccga
accgtttttc
ctcttgettt
tttcatttgg
cccctgtcat
ggcccctatg
gctgggacca
tctgtcccct
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
gtaccatggc
gcgctcagga
tgaatcctga
tggatatggc
ttgaggctca

caaagcgctc

cactccctct
cttccttctc
cctcteccggg
cttttccttc
cggatgtctc
tggacaaccc
ctttgecctgg
gcagctcccc
ggcatcttcc
tccacttcag
ccttatattc
ccaccggtat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
cataagtgga
atcatgggct
ccaatcaggc
aaagaaggag
aggtgcattg

caactatact

tcccettgcet
ggcgctgcac
catctctcct
tccttctggg
ccttgegtcc
caaagtaccc
acaccccgtt
tacccccctt
aggggtccga
gacagcatgt
ccagggcecgs
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gtccctgtgc
atcaaagaag
gagtttatgt
acggtctggc
gccaacatag

ccgatcacca

ctctgctgtg
cacgtgatgt
ccctcaccca
gcctgtgceca
cgcctcccect
cgtctccctg
ctcctgtgga
acctctctag
gagctcagct
ttgctgectc
ttaatgtggc
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctggt
taggattttt
aacatgtgat
ttgactttga
ggcttgaaga
ctgtggacaa

atgtacctcc

ttgctgccca
cctctgagcg
accccatgcc
tctctcgttt
tcttgtaggc
gctttagcca
ttcgggtcac
tctgtgctag
agtcttcttc
cagggatcct
tctggttctg
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
catcatagct
catccaggcc
tggtgatgag
atttggacga
agccaacctg

agaggtaact

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



gtgctcacga
aagttcaccc
ggagtgtcag
ctccccttcec
gatgagcctc
gagaacgtgg
atcttcatca
gggatggact
gatgacgata
gaagagaacc
ctgacagtga
cgtttcttgt
ttgctggaaa
gagtaccggg
gacctcctgg
ggtgagagct
acccagcccc
agcattgaag
ggcctgatcc
cggagtggag
gtggaatgga
ttcgtgctgg
ggacactctg
tgactatagt
tgctttaaaa
gttgttaact

ttcacaaata

acagccctgt
caccagtggt
agacagtctt
tgccctcaac
ttctcaagca
tgtgtgccct
tcaagggagt
ataaggacca
agggatccgg
ctggtcctat
cactgatggt
ggcagcttaa
gatgcatcta
ctgtgacgga
agcagaggag
tcacagtgca
tgcagcacca
tcaggtggtt
agaatggaga
aggtttacac
gagcacggtc
gcctgectcett
gacttcagcc
cgtctagacc
aacctccaca
tgtttattgc

aagcattttt

ggaactgaga
caatgtcacg
tctgcccagg
tgaggacgtt
ctgggagttt
gggcctgact
gcgcaaaagce
cgacggagac
agccacgaac
ggtgtgtctg
gctgagctcc
gttcgaatgt
taaccaagag
gctgggaagg
agccgctgtg
gcggegagtt
caacctcctg
ccggaacggc
ttggaccttc
ctgccaagtg
tgaatctgca
ccttggggcc
aacaggattc
tgatcataat
cctccccectg
agcttataat

ttcactgcat

gagcccaacg
tggcttcgaa
gaagatcacc
tacgactgca
gatgctccaa
gtgggtctgg
aatgcagcag
tacaaggatc
ttctctctgt
aagctccctg
ccactggctt
catttcttca
gagtccgtgc
cctgatgccg
gacacctact
gagcctaagg
gtctgctctg
caggaagaga
cagaccctgg
gagcacccaa
cagagcaaga
gggctgttca
ctgagccccg
caagccatat
aacctgaaac
ggttacaaat

tctagttgtg

tcctcatctg
atggaaaacc
ttttccgcaa
gggtggagca
gccctctcecc
tgggcatcat
aacgcagagg
atgatattga
taaagcaagc

gaggctcctg

tggctgggga

atgggacgga

gcttcgacag
agtactggaa
gcagacacaa
tgactgtgta
tgagtggttt
aggctggggt
tgatgctgga
gtgtgacgag
tgctgagtgg
tctacttcag
ggcatcatca
cacatctgta
ataaaatgaa
aaagcaatag

gtttgtccaa

tttcatcgac
tgtcaccaca
gttccactat
ctggggcttg
agagactaca
tattgggacc
acctctgccc
ttacaaagac
aggagacgtg
catgacagcg
cacccgacca
gagagtgcegg
cgacgtgggg
cagccagaag
ctacggggtt
tccttcaaag
ctatccaggc
ggtgtccaca
aacagttcct
ccctctcaca
agtcggggsgc
gaatcagaaa
ccatcaccac
gaggtttact
tgcaattgtt
catcacaaat

actcatcaat

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



gtatcttatc
gcctectcect
ccttatctgg
aggtttgctt
agggaagess
ccagaacctg
gcttccttac
tcctgagttc
gcgtcagttt
gaggageees
gcctcatggg
cattaacatg
gactcgctgc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aaccccccgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta

agtaaacttg

atgtctggat
tcctagtctc
tgacacaccc
acgatggagc
gggatgcgtg
agctgctctg
acttcccaag
taactttggc
tacctgtgag
gtgtccgtgt
ccttccgctc
gtcatagctg
gctcggtcegt
gaaccgtaaa
tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta

gtctgacagt

ctgcggatca
ctgatattgg
ccatttcctg
cagagaggat
acctgcccgg
acgcggctgt
aggagaagca
tcttcacctt
ataaggccag
ggaaaactcc
actgcccgct
tttccttgceg
tcgggtaaag
aaggccgcgt
cgacgctcaa
cctggaagct
gcctttctcec
tcggtgtagg
cgctgegect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat

taccaatgct

ggattggtga
gtctaacccc
gagccatctc
cctgggaggsg
ttctcagtgg
ctggtgcgtt
gtttggaaaa
tctagtcccc
tagccagccc
ctttgtgaga
ttccagtcgg
tattgggcgc
cctggggtgc
tgctggegtt
gtcagaggtg
ccctcgtgceg
cttcgggaag
tcgttcgctc
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa

taatcagtga

cagaaaagcc
cacctcctgt
tctccttgec
agagcttggc
ccaccctgceg
tcactgatcc
acaaaatcag
aatttatatt
cgtcctggca
atggtgcgtc
gaaacctgtc
tctccgettc
ctaatgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggecgctt
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa

ggcacctatc

ccatccttag
taggcagatt
agaacctcta
aggggetees
ctaccctctc
tggtgctgca
aataagttgg
gttcctccgt
gggctgtggt
ctcgagctgg
gtgccagctg
ctcgctcact
aaaggccagc
ctccgccccc
acaggactat
ccgaccctgc
tctcatagct
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg

tcagcgatct

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



gtctatttcg
agggcttacc
cagatttatc
ctttatccgc
cagttaatag
cgtttggtat
ccatgttgtg
tggccgcagt
catccgtaag
gtatgcggceg
gcagaacttt
tcttaccgcet
catcttttac
aaaagggaat
attgaagcat
aaaataaaca
<210> 17

<211> 6342
<212> DNA

ttcatccata
atctggcccc
agcaataaac
ctccatccag
tttgcgcaac
ggcttcattc
caaaaaagcg
gttatcactc
atgcttttct
accgagttgc
aaaagtgctc
gttgagatcc
tttcaccagc
aagggcgaca
ttatcagggt

aataggggtt

gttgcctgac
agtgctgcaa
cagccagccg
tctattaatt
gttgttgcca
agctccggtt
gttagctcct
atggttatgg
gtgactggtg
tcttgcccgg
atcattggaa
agttcgatgt
gtttctgggt
cggaaatgtt
tattgtctca

ccgcgcacat

<213> Artificial Sequence

<220>

<223> AAVS1 DPA1_Flag-DPB1_6xHis

<400> 17
ctaaattgta

attttttaac

gatagggttg
gggaaggecg
gctgcaaggc

acggccagtg

agcgttaata
caataggccg
agtggccgct
tttcggtgcg
gattaagttg

agcgcgacgt

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca

aatacgactc

tccccgtcegt
tgataccgcg
gaagggcecga
gttgccggga
ttgctacagg
cccaacgatc
tcggtcctcc
cagcactgca
agtactcaac
cgtcaatacg
aacgttcttc
aacccactcg
gagcaaaaac
gaatactcat
tgagcggata

ttccccgaaa

gtagataact
agaaccacgc
gcgcagaagt
agctagagta
catcgtggtg
aaggcgagtt
gatcgttgtc
taattctctt
caagtcattc
ggataatacc

ggggCgaaaa

tgcacccaac
aggaaggcaa
actcttcctt
catatttgaa

agtgccac

vector V1.I.7

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc

actatagggc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg

gaattggcgg

acgatacggg

tcaccggctc
ggtcctgcaa
agtagttcgc
tcacgctcgt
acatgatccc
agaagtaagt
actgtcatgc
tgagaatagt
gcgccacata
ctctcaagga
tgatcttcag
aatgccgcaa
tttcaatatt

tgtatttaga

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg

aaggccgtca

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6348

60

120

180

240

300

360



aggccgcatg
cccaggcagg
gtctgcagct
cttcaggttc
aggatgctct
gatcctcccc
gtcttcactc
cttaggatgg
ctgcatcatc
cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg
gtgtccccga
ggtactttta
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcegg
gtcagatcag
agagccctct

catgtgtcaa

aattgagctc
tcctgectttc
tgtggcctgg
cgtcttcectc
ttccggagca
gtgtctgggt
gctgggttcc
ccttctccga
accgtttttc
ctcttgettt
tttcatttgg
cccctgtcat
ggcccctatg
gctgggacca
tctgtcccect
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
gtaccatgcg
ccttggettt

cttatgccgc

tactggcttc
tctgacctgce
gtcacctcta
cactccctct
cttccttctc
cctcteccggg
ctttteccttc
cggatgtctc
tggacaaccc
ctttgectgg
gcagctcccc
ggcatcttcc
tccacttcag
ccttatattc
ccaccggtat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
ccctgaggac
cctgctgagt

gtttgtacag

tgcgccgect
attctctccc
cggectggccc
tcccettgcet
ggcgctgcac
catctctcct
tccttctggg
ccttgegtcec
caaagtaccc
acaccccgtt
tacccccctt
aggggtccga
gacagcatgt
ccagggcecgs
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
agaatgttcc
ctccgaggag

acgcatagac

ctggcccact
ctgggecctgt
agatccttcc
ctctgctgtg
cacgtgatgt
ccctcaccca
gcctgtgceca
cgcctcccect
cgtctccctg
ctcctgtgga
acctctctag
gagctcagct
ttgctgcctc
ttaatgtggc
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctggt
atatcagagc

ctggggccat

caacagggga

gtttcccctt
gccgetttct
ctgccgectc
ttgctgccca
cctctgagcg
accccatgcc
tctctcgttt
tcttgtaggc
gctttagcca
ttcgggtcac
tctgtgctag
agtcttcttc
cagggatcct
tctggttctg
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
tgtgatcttg
caaggcggac

gtttatgttt

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



gaatttgatg
ctggaggagt
atattgaaca
gatccccctg
ctcatctgcc
ggggagctgg
ttccacaagt
gtggagcact
cagatgcctg
ggcatcatcg
gcccagggaa
gatattgatt
aagcaagcag
gcceccccgga
ggcagggeca
gggacacagc
agcgacgtgg
aacagccaga
aactacgagc
tcccectcca
ttctacccag
gtcgtgtcca
gaaatgaccc

agtcctgtca

ggagctgges
aggagcaaga

tagtcgtcta

aagatgagat
ttggccaagc
acaacttgaa
aggtgaccgt
acattgacaa
tcactgaggg
tccattacct
ggggcttgga
agacaacgga
tgggcaccgt
ccctgececgg
acaaagacga
gagacgtgga
cagtggctct
ctccagagaa
gcttcctgga
gggagttccg
aggacatcct
tgggcgggcc

agaaggggcc

gcagcattca

ccaacctgat

cccagcaggg
ccgtggagtg
gcttcgtgcet
aagttcaacg

gacctgatca

gttctatgtg
cttttccttt
taccttgatc
gtttcccaag
gttcttccca
tgtcgctgag
gacctttgtg
ccagccgctc
gactgtgctc
cctcatcata
gatggactat
tgacgataag
agagaaccct
gacggcgtta
ttaccttttc
gagatacatc
ggcggtgacg
ggaggagaag
catgaccctg
cttgcagcac
agtccgatgg
ccgtaatgga
agatgtctac
gaaggcacag
ggggctcatc
aggatctgca

taatcaagcc

gatctggaca

gaggctcagg
cagcgttcca
gagcctgtgg
ccagtgctca
agcctcttcc
ccctcagcag
ctcaagcact
tgtgccctgg
aagtctctgc
aaggaccacg
ggatccggag
ggtcctatga
ctgatggtgc
cagggacgsc
tacaaccggg
gagctggggc
cgggcagtgc
cagcgccgag
cacaacctgc
ttcctgaatg
gactggacct
acctgccaag
tctgattctg
atctgtggag
cccgggceatc

atatcacatc

agaaggagac
gcgggetggce
accacactca
agctgggcca
acgtcacgtg
tgcccagaac
aggacttcta
gggaggcececa
gcctggtgcet
gttctggcca
acggagacta
ccacgaactt
tggttctgca
tgctcacatc
aggaatgcta
aggagttcgc
ggcctgetgc
cggacaggat
tccagcctag
ttgtctgcca
gacaggagga
tccagatcct
tggagcacac
cccggagtaa
tgggcatctt
atcaccatca

tgtagaggtt

cgtctggcat
taacattgct
ggccaccaac
gcccaacacc
gctgtgcaac
agattacagc
tgactgcagg
agagccaatc
gggcctagtc
tgaccctaga
caaggatcat
ctctctgtta
ggtttctgceg
tgtggtccag
cgcgtttaat
gcgcttcgac
ggagtactgg
gtgcagacac
ggtgaatgtt
cgtgacggat
aacagctggg
ggtgatgctg
cagcctggat
gacattgacg
catgcacagg
ccactgacta

tacttgcttt

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



aaaaaacctc
aacttgttta
aataaagcat
tatcatgtct
tccttcctag
ctggtgacac
gcttacgatg
ggggeggatg
cctgagctgc
ttacacttcc
gttctaactt
gttttacctg
gggggtgtcc
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa

cgcgcagaaa

cacacctccc
ttgcagctta
ttttttcact
ggatctgcegg
tctcctgata
acccccattt
gagccagaga
cgtgacctgc
tctgacgcgg
caagaggaga
tggctcttca
tgagataagg
gtgtggaaaa
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc

aaaaggatct

cctgaacctg
taatggttac
gcattctagt
atcaggattg
ttgggtctaa
cctggagcca
ggatcctggg
ccggttctca
ctgtctggtg
agcagtttgg
cctttctagt
ccagtagcca
ctccctttgt
cgctttccag
tgcgtattgg
aaagcctggg
gegttgetgg
tcaagtcaga
agctccctcg
ctcccttcegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtagceg

caagaagatc

aaacataaaa
aaataaagca
tgtggtttgt
gtgacagaaa
cccccacctc
tctctctect
agggagagct
gtggccaccc
cgtttcactg
aaaaacaaaa
ccccaattta
gccccgtect
gagaatggtg
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt

ctttgatctt

tgaatgcaat
atagcatcac
ccaaactcat
agccccatcc
ctgttaggca
tgccagaacc
tggcagggss
tgcgctaccc
atcctggtgc
tcagaataag
tattgttcct
ggcagggctg
cgtcctcgag
tgtcgtgcca
cttcctcgcect
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag

ttctacgggg

tgttgttgtt
aaatttcaca
caatgtatct
ttaggcctcc
gattccttat
tctaaggttt
tgggagggaa
tctcccagaa
tgcagcttcc
ttggtcctga
ccgtgcgtca
tggtgaggag
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta

tctgacgctc

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
<210> 18

<211> 2762
<212> DNA

aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcet
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgegc

taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gccggaages
aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

<213> Artificial Sequence

<220>

tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

<223> HLA-A-sg-sp-optil vector V2.A.1

<400> 18

attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt

ac

aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagctc

attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga

gatagggttg agtggccgct acagggcgct cccattcgecc attcaggectg cgcaactgtt

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6342

60

120

180



gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
ttgcatatac
aagatattag
ttaaaattat
ttcttggcett
tttaagagct
tgaaaaagtg
tttttctaga
tgtcgtgcca
cttcctcgcet
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa

ctaaagtata

tttcggtgceg
gattaagttg
agcgcgacgt
gatccaaggt
gatacaaggc
tacaaaatac
gttttaaaat
tatatatctt
atgctggaaa
gcaccgagtc
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca

tatgagtaaa

ggcctcttceg
ggtaacgcca
aatacgactc
cgggcaggaa
tgttagagag
gtgacgtaga
ggactatcat
gtggaaagga
cagcatagca
ggtgecttttt
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggceggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct

cttggtctga

ctattacgcc
gggttttccc
actatagggc
gagggcctat
ataattagaa
aagtaataat
atgcttaccg
cgaaacaccg
agtttaaata
ttcagacatc
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa

cagttaccaa

agctggcgaa
agtcacgacg
gaattggcgg
ttcccatgat
ttaatttgac
ttcttgggta
taacttgaaa
agggttcggg
aggctagtcc
catagatcta
cgctttccag
tgcgtattgg
aaagcctggg
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt

tgcttaatca

agggggatgt

ttgtaaaacg
aaggccgtca
tccttcatat
tgtaaacaca
gtttgcagtt
gtatttcgat
gcgccatgag
gttatcaact
gctcgagttt
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat

gtgaggcacc

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

1740

1800



tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
ac

<210> 19

<211> 2762
<212> DNA

atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

<213> Artificial Sequence

<220>

<223> HLA-B-sg-sp-3 vector V2.A.7

<400> 19
ctaaattgta

attttttaac
gatagggttg
g88aaggecg

gctgcaaggc

agcgttaata
caataggccg
agtggccgct
tttcggtgceg

gattaagttg

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg

ggtaacgcca

catagttgcc
ccccagtgct
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgc
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc

gggttttccc

tgactccccg
gcaatgatac
gcecggaages
aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa

agtcacgacg

tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

aaatcagctc
aatagaccga
cgcaactgtt

agggggatgt

ttgtaaaacg

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2762

60

120

180

240

300



acggccagtg
aggccgcatg
ttgcatatac
aagatattag
ttaaaattat
ttcttggcett
tttaagagct
tgaaaaagtg
tttttctaga
tgtcgtgcca
cttcctcgcet
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg

aactacgata

agcgcgacgt
gatccaaggt
gatacaaggc
tacaaaatac
gttttaaaat
tatatatctt
atgctggaaa
gcaccgagtc
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa

atctgtctat

cgggagggct

aatacgactc
cgggcaggaa
tgttagagag
gtgacgtaga
ggactatcat
gtggaaagga
cagcatagca
ggtgecttttt
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggceggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc

taccatctgg

actatagggc
gagggcctat
ataattagaa
aagtaataat
atgcttaccg
cgaaacaccg
agtttaaata
ttcagacatc
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc

ccccagtgcect

gaattggcgg

ttcccatgat
ttaatttgac
ttcttgggta
taacttgaaa
tagaaatacc
aggctagtcc
catagatcta
cgctttccag
tgcgtattgg
aaagcctggg
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg

gcaatgatac

aaggccgtca
tccttcatat
tgtaaacaca
gtttgcagtt
gtatttcgat
tcatggagtg
gttatcaact
gctcgagttt
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat

cgcgagaacc

360

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



acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
ac

<210> 20

<211> 2762
<212> DNA

gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

<213> Artificial Sequence

<220>

<223> HLA-C-sg-sp-4 vector V2.B.3

<400> 20
ctaaattgta

attttttaac

gatagggttg
gggaaggecsy
gctgcaaggc
acggccagtg

aggccgcatg

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt

gatccaaggt

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca

aatacgactc

cgggcaggaa

aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc

gagggcctat

gccggaages

aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg

ttcccatgat

ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca

tccttcatat

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2762

60

120

180

240

300

360

420



ttgcatatac
aagatattag
ttaaaattat
ttcttggcett
tttaagagct
tgaaaaagtg
tttttctaga
tgtcgtgcca
cttcctcgcet
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg

aagtggtcct

gatacaaggc
tacaaaatac
gttttaaaat
tatatatctt
atgctggaaa
gcaccgagtc
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt

gcaactttat

tgttagagag
gtgacgtaga
ggactatcat
gtggaaagga
cagcatagca
ggtgecttttt
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat

ccgcctccat

ataattagaa
aagtaataat
atgcttaccg
cgaaacaccg
agtttaaata
ttcagacatc
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcect
aaaccagcca

ccagtctatt

ttaatttgac
ttcttgggta
taacttgaaa
gggccggagt
aggctagtcc
catagatcta
cgctttccag
tgcgtattgg
aaagcctggg
gegttgetgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac

gccggaages

aattgttgcc

tgtaaacaca
gtttgcagtt
gtatttcgat
attgggaccg
gttatcaact
gctcgagttt
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag

gggaagctag

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



agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
ac

<210> 21

<211> 2762
<212> DNA

tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

<213> Artificial Sequence

<220>

caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

<223> HLA-A-ex2-3 sg-sp-opti 1 vector V2.I.10

<400> 21

ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt

attttttaac

gatagggttg
gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
ttgcatatac

aagatattag

caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
gatccaaggt
gatacaaggc

tacaaaatac

aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
cgggcaggaa
tgttagagag

gtgacgtaga

aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
gagggcctat
ataattagaa

aagtaataat

aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ttcccatgat
ttaatttgac

ttcttgggta

caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
tccttcatat
tgtaaacaca

gtttgcagtt

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2762

60

120

180

240

300

360

420

480

540



ttaaaattat
ttcttggcett
tttaagagct
tgaaaaagtg
tttttctaga
tgtcgtgcca
cttcctcgcet
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt

ggtgtcacgc

gttttaaaat
tatatatctt
atgctggaaa
gcaccgagtc
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta

tcgtcgtttg

ggactatcat
gtggaaagga
cagcatagca
ggtgecttttt
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg

gtatggcttc

atgcttaccg
cgaaacaccg
agtttaaata
ttcagacatc
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcect
aaaccagcca
ccagtctatt
caacgttgtt

attcagctcc

taacttgaaa
tccccaggct
aggctagtcc
catagatcta
cgctttccag
tgcgtattgg
aaagcctggg
gegttgetgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gccggaages
aattgttgcc
gccattgcta

ggttcccaac

gtatttcgat
ctcactgaag
gttatcaact
gctcgagttt
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag

caggcatcgt

gatcaaggcg

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



agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
ac

<210> 22

<211> 2763
<212> DNA

tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

<213> Artificial Sequence

<220>

<223> HLA-A-ex2-3 sg-sp-opti 2 vector V2.J.1

<400> 22
ctaaattgta

attttttaac

gatagggttg
gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
ttgcatatac
aagatattag
ttaaaattat

ttcttggcett

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
gatccaaggt
gatacaaggc
tacaaaatac
gttttaaaat

tatatatctt

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
cgggcaggaa
tgttagagag
gtgacgtaga
ggactatcat

gtggaaagga

agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
gagggcctat
ataattagaa
aagtaataat
atgcttaccg

cgaaacaccg

tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ttcccatgat
ttaatttgac
ttcttgggta
taacttgaaa

caggctctca

ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
tccttcatat
tgtaaacaca
gtttgcagtt
gtatttcgat

ctgaacggga

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2762

60

120

180

240

300

360

420

480

540

600

660



gtttaagagc
ttgaaaaagt
ttttttctag
ctgtcgtgcc
gcttcctcgc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg

ttgtcagaag

tatgctggaa
ggcaccgagt
actgggcctc
agctgcatta
tcactgactc
ccagcaaaag
cccccctgac
actataaaga
cctgececgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggaggsc
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtegttt
atcccccatg

taagttggcc

acagcatagc
cggtgetttt
atgggccttc
acatggtcat
gctgegcectceg
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgcctcca
aatagtttgc
ggtatggctt
ttgtgcaaaa

gcagtgttat

aagtttaaat
tttcagacat
cgctcactgc
agctgtttcc
gtcgttcggg
gtaaaaaggc
aaaatcgacg
ttccccctgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgctct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgc
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag

cactcatggt

aaggctagtc
ccatagatct
ccgctttcca
ttgcgtattg
taaagcctgg
cgegttgcetg
ctcaagtcag
aagctccctc
tctcccttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagsg
taattgttgc
tgccattgct
cggttcccaa
ctccttcggt

tatggcagca

cgttatcaac
agctcgagtt
gtcgggaaac
ggcgctctcc
ggtgcctaat
gegtttttcc
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagaac
gccgagegcea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg

ctgcataatt

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

2280



ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat
cac

<210> 23

<211> 2762
<212> DNA

catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga

ttagaaaaat

gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc

aaacaaatag

<213> Artificial Sequence

<220>

tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa

agggttattg

gggttccgeg

<223> AAVSI sg-sp-opti_3 vector V2.J.6

<400> 23
ctaaattgta

attttttaac

gatagggttg
gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
ttgcatatac
aagatattag
ttaaaattat
ttcttggcett
tttaagagct

tgaaaaagtg

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
gatccaaggt
gatacaaggc
tacaaaatac
gttttaaaat
tatatatctt
atgctggaaa

gcaccgagtc

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
cgggcaggaa
tgttagagag
gtgacgtaga
ggactatcat
gtggaaagga
cagcatagca

ggtgecttttt

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
gagggcctat
ataattagaa
aagtaataat
atgcttaccg
cgaaacaccg
agtttaaata

ttcagacatc

tggtgagtac
cccggegtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagc

cacatttccc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ttcccatgat
ttaatttgac
ttcttgggta
taacttgaaa
tcaccaatcc
aggctagtcc

catagatcta

tcaaccaagt
atacgggata
tcttcggggc
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat

cgaaaagtgc

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
tccttcatat
tgtaaacaca
gtttgcagtt
gtatttcgat
tgtccctagg
gttatcaact

gctcgagttt

2340

2400

2460

2520

2580

2640

2700

2760

2763

60

120

180

240

300

360

420

480

540

600

660

720

780



tttttctaga
tgtcgtgcca
cttcctcgcet
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc

attctgagaa

ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg

tagtgtatgc

tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtsgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc

taagatgctt

ggcgaccgag

gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcect
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact

ttgctcttgce

cgctttccag
tgcgtattgg
aaagcctggg
gcgttgectgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gccggaages
aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact

ccggcgtcaa

tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc

tacgggataa

840

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



taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
ac

<210> 24

<211> 6125
<212> DNA

catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

<213> Artificial Sequence

<220>

gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

<223> AAVS _Efla-intron_F14 RFPnls_F15 vector V4.B.2

<400> 24
ctaaattgta

attttttaac

gatagggttg
gggaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
cccaggcagg
gtctgcagct
cttcaggttc
aggatgctct
gatcctcccc
gtcttcactc
cttaggatgg

ctgcatcatc

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattgagctc
tcctgectttc
tgtggectgg
cgtcttcectc
ttccggagca
gtgtctgggt
gctgggttcc
ccttctccga

accgtttttc

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
tactggcttc
tctgacctgc
gtcacctcta
cactccctct
cttccttctc
cctcteccggg
cttttccttc
cggatgtctc

tggacaaccc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
tgcgccgect
attctctccc
cggetggcecc
tccccttgcet
ggcgctgcac
catctctcct
tccttctggg
ccttgegtcc

caaagtaccc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ctggcccact
ctgggecctgt
agatccttcc
ctctgctgtg
cacgtgatgt
ccctcaccca
gcctgtgceca
cgcctcccect

cgtctccctg

cttcggggcg

ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gtttcccctt
gccgetttct
ctgccgcectc
ttgctgccca
cctctgagcg
accccatgcc
tctctcgttt
tcttgtaggc

gctttagcca

2460

2520

2580

2640

2700

2760

2762

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg
gtgtccccga
ggtactttta
catcgcccac
gaaggtggcg
agggtggsss
ggtttgccgc
cgggttatgg
tcccgagett
ttcgcctcegt
gtggcacctt
atgacctgct
gcacactggt
cacatgttcg
tcaagctggc
ggcggraagsg
ccctgetgea

acCcacacaa

gtaccgggcg

aggttgggss

agttaggcca
atcttggttc
gtcgtgactg

cttcgtaccg

ctcttgettt
tttcatttgg
cccctgtcat
ggcccctatg
gctgggacca
tctgtcccct
agtccccgag
cggggtaaac
agaaccgtat
cagaacacag
cccttgegtg
cgggttggaa
gcttgagttg
cgecgectgtc
gcgacgcttt
atttcggttt
gcgageeges
cggcctgctc

ctggcccggt

gggagctcaa
aggaaaaggg
ccgtccaggc
gaggggtttt
gcttggcact
attctcaagc

gtaccggaag

agaccatggc

ctttgectgg
gcagctcccc
ggcatcttcc
tccacttcag

ccttatattc

ccaccgggtg
aagttgggss
tgggaaagtg
ataagtgcag
gtaagtgccg
ccttgaatta
gtggetggga
aggcctggcc
tcgectgettt

ttttctggca

ttggggecegc
gcctgecgagc
tggtgectgg
cggcaccagt
aatggaggac
ccttteccgtc
acctcgatta
atgcgatgga
tgatgtaatt
ctcagacagt
ttcctattcc

cccaaagaag

acaccccgtt
tacccccctt
aggggtccga
gacagcatgt
ccagggceegg
gctccggtgc
gaggggtcgg
atgtcgtgta
tagtcgccgt
tgtgtggttc
cttccactgg
gagttcgagg
tgggegctgg
cgataagtct
agatagtctt
gggeggegac
gcggecaccg
cctcgegecg
tgcgtgagceg
gcggegcetceg
ctcagccgtc
gttctcgagc
gtttccccac
ctccttggaa
ggttcaaagt

gaagttccta

aagcggaagg

ctcctgtgga
acctctctag
gagctcagct
ttgctgcctc
ttaatgtggc
ccgtcagtgg
caattgaacc
ctggctccgc
gaacgttctt
ccgecgggect
ctgcagtacg
ccttgegcett
ggeegeegesg
ctagccattt
gtaaatgcgg
ggggceeegtg
agaatcggac
ccgtgtatcg
gaaagatggc
ggagagecges
gcttcatgtg
ttttggagta
actgagtggg
tttgcccttt
ttttttcttc
ttctatcaga

tcggtatcca

ttcgggtcac
tctgtgctag
agtcttcttc
cagggatcct
tctggttctg
gcagagcgca
ggtgcctaga
ctttttcccg
tttcgcaacg
ggcctcttta
tgattcttga
aaggagcccc
tgcgaatctg
aaaatttttg
gccaagatct
cgtcccagceg
gggggtagtc
ccccgecectg
cgcttcccgg
cgggtgagtc
actccacgga
cgtcgtcttt
tggagactga
ttgagtttgg
catttcaggt
agtataggaa

cggagtccca

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

2520



gcagccatga
gtgaacaacc
cagaccatga
gccaccagct
ttcttcaagc
ggcggagtgc
gtgaagatta
ggctgggagg
cagatggccc
agaagcaaga
ctggaacgga
gccaagtact
aaggccggcc
tcctattctt
atctgtagag
aaatgaatgc
gcaatagcat
tgtccaaact
aaaagcccca
ctcctgttag
ccttgccaga
gcttggeagg
ccctgegcta
ctgatcctgg
aaatcagaat

ttatattgtt

cctggeaggg

gcgagctgat
accacttcaa
agatcaaggt
ttatgtacgg
agagcttccc
tgaccgccac
acggcgtgaa
ccaacaccga
tgaaactcgt
agcccgccaa
tcaaagaggc
gcgacctgcec
aggcaaaaaa
ataggagtat
gtttacttgc
aattgttgtt
cacaaatttc
catcaatgta
tccttaggcec
gcagattcct
acctctaagg
gggtgggagg
ccctctccca
tgctgcagct
aagttggtcc
cctccgtgceg

ctgtggtgag

caaagaaaac
gtgcaccagc
ggtggaaggc
cagcaaggcc
cgagggcttc
ccaggatacc
tttccccagce
gatgctgtac
gggcggagec
gaacctgaag
cgacaaagaa
tagcaagctg
gaaaaagtga
aggaacttct
tttaaaaaac
gttaacttgt
acaaataaag
tcttatcatg
tcctecttcc
tatctggtga
tttgcttacg
gaaggesees
gaacctgagc
tccttacact
tgagttctaa

tcagttttac

gagggegesests

atgcacatga
gagggcegags
ggccctctgc
ttcatcaacc
acctgggagc
agcttccaga
aacggccccg
cctgccgatg
tacctgcact
atgcccggct
acctacgtgg
ggccacagaa
ggtctctcta
ctagacctga
ctccacacct
ttattgcagc
catttttttc
tctggatctg
tagtctcctg
cacaccccca
atggagccag
atgcgtgacc
tgctctgacg
tcccaagagg
ctttggctct
ctgtgagata

tccgtgtgga

agctgtacat
gcaagcctta
ccttcgectt
acacccaggg
ggatcaccac
acggctgcat
tgatgcagaa
gcggectgag
gctccttcaa
tccacttcgt
aacagcacga
aaaggccggc
ggaagttcct
tcataatcaa
ccccctgaac
ttataatggt
actgcattct
cggatcagga
atattgggtc
tttcctggag
agaggatcct
tgcccggttc
cggctgtctg
agaagcagtt
tcacctttct
aggccagtag

aaactccctt

ggaaggcacc

cgagggcacc

tgatatcctg
catccccgat
atacgaggac
catctacaac
gaaaaccaga
aggccattct

gaccacctac

ggaccaccgg
gatggccgtg
ggccacgaaa
attccgaagt
gccatatcac
ctgaaacata
tacaaataaa
agttgtggtt
ttggtgacag
taacccccac
ccatctctct
gggagggaga
tcagtggcca
gtgcgtttca
tggaaaaaca
agtccccaat
ccagccccgt

tgtgagaatg

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



gtgcgtcctc
acctgtcgtg
ccgcttectc
atgagcaaaa
ccataggctc
aaacccgaca
tcctgttccg
ggcgectttct
gctgggetgt
tcgtcttgag
caggattagc
ctacggctac
cggaaaaaga
ttttgtttgce
cttttctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
accacgctca
cagaagtggt
tagagtaagt
cgtggtgtca
gcgagttaca
cgttgtcaga
ttctcttact

gtcattctga

gagctgggcc
ccagctgcat
gctcactgac
ggccagcaaa
cgcccccectg
ggactataaa
accctgccgc
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtc
atacgggagg
ccggctccag
cctgcaactt
agttcgccag
cgctcgtcegt
tgatccccca
agtaagttgg
gtcatgccat

gaatagtgta

tcatgggcct
taacatggtc
tcgectgegcet
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
cccccgttca
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgttc
gcttaccatc
atttatcagc
tatccgcctc
ttaatagttt
ttggtatggc
tgttgtgcaa
ccgcagtgtt
ccgtaagatg

tgcggcgacc

tccgctcact
atagctgttt
cggtcgttcg
ccgtaaaaag
Caaaaatcga
gtttccccct
cctgtccgcec
tctcagttcg
gcccgaccgce
cttatcgcca
tgctacagag
tatctgcgct
caaacaaacc
aaaaaaagga
Ccgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag
catccagtct
gcgcaacgtt
ttcattcagc
aaaagcggtt
atcactcatg
cttttctgtg

gagttgctct

gcccgetttc
ccttgegtat
ggtaaagcct
gccgegttgc
cgctcaagtc
ggaagctccc
tttctcectt
gtgtaggtcg
tgcgccttat
ctggcagcag
ttcttgaagt
ctgctgaagc
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcctgactcc
gctgcaatga
ccagccggaa
attaattgtt
gttgccattg
tccggttccc
agctccttcg
gttatggcag
actggtgagt

tgcccggegt

cagtcgggaa

tgggcgctct

ggggtgcecta
tggcgttttt
agaggtggcg
tcgtgcgctc
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
ccgtcgtgta
taccgcgaga
gggccgageg
gccgggaagce
ctacaggcat
aacgatcaag
gtcctccgat
cactgcataa
actcaaccaa

caatacggga

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



taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat
cttccttttt
atttgaatgt
gccac
<210> 25

<211> 6131
<212> DNA

ccacatagca
tcaaggatct
tcttcagcat
gccgcaaaaa
caatattatt

atttagaaaa

gaactttaaa
taccgctgtt
cttttacttt
agggaataag
gaagcattta

ataaacaaat

<213> Artificial Sequence

<220>

agtgctcatc
gagatccagt
caccagcgtt

ggcgacacgsg

tcagggttat

aggggttccg

<223> AAVS _Efla-intron_FRT_BFPnls_F3 vector

<400> 25
ctaaattgta

attttttaac

gatagggttg
gggaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
cccaggcagg
gtctgcagct
cttcaggttc
aggatgctct
gatcctcccc
gtcttcactc
cttaggatgg

ctgcatcatc

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattgagctc
tcctgectttc
tgtggectgg
cgtcttcectc
ttccggagca
gtgtctgggt
gctgggttcc
ccttctccga

accgtttttc

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
tactggcttc
tctgacctgc
gtcacctcta
cactccctct
cttccttctc
cctcteccggg
cttttccttc
cggatgtctc

tggacaaccc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
tgcgccgect
attctctccc
cggetggcecc
tccccttgcet
ggcgctgcac
catctctcct
tccttctggg
ccttgegtcc

caaagtaccc

attggaaaac
tcgatgtaac
tctgggtgag
aaatgttgaa
tgtctcatga

cgcacatttc

V4.B.3

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
ctggcccact
ctgggecctgt
agatccttcc
ctctgctgtg
cacgtgatgt
ccctcaccca
gcctgtgceca
cgcctcccect

cgtctccctg

gttcttcggg
ccactcgtgc
caaaaacagg
tactcatact
gcggatacat

cccgaaaagt

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gtttcccctt
gccgetttct
ctgccgcectc
ttgctgccca
cctctgagcg
accccatgcc
tctctcgttt
tcttgtaggc

gctttagcca

5820

5880

5940

6000

6060

6120

6125

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



cctctccatc
ctctcactcc
ctcttccagc
ctccaacccg
gtgtccccga
ggtactttta
catcgcccac
gaaggtggcg
agggtggsss
ggtttgccgc
cgggttatgg
tcccgagett
ttcgcctcegt
gtggcacctt
atgacctgct
gcacactggt
cacatgttcg
tcaagctggc
ggcggraagsg
ccctgetgea

acCcacacaa

gtaccgggcg

aggttgggss

agttaggcca
atcttggttc
gtcgtgactg

cttcgtaccg

ctcttgettt
tttcatttgg
cccctgtcat
ggcccctatg
gctgggacca
tctgtcccct
agtccccgag
cggggtaaac
agaaccgtat
cagaacacag
cccttgegtg
cgggttggaa
gcttgagttg
cgecgectgtc
gcgacgcttt
atttcggttt
gcgageeges
cggcctgctc

ctggcccggt

gggagctcaa
aggaaaaggg
ccgtccaggc
gaggggtttt
gcttggcact
attctcaagc

gtaccggaag

agaccatggc

ctttgectgg
gcagctcccc
ggcatcttcc
tccacttcag

ccttatattc

ccaccgggtg
aagttgggss
tgggaaagtg
ataagtgcag
gtaagtgccg
ccttgaatta
gtggetggga
aggcctggcc
tcgectgettt

ttttctggca

ttggggecegc
gcctgecgagc
tggtgectgg
cggcaccagt
aatggaggac
ccttteccgtc
acctcgatta
atgcgatgga
tgatgtaatt
ctcagacagt
ttcctattcc

cccaaagaag

acaccccgtt
tacccccctt
aggggtccga
gacagcatgt
ccagggceegg
gctccggtgc
gaggggtcgg
atgtcgtgta
tagtcgccgt
tgtgtggttc
cttccactgg
gagttcgagg
tgggegctgg
cgataagtct
agatagtctt
gggeggegac
gcggecaccg
cctcgegecg
tgcgtgagceg
gcggegcetceg
ctcagccgtc
gttctcgagc
gtttccccac
ctccttggaa
ggttcaaagt

gaagttccta

aagcggaagg

ctcctgtgga
acctctctag
gagctcagct
ttgctgcctc
ttaatgtggc
ccgtcagtgg
caattgaacc
ctggctccgc
gaacgttctt
ccgecgggect
ctgcagtacg
ccttgegcett
ggeegeegesg
ctagccattt
gtaaatgcgg
ggggceeegtg
agaatcggac
ccgtgtatcg
gaaagatggc
ggagagecges
gcttcatgtg
ttttggagta
actgagtggg
tttgcccttt
ttttttcttc
ttctctagaa

tcggtatcca

ttcgggtcac
tctgtgctag
agtcttcttc
cagggatcct
tctggttctg
gcagagcgca
ggtgcctaga
ctttttcccg
tttcgcaacg
ggcctcttta
tgattcttga
aaggagcccc
tgcgaatctg
aaaatttttg
gccaagatct
cgtcccagceg
gggggtagtc
ccccgecectg
cgcttcccgg
cgggtgagtc
actccacgga
cgtcgtcttt
tggagactga
ttgagtttgg
catttcaggt
agtataggaa

cggagtccca

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

2520



gcagccatga
gtggacaacc
cagaccatga
gctactagct
ttcttcaagc
gggggcgtgc
gtcaagatca
ggctgggagg
gacatggccc
agatccaaga
ctggaaagaa
gccagatact
acgaaaaagg
cgaagttcct
tatcacatct
aacataaaat
aataaagcaa
gtggtttgtc
tgacagaaaa
ccccacctcc
ctctctcctt
gggagagctt
tggccaccct
gtttcactga
aaaacaaaat
cccaatttat

ccccgtectg

gcgagctgat
atcacttcaa
gaatcaaggt
tcctctacgg
agtccttccc
tgaccgctac
gaggggtgaa
ccttcaccga
tgaagctcgt
aacccgctaa

tcaaggaggc

gcgacctccc
ccggccaggc
attcttcaaa
gtagaggttt
gaatgcaatt
tagcatcaca
caaactcatc
gccccatcect
tgttaggcag
gccagaacct
ggcaggggget
gcgctaccct
tcctggtgcet
cagaataagt

attgttcctc

gcagggctgt

taaggagaac
gtgcacatcc
ggtcgagggc
cagcaagacc
tgagggcttc
ccaggacacc
tttcacatcc
gacgctgtac
gggcgegagce
gaacctcaag
caacaacgag
tagcaaactg
aaaaaagaaa
tagtatagga
acttgcttta
gttgttgtta
aatttcacaa
aatgtatctt
taggcctcct
attccttatc
ctaaggtttg
gggagggaag
ctcccagaac
gcagcttcct
tggtcctgag
cgtgcgtcag

ggtgaggagg

atgcacatga
gagggcgaag
ggccctctcc
ttcatcaacc
acatgggaga
agcctccagg
aacggccctg
cccgctgacg
catctgatcg
atgcctggceg
acatacgtcg
gggcacaagc
aagtaaggtc
acttctctag
aaaaacctcc
acttgtttat
ataaagcatt
atcatgtctg
ccttcctagt
tggtgacaca
cttacgatgg
ggggggatgc
ctgagctgct
tacacttccc
ttctaacttt

ttttacctgt

ggggtgtecg

agctgtacat
gcaagcccta
ccttcgectt
acacccaggg
gagtcaccac
acggctgcect
tgatgcagaa
gcggectgga
caaacatcaa
tctactatgt
agcagcacga
ttaataaaag
tctctaggaa
acctgatcat
acacctcccc
tgcagcttat
tttttcactg
gatctgcgga
ctcctgatat
cccccatttce
agccagagag
gtgacctgcc
ctgacgcggc
aagaggagaa
ggctcttcac
gagataaggc

tgtggaaaac

ggagggcacc

cgagggcacc

cgacatcctg
catccccgac
atacgaggac
catctacaac
gaaaacactc
aggcagaaac
gaccacatat
ggactacaga
ggtggcagtg
geeggeggec
gttcctattc
aatcaagcca
ctgaacctga
aatggttaca
cattctagtt
tcaggattgg
tgggtctaac
ctggagccat
gatcctggga
cggttctcag
tgtctggtgc
gcagtttgga
ctttctagtc
cagtagccag

tccctttgtg

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



agaatggtgc
cgggaaacct
cgctctccge
tgcctaatga
gtttttccat
gtggcgaaac
gcgctctcect
aagcgtggeg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaacca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tccgatcgtt
gcataattct

aaccaagtca

gtcctcgagc
gtcgtgccag
ttcctcgctc
gcaaaaggcc
aggctccgcc
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgce
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
actacgatac
cgctcaccgg
agtggtcctg
gtaagtagtt
gtgtcacgct
gttacatgat
gtcagaagta
cttactgtca

ttctgagaat

tgggcctcat
ctgcattaac
actgactcgc
agcaaaaggc
cccctgacga
tataaagata
tgccgcttac
gctcacgcectg
acgaaccccc
acccggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggctt
ctccagattt
caactttatc
cgccagttaa
cgtcgtttgg
cccccatgtt
agttggccgc
tgccatccgt

agtgtatgcg

gggccttccg
atggtcatag
tgcgctcggt
caggaaccgt
gcatcacaaa
ccaggcecgttt
cggatacctg
taggtatctc
cgttcagccc
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatcc
accatctggc
atcagcaata
cgcctccatc
tagtttgcgc
tatggcttca
gtgcaaaaaa
agtgttatca

aagatgcttt

gcgaccgagt

ctcactgccc
ctgtttcctt
cgttcgggta
aaaaaggccg
aatcgacgct
ccccctggaa
tccgectttc
agttcggtgt
gaccgctgcg
tcgccactgg
acagagttct
tgcgctctgce
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
cccagtgctg
aaccagccag
cagtctatta
aacgttgttg
ttcagctccg
gcggttaget
ctcatggtta
tctgtgactg

tgctcttgcc

gctttccagt

gcgtattggg
aagcctgggg
cgttgctggc
caagtcagag
gctccctegt
tccctteggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagegg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactccccgt
caatgatacc
ccggaaggsc
attgttgccg
ccattgctac
gttcccaacg
ccttcggtcc
tggcagcact
gtgagtactc

cggcgtcaat

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



acgggataat

ttcggggcga

tcgtgcaccc
aacaggaagg
catactcttc
atacatattt
aaaagtgcca
<210> 26

<211> 3602
<212> DNA

accgcgccac
aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt

C

atagcagaac
ggatcttacc
cagcatcttt
caaaaaaggg
attattgaag

agaaaaataa

<213> Artificial Sequence

<220>

tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag

acaaataggg

ctcatcattg
tccagttcga
agcgtttctg
acacggaaat
ggttattgtc

gttccgcgca

<223> pMA_FRT_HLA-A*@2:01-6xHis_F3 vector V4.D.2

<400> 26
ctaaattgta

attttttaac

gatagggttg
gggaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
ataggaactt
ggggctctgg
tccgtgtctc
acgcagttcg
tggatagagc
tcacagactc
ggttctcaca

cgcggatacc

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattcgctac
caggtaccat
ccctgaccca
ggccaggacg
tgcggttcga
aggagggtcc
accgagtgga
ccgtccagag

accagtacgc

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
cgggaagttc

ggccgtcatg

gacctgggcg
cggagagcca
cagcgacgcc
ggagtattgg
cctggggacc
gatgtatggc

ctacgacggc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
ctattccgaa
gcgecccgaa
ggctctcact
cgcttcatcg
gcgagccaga
gacggggaga
ctgcgcggcet
tgcgacgtgg

aaggattaca

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
gttcctattc
ccctcgtcect
ccatgaggta
cagtgggcta
ggatggagcc
cacggaaagt
actacaacca

ggtcggactg

tcgccctgaa

gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg

catttccccg

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
tctagaaagt
gctactctcg
tttcttcaca
cgtggacgac
gegggegecg
gaaggcccac
gagcgaggcc

gecgcttcectc

agaggacctg

5820

5880

5940

6000

6060

6120

6131

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



cgctcttgga
catgtggegg
tacctggaga
caccacgctg
gcggagatca
gtggagacca
tctggacagg
accctgagat
ctggttctct
aagagctcag
ggctctgatg
ctatagtcgt
cttcctcgag
tgtcgtgcca
cttcctcgcet
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag

ttctacgggg

ccgeggegsga
agcagttgag
acgggaagga
tctctgacca
cactgacctg
ggcctgeagg
agcagagata
gggagccgtc
ttggagctgt
atagaaaagg
tgtctctcac
ctagacgaag
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta

tctgacgctc

catggcagct
agcctacctg
gacgctgcag
tgaagccacc
gcagcgggat
ggatggaacc
cacctgccat
ttcccagccc
gatcactgga
agggagctac
agcttgtaaa
ttcctattcc
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggceggtgc
tatttggtat
gatccggcaa
cgcgcagaaa

agtggaacga

cagaccacca
gagggcacgt
cgcacggacg
ctgaggtgct
ggggaggacc
ttccagaagt
gtgcagcatg
accatcccca
gctgtggteg
tctcaggctg
gtgccegggc
gaagttccta
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct

aaactcacgt

agcacaagtg
gcgtggagtg
cccccaaaac
gggccctgag
agacccagga
gggcggetgt
agggtttgcc
tcgtgggcat
ctgctgtgat
caagcagtga
atcatcacca
ttcttcaaat
cgctttccag
tgcgtattgg
aaagcctggg
gcgttgectgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc

taagggattt

ggaggeggcc
gctccgcaga
gcatatgact
cttctaccct
cacggagctc
ggtggtgect
caagcccctc
cattgctggc
gtggaggagg
cagtgcccag
tcaccactga
agtataggaa
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt

tggtcatgag

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

2520



attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
ac

<210> 27

<211> 3602
<212> DNA

aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgasg
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

<213> Artificial Sequence

<220>

tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcect
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gccggaages
aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

<223> pMA_F14 _HLA-A*02:01-6xHis_F15 vector V4.H.5

<400> 27

ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagctc

attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga

gatagggttg agtggccgct acagggcgct cccattcgecc attcaggectg cgcaactgtt

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3602

60

120

180



gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
ataggaactt
ggggctctgg
tccgtgtctc
acgcagttcg
tggatagagc
tcacagactc
ggttctcaca
cgcggatacc
cgctcttgga
catgtggegg
tacctggaga
caccacgctg
gcggagatca
gtggagacca
tctggacagg
accctgagat
ctggttctct
aagagctcag
ggctctgatg
ctatagtcgt
cttcctcgag
tgtcgtgcca

cttcctcgcet

tttcggtgceg
gattaagttg
agcgcgacgt
aattcgctac
caggtaccat
ccctgaccca
ggccaggacg
tgcggttcga
aggagggtcc
accgagtgga
ccgtccagag
accagtacgc
ccgeggegsga
agcagttgag
acgggaagga
tctctgacca
cactgacctg
ggcctgeagg
agcagagata
gggagccgtc
ttggagctgt
atagaaaagg
tgtctctcac
ctagacgaag
ctgggcctca
gctgcattaa

cactgactcg

ggcctcttceg
ggtaacgcca
aatacgactc
cgggaagttc

ggccgtcatg

gacctgggcg
cggagagcca
cagcgacgcc
ggagtattgg
cctggggacc
gatgtatggc
ctacgacggc
catggcagct
agcctacctg
gacgctgcag
tgaagccacc
gcagcgggat
ggatggaacc
cacctgccat
ttcccagccc
gatcactgga
agggagctac
agcttgtaaa
ttcctattcc
tgggccttcc
catggtcata

ctgcgectcgg

ctattacgcc
gggttttccc
actatagggc
ctattccgaa
gcgecccgaa
ggctctcact
cgcttcatcg
gcgagccaga
gacggggaga
ctgcgeggcet
tgcgacgtgg
aaggattaca
cagaccacca
gagggcacgt
cgcacggacg
ctgaggtgct
ggggaggacc
ttccagaagt
gtgcagcatg
accatcccca
gctgtggteg
tctcaggctg
gtgccegggc
gaagttccta
gctcactgcc
gctgtttect

tcgttcgggt

agctggcgaa
agtcacgacg
gaattggcgg
gttcctattc
ccctcgtcect
ccatgaggta
cagtgggcta
ggatggagcc
cacggaaagt
actacaacca
ggtcggactg
tcgccctgaa
agcacaagtg
gcgtggagtg
cccccaaaac
gggccctgag
agacccagga
gggcggetgt
agggtttgcc
tcgtgggcat
ctgctgtgat
caagcagtga
atcatcacca
ttcttatagg
cgctttccag
tgcgtattgg

aaagcctggg

agggggatgt

ttgtaaaacg
aaggccgtca
tatcagaagt
gctactctcg
tttcttcaca
cgtggacgac
geggegegcecg
gaaggcccac
gagcgaggcc
gecgcttcectc
agaggacctg
ggaggeggcc
gctccgcaga
gcatatgact
cttctaccct
cacggagctc
ggtggtgect
caagcccctc
cattgctggc
gtggaggagg
cagtgcccag
tcaccactga
agtataggaa
tcgggaaacc
gcgctctecg

gtgcctaatg

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

1740

1800



agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca

caactgatct

cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac

tcagcatctt

ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtsgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgasg
ctttaaaagt
cgctgttgag

ttactttcac

taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcect
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg

cagcgtttct

gcgttgectgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gceggaages
aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt

atgtaaccca

gggtgagcaa

cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc

aaacaggaag

1860

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

3420



gcaaaatgcc gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt

cctttttcaa tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt

tgaatgtatt tagaaaaata aacaaatagg ggttccgcgc acatttcccc gaaaagtgcc

ac

<210> 28

<211> 3602
<212> DNA
<213>

<220>
<223>

<400> 28
ctaaattgta

attttttaac

gatagggttg
gggaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
ataggaactt
ggggeectgg
tccgtgtctc
acgcagttcg
tggatagagc
tcacagactg
ggttctcaca
cgcggatacc
cgctcttgga
catgtggegg

tacctggaga

agcgttaata
caataggccg
agtggccgct
tttcggtgcg
gattaagttg
agcgcgacgt
aattcgctac
caggtaccat
ccctgaccca
ggccaggacg
tgcggttcga
aggagggscc
accgagagaa
ccctccagat
accagtacgc
ccgeggegsa
agcagcagag

acgggaagga

Artificial Sequence

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
cgggaagttc

ggccgtcatg

gacctgggca
cggagagcca
cagcgacgcc
ggagtattgg
cctgcggatc
gatgtttggc
ctacgacggc
catggcggct

agcctacctg

gacgctgcag

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
ctattccgaa
gcgecccgaa
ggctcccact
cgcttcatcg
gcgagccaga
gacgaggaga
gcgcteccget
tgcgacgtgg
aaggattaca
cagatcacca
gagggcacgt

cgcacggacc

PMA_F14 HLA-A*24:02-6xHis_F15 vector V4.H.6

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
gttcctattc
ccctcgtcect
ccatgaggta
ccgtgggcta
ggatggagcc
cagggaaagt

actacaacca

ggtcggacgg
tcgccctgaa
agcgcaagtg
gcgtggacgg

CCCCCaagac

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
tatcagaagt
gctactctcg
tttctccaca
cgtggacgac
gegggegecg
gaaggcccac
gagcgaggcc
gecgcttcectc
agaggacctg
ggaggeggcc
gctccgcaga

acatatgacc

3480

3540

3600

3602

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



caccacccca
gcggagatca
gtggagacca
tctggagagg
accctgagat
ctggttctcc
aacagctcag
ggctctgatg
ctatagtcgt
cttcctcgag
tgtcgtgcca
cttcctcgcet
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata

tatctcagcg

tctctgacca
cactgacctg
ggcctgeagg
agcagagata
gggagccatc
ttggagctgt
atagaaaagg
tgtctctcac
ctagacgaag
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa

atctgtctat

tgaggccact
gcagcgggat
ggatggaacc
cacctgccat
ttcccagccc
gatcactgga
agggagctac
agcttgtaaa
ttcctattcc
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggceggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga

ttcgttcatc

ctgagatgct
ggggaggacc
ttccagaagt
gtgcagcatg
accgtcccca
gctgtggtceg
tctcaggctg
gtgcccgggc
gaagttccta
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa

catagttgcc

gggccctggg
agacccagga
gggcagctgt
agggtctgcc
tcgtgggcat
ctgctgtgat
caagcagtga
atcatcacca
ttcttatagg
cgctttccag
tgcgtattgg
aaagcctggg
gcgttgectgg
tcaagtcaga
agctccctcg
ctcccttcgg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca

tgactccccg

cttctaccct
cacggagctt
ggtggttcct
caagcccctc
cattgctggc
gtggaggagg
cagtgcccag
tcaccactga
agtataggaa
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc

tcgtgtagat

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
ac

<210> 29

<211> 3593
<212> DNA

cgggagggct

gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca

aacaaatagg

<213> Artificial Sequence

<220>

ccccagtgct
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

gcaatgatac
gceggaages
aattgttgcc
gccattgcta
ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

<223> pMA_F14 HLA-B*07:02-6xHis_F15 vector V4.H.7

<400> 29
ctaaattgta

attttttaac

gatagggttg
gggaaggecg
gctgcaaggc

acggccagtg

agcgttaata
caataggccg
agtggccgct
tttcggtgcg
gattaagttg

agcgcgacgt

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca

aatacgactc

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc

actatagggc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg

gaattggcgg

cgcgagaacc
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg

aaggccgtca

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3602

60

120

180

240

300

360



aggccgcatg
ataggaactt
gcggeectgg
tccgtgtctc
acccagttcg
tggatagagc
gcacagactg
gggtctcaca
cgcgggeatg
cgctcctgga
cgtgaggegg
tacctggaga
caccacccca
gcggagatca
gtggagacca
tctggagaag
accctgagat
ctggctgtcc
aagagttcag
ggctctgatg
tctagacgaa
gctgggcectc
agctgcatta
tcactgactc
ccagcaaaag
cccccctgac

actataaaga

aattcgctac
caggtaccat
ccctgaccga
ggccaggacg
tgaggttcga
aggagggscc
accgagagag
ccctccagag
accagtacgc
ccgecgegga
agcagcggag
acgggaagga
tctctgacca
cactgacctg
gaccagcagg
agcagagata
gggagccgtc
tagcagttgt
gtggaaaagg
tgtctctcac
gttcctattc
atgggccttc
acatggtcat
gctgegctceg
gccaggaacc
gagcatcaca

taccaggcgt

cgggaagttc

gctggtcatg

gacctgggcc
cggagagcca
cagcgacgcc
ggagtattgg
cctgcggaac
catgtacggc
ctacgacggc
cacggcggct
agcctacctg
caaacttgag
tgaggccacc
gcagcgggat
agatagaacc
cacatgccat
ttcccagtcc

ggtcatcgga

agggagctac

agctcccggg

cgaagttcct
cgctcactgc
agctgtttcc
gtcgttcggg
gtaaaaaggc
aaaatcgacg

ttccccctgg

ctattccgaa
gcgecccgaa
ggctcccact
cgcttcatct
gcgagtccga
gaccggaaca
ctgcgeggcet
tgcgacgtgg
aaggattaca
cagatcaccc
gagggcgagt
cgcgcagacc
ctgaggtgct
ggcgaggacc
ttccagaagt
gtacagcatg
accgtcccca
gctgtggteg
tctcaggctg
catcatcacc
attcttatag
ccgctttcca
ttgcgtattg
taaagcctgg
cgegttgcetg
ctcaagtcag

aagctccctc

gttcctattc
ccgtcctcect
ccatgaggta
cagtgggcta
gagaggagcc
cacagatcta
actacaacca
ggeeggacgs
tcgccctgaa
agcgcaagtg
gcgtggagtg
ctccaaagac
gggccctggg
aaactcagga
gggcagctgt
aggggcetgcec
tcgtgggcat
ctgctgtgat
cgtgcagcga
atcaccactg
gagtatagga
gtcgggaaac
ggcgctctcc
ggtgcctaat
gegtttttcc
aggtggcgaa

gtgcgctctc

tatcagaagt
gctgectctceg
tttctacacc
cgtggacgac
gegggegecg
caaggcccag
gagcgaggcc
gcgcctcectc
cgaggacctg
ggaggeggcc
gctccgcaga
acacgtgacc
tttctaccct
cactgagctt
ggtggtgect
gaagcccctc
tgttgctggc
gtgtaggagg
cagtgcccag
actatagtcg
acttcctcga
ctgtcgtgcc
gcttcctcgc
gagcaaaagg
ataggctccg
acccgacagg

ctgttccgac

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



cctgececgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggaggsc
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtegttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga

ttagaaaaat

accggatacc
tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgcctcca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc

aaacaaatag

tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgctct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgc
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa

agggttattg

gggttccgeg

tctcccttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagg
taattgttgc
tgccattgct
cggttcccaa
ctccttcggt
tatggcagca
tggtgagtac
cccggegtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagc

cacatttccc

ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagaac
gccgagegcea
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggc
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat

Ccgaaaagtgc

cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat

cac

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3593



<210> 30
<211> 3593
<212> DNA

<213> Artificial Sequence

<220>
<223>

<400> 30
ctaaattgta

attttttaac

gatagggttg
gggaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
ataggaactt
ggggcragtgg
gccatgtccc
acccagttcg
tggatagagc
acacagactt
gggtctcaca
cgcgggeatg
agctcctgga
cgtgtggegg
tacctggaga
caccaccccg
gcggagatca
gtggagacca

tctggagaag

agcgttaata
caataggccg
agtggccgct
tttcggtgcg
gattaagttg
agcgcgacgt
aattcgctac
caggtaccat
ccctgaccga
ggccaggacg
tgaggttcga
aggagggscc
accgagagag
tcatccagag
accagtccgc
ccgeggegsa
agcagctgag
acgggaagga
tctctgacca
cactgacctg

gaccagcagg

agcagagata

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc

cgggaagttc

gcgggtceacg
gacctgggcc
cggagagcca
cagcgacgcc
ggagtattgg
cctgcggaac
gatgtatggc
ctacgacggc
caccgecggct
agcctacctg
gactcttcag
tgaggccacc
gcagcgggat
agatagaacc

cacatgccat

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
ctattccgaa
gcgecccgaa
ggctcccact
cgcttcatcg
gcgagtccga
gaccggaaca
ctgcgeggcet
tgcgacctgg
aaggattaca
cagatcaccc
gagggccetgt
cgcgcagatc
ctgaggtgct
ggcgaggacc
ttccagaagt

gtacagcatg

pMA_F14 HLA-B*35:01-6xHis_F15 vector V4.H.8

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
gttcctattc
ccgtcctcect
ccatgaggta
cagtgggcta
ggacggagcec
cacagatctt
actacaacca
ggceccgacgs
tcgccctgaa
agcgcaagtg
gcgtggagtg
ctccaaagac
gggccctggg
aaactcagga
gggcagctgt

aggggctgcec

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
tatcagaagt
gctgetctgg
tttctacacc
cgtggacgac
tcgggcgceca
caagaccaac
gagcgaggcc
gcgcctcectc
cgaggacctg
ggaggeggcc
gctccgcaga
acacgtgacc
cttctaccct
cactgagctt
ggtggtgect

gaagcccctc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



accctgagat
ctggctgtcc
aagagctcag
ggctctgatg
tctagacgaa
gctgggcectc
agctgcatta
tcactgactc
ccagcaaaag
cccccctgac
actataaaga
cctgeecgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggaggsc
ggctccagat
tgcaacttta

ttcgccagtt

gggagccatc
tagcagttgt
gtggaaaagg
tgtctctcac
gttcctattc
atgggccttc
acatggtcat
gctgegctceg
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgcctcca

aatagtttgc

ttcccagtcc

ggtcatcgga

agggagctac

agctcccggg

cgaagttcct
cgctcactgc
agctgtttcc
gtcgttcggg
gtaaaaaggc
aaaatcgacg
ttccccctgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgctct
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgc
gccccagtgc
taaaccagcc
tccagtctat

gcaacgttgt

accatcccca
gctgtggtceg
tctcaggctg
catcatcacc
attcttatag
ccgctttcca
ttgcgtattg
taaagcctgg
cgegttgcetg
ctcaagtcag
aagctccctc
tctcccttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagsg
taattgttgc

tgccattgct

tcgtgggcat
ctactgtgat
cgtccagcga
atcaccactg
gagtatagga
gtcgggaaac
ggcgctctcc
ggtgcctaat
gegtttttcc
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagaac
gccgagegea
cgggaagcta

acaggcatcg

tgttgctggc
gtgtaggagg
cagtgcccag
actatagtcg
acttcctcga
ctgtcgtgcc
gcttcctcgc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagc
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag

tggtgtcacg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



ctcgtegttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat
<210> 31

<211> 4542
<212> DNA

ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc

aaacaaatag

cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa

agggttattg

gggttccgceg

<213> Artificial Sequence

<220>

cggttcccaa
ctccttcggt
tatggcagca
tggtgagtac
cccggegtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagc

cacatttccc

<223> CMVpro_FLP_Sv40pA V2 vector V4.1.8

<400> 31
ctaaattgta

attttttaac

gatagggttg
gg8gaaggecsy
gctgcaaggc
acggccagtg
aggccgcatg
atatatggag
cgacccccgc
tttccattga

agtgtatcat

agcgttaata
caataggccg
agtggccgct
tttcggtgceg
gattaagttg
agcgcgacgt
aattcgctac
ttccgecgtta
ccattgacgt
cgtcaatggg

atgccaagta

ttttgttaaa
aaatcggcaa
acagggcgct
ggcctcttceg
ggtaacgcca
aatacgactc
cggtatagta
cataacttac
caataatgac
tggagtattt

cgccccctat

attcgcgtta
aatcccttat
cccattcgcc
ctattacgcc
gggttttccc
actatagggc
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact

tgacgtcaat

cgatcaaggc
cctccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggc
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat

Ccgaaaagtgc

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattggcgg
gggtcattag
ccgecctggcet
atagtaacgc
gcccacttgg

gacggtaaat

gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat

cac

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
ttcatagccc
gaccgcccaa
caatagggac

cagtacatca

ggcccgectg

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3593

60

120

180

240

300

360

420

480

540

600

660



gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat

gggcggtagg

gatcaggtac
caggcggctc
ggcagttcgt
agctgaccta
tcatgagcta
tgcagttcaa
tccccgectg
ccgatatcgt
acagccacag
tcacagagaa
tgtaccagtt
acgtggaccc
gcctcgtgac
gccggatcga
agagagtgaa
acaacctcgt
ccattaagaa
tgaagggcct
ccgtggccag
tggtgtctcg
agacaaaccc

gcatcagata

cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
catggccccc
tatgagccag
ggaaagattc
cctgtgetgg
caataccatc
gtacaagacc
ggagtttacc
gtccagcctc
caagaagatg
gatcctgaac
cctgttcctg
caagagcttc
cgagacaaag
ccccctggtg
ccggaccggc
gcggtcctac
cggccccaag
gacagagctg
aaccacctac
gtactacgcc
catcgaggaa

ccctgectgg

ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
aagaaaaagc
ttcgacatcc
gagaggccta
atgatcaccc
atcagcaaca
cagaaggcca
atcatcccat
cagctgcagt
ctgaaggccc
agcttcgagt
gccaccttta
aagctggtgc
accagcgtgt
tacctggacg
aacagcagct
aacaaggccc
tcccacatcg
accaacgtcg
acccaccaga
tacgacccca
tggcagcaca

aacggcatca

ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
ggaaagtggg
tgtgcaagac
gcggegagaa
acaacggcac
gcctgagcett
ccatcctgga
acaatggcca
tcgagagtag
tgctgagcga
acaccagccg
tcaactgcgg
agaacaagta
cccggcacat
agttcctgag
ccaacaagca
tgaagaaaaa
gccggcacct
tgggcaattg
tcacagccat
tcagcaaaga
tcgagcagct

tctcccagga

tggcagtaca
atcaatgggc
gtcaatggga
tccgccccat
gctggtttag
catccacggc
cccacctaag
gatcgcctct
cgccatcaag
cgacatcgtg
agccagcctg
gaaacatcag
cgaagaagcc
gggcgagasgc
gttcaccaag
ccggttctcc
cctgggegtg
ctactttttc
aaacagcgag
ggaataccag
cgccccctac
gatgaccagc
gagcgacaag
ccccgaccac
gatgatcgcc
gaagggcagc

agtgctggac

tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca
gtgccagctg
gtgctcgtgc
tgtgctgecg
cgggccacct
aacaagagcc
aagaaactga
agcgacatta
gacaagggca
atctgggaga
accaagaccc
gacatcaaga
atcattcagt
agcgccagag
cccgtgctga
ctgctgaagg
cccatcttcg
tttctgagca
agggcctctg
tacttcgccc
ctgaaggacg
gecgagggea

tacctgagca

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

2280



gctacatcaa
agaggtttac
atgcaattgt
gcatcacaaa
aactcatcaa
tgggccttcc
catggtcata
ctgcgectcgg
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat

atagtttgcg

ccggcggatc

ttgctttaaa
tgttgttaac
tttcacaaat
tgtatcttat
gctcactgcc
gctgtttect
tcgttcgggt
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcc
ccccagtgcet
aaaccagcca
ccagtctatt

caacgttgtt

tgatctagac
aaacctccac
ttgtttattg
aaagcatttt
catgtctgga
cgctttccag
tgcgtattgg
aaagcctggg
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtagceg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactccccg
gcaatgatac
gccggaages
aattgttgcc

gccattgcta

ctgatcataa
acctccccct
cagcttataa
tttcactgca
tctgcggatc
tcgggaaacc
gcgctctecg
gtgcctaatg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat
cgcgagaacc
ccgagcgcag
gggaagctag

caggcatcgt

tcaagccata
gaacctgaaa
tggttacaaa
ttctagttgt
caatctcgag
tgtcgtgcca
cttcctcgcect
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt

ggtgtcacgc

tcacatctgt
cataaaatga
taaagcaata
ggtttgtcca
ctgggcctca
gctgcattaa
cactgactcg
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgctc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta

tcgtcgtttg

2340

2400

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



gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgasg
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
<210> 32

<211> 3172
<212> DNA

attcagctcc
agcggttagc
actcatggtt
ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt

ggttccgcegc

ggttcccaac
tccttcggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg

acatttcccc

<213> Artificial Sequence

<220>

gatcaaggcg

ctccgatcgt
tgcataattc
caaccaagtc
tacgggataa
cttcggggcg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt

gaaaagtgcc

<223> FRT_HCMVpp28-3xMYC_F3 vector V9.E.6

<400> 32
ggcggttcct

gaccttgggg
gaggaggatc
agtataggaa
attgggcgct
ctggggtgcc
gctggegttt
tcagaggtgg
cctcgtgegc
ttcgggaagc

cgttcgctcc

ctacatccgg
agcagaagct
tttaaagact
cttccgctct
ctccgcecttcc
taatgagcaa
ttccataggc
cgaaacccga
tctecctgttc
gtggecgcettt

aagctgggct

tggatctgga
aatcagtgaa
aggcacgaag
gaccagctgc
tcgctcactg
aaggccagca
tccgcccccc
caggactata
cgaccctgcc
ctcatagctc

gtgtgcacga

tctggagaac
gaagacctcg
ttcctattcc
attaacatgg
actcgctgceg
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg

accccccgtt

agttacatga
tgtcagaagt
tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt

ac

aaaagctcat
gagagcagaa
gaagttccta
tcatagctgt
ctcggtcgtt
aaccgtaaaa
cacaaaaatc
gecgtttcccc
tacctgtccg
tatctcagtt

cagcccgacc

tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa

tagaaaaata

ctctgaggag
attgattagc
ttcttcaaat
ttccttgegt
cgggtaaagc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctccc
cggtgtaggt

gctgegectt

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4542

60

120

180

240

300

360

420

480

540

600

660



atccggtaac
agccactggt
gtggtggect
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
ccccgtcegtg
gataccgcga
aagggcecgasg
ttgccgggaa
tgctacaggc
ccaacgatca
cggtcctccg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac
tccccgaaaa
ttttgttaaa

tcaaaagaat

tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gaaccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg

gggcgaaaac

gcacccaact
ggaaggcaaa
ctcttecttt
atatttgaat
gtgccaccta
tcagctcatt

agaccgagat

agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctcc
gtcctgcaac
gtagttcgcc
cacgctcgtc
catgatcccc
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagc
atgccgcaaa
ttcaatatta
gtatttagaa
aattgtaagc

ttttaaccaa

agggttgagt

ggtaagacac
gtatgtaggc
aacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttcgt
gggcttacca
agatttatca
tttatccgcc
agttaatagt
gtttggtatg
catgttgtgc
ggccgcagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
gttaatattt
taggccgaaa

ggccgctaca

gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggcccca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgct
aaagtgctca
ttgagatcca
ttcaccagcg
agggcgacac
tatcagggtt
ataggggttc
tgttaaaatt

tcggcaaaat

gggcgctccc

cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ttgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctccggttc
ttagctcctt
tggttatggc
tgactggtga
cttgcccggc
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgcacatt
cgcgttaaat
cccttataaa

attcgccatt

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

2280



caggctgcgc
tggcgaaagg
cacgacgttg
ttggcggaag
aggttacaag
tataggaact
cggtaccacg
ctacgacaac
ggatgacgat
aaacgacagt
tgtgcgctcg
aaagaaaccc
cttagacgaa

ggtggctaag

acaacgtcca

<210> 33
<211> 3900
<212> DNA

aactgttggg
gggatgtgct
taaaacgacg
gccgtcaagg
acaggtttaa
tcgactctca
tccggtgagc
atccctccga
aacgaggagc
agcagtggca
acgtttcgcg
tcaaagcatc
gaggacacct
cgactgccgc

cCCacacccg

aagggcgttt
gcaaggcgat
gccagtgagc
ccgcatgaat
ggaggaagtt
ccatgggtgc
ccctgaaaga
cttcctcectc
ggcaacagaa
gccaccgaga
aggacaaggc
accaccatca
caatttacct
gtcccgacac

ggaccaaaaa

<213> Artificial Sequence

<220>

cggtgeggsc
taagttgggt
gcgacgtaat
tcgctaccgg
cctattccga
cgaactctgc
tgctctgggt
ggacgaaggs
gctgeggctc
ggccacccac
tccgaaaccg
gcaaagctcc
gtcccctccc
acccaggact

gcccgetgcec

<223> FRT_HCMVpp52-3xMYC_F3 vector V9.E.7

<400> 33
ggcggttcct

gaccttgggg
gaggaggatc
agtataggaa
attgggcgct

ctggggtecc

gctggegttt

ctacatccgg
agcagaagct
tttaaagact
cttccgctct
ctccgecttcc
taatgagcaa

ttccataggc

tggatctgga
aatcagtgaa
aggcacgaag
gaccagctgc
tcgctcactg
aaggccagca

tccgcccccc

tctggagaac
gaagacctcg
ttcctattcc
attaacatgg
actcgctgceg
aaaggccagg

tgacgagcat

ctcttcgcta

aacgccaggg
acgactcact
gagttggtag
agttcctatt
aaacgaatat
cgccaggtgt
gaggacgatg
tgcggtagtg
gacggcccta
agcaagcagt
attatgcagg
cctgttccac
ccgecgecaga

tccttgeccect

aaaagctcat
gagagcagaa
gaagttccta
tcatagctgt
ctcggtcgtt
aaccgtaaaa

cacaaaaatc

ttacgccagc
ttttcccagt
atagggcgaa
gtaagtatca
ctctagaaag
gttgtgagtt
ctctacgctc
acgacgggga
gctgeggagg
agaagaacgc
ccaagaagaa
agacggacga
cagttcaggt
agaagatttc

tt

ctctgaggag
attgattagc
ttcttcaaat
ttccttgegt
cgggtaaagc
aggccgegtt

gacgctcaag

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3172

60

120

180

240

300

360

420



tcagaggtgg
cctcgtgegc
ttcgggaagc
cgttcgctcc
atccggtaac
agccactggt
gtggtggect
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
ccccgtcegtg
gataccgcga
aagggccgag
ttgccgggaa
tgctacaggc
ccaacgatca
cggtcctccg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg
acccactcgt
agcaaaaaca

aatactcata

cgaaacccga
tctecctgttc
gtggcgcettt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gaaccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg

gggcgaaaac

gcacccaact

ggaaggcaaa

ctcttccttt

caggactata
cgaccctgcc
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctcc
gtcctgcaac
gtagttcgcc
cacgctcgtc
catgatcccc
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagc
atgccgcaaa

ttcaatatta

aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
aacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttcgt
gggcttacca
agatttatca
tttatccgcc
agttaatagt
gtttggtatg
catgttgtgc
ggccgcagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata

ttgaagcatt

gecgtttcccc
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggcccca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgct
aaagtgctca
ttgagatcca
ttcaccagcg

agggcgacac

tatcagggtt

ctggaagctc
cctttctccc
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ttgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctccggttc
ttagctcctt
tggttatggc
tgactggtga
cttgcccggc
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg

attgtctcat

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



gagcggatac
tccccgaaaa
ttttgttaaa
tcaaaagaat
caggctgcgc
tggcgaaagg
cacgacgttg
ttggcggaag
aggttacaag
tataggaact
ctggecgetgc
gcgctcaagg
gtacgcagtc
aagtcgtttc
ctgacttcca
aagatctcca
caagacattg
gtggccgacc
gcgeccctgec
ttcatcctga
ggcgtgaaaa
tgcgccgtca
tacgtggcca
cagcgtggcg
ggcggtggta
ccgggtctgg

gg8aggagess

atatttgaat
gtgccaccta
tcagctcatt
agaccgagat
aactgttggg
gggatgtgct
taaaacgacg
gccgtcaagg
acaggtttaa
tcgactctac
ggctgaagcc
agaacaccac
actgcgtgtc
agcccaagac
gcaaggacct
tgtgcgcacc
tgcgcgaaag
tgcttaagtg
ctacgggcac
ccaacggcag
acatgcgtat
ccaaactgcc
gccgcaacgg
atcccttcga
gcggcagcect

acaacgatat

gaggcaagaa

gtatttagaa
aattgtaagc
ttttaaccaa
agggttgagt
aagggcgttt
gcaaggcgat
gccagtgagc
ccgcatgaat
ggaggaagtt
caccatggat
gtacaagacg
ggttaccttc
aaagatcact
cattaacaat
gaccaagttc
cgatttcaat
cgagaattcg
gatcgggecg
cgtgcagatt
cgagctggaa
caacgtgcag
gtgcacgttg
tctgttcgcec
caagaattac
ctcttcgctg
catgaacgag

gcacgaccgc

aaataaacaa
gttaatattt
taggccgaaa
ggccgctaca
cggtgeggsc
taagttgggt
gcgacgtaat
tcgctaccgg
cctattccga
cgcaagacgc
gctatccagc
ttgcccacac
tttaacagct
tccacgcctc
tacgtgcagg
atggagttca
gccgtgcacg
catacccgcg
ctggtgcacg
ttcacagcca
ctgaagaact
cgtatagtta
gtggagaatt
gtcgggaaca
gctaatgccg

cccatgggtc

ggaggtggcg

ataggggttc
tgttaaaatt
tcggcaaaat

gggcgctccc

ctcttcgcta

aacgccaggg
acgactcact
gagttggtag
agttcctatt
gcctctcgga
agctgcgatc
cgtcgcttat
catgcctcta
tgctgggtaa
acatctcgga
gctcggectg
tggatctaga
tcaagcgtaa
ccggtccacc
ataaccgcgt
tctaccagac
cggagcacga
ttctcaccga
gcggcaaatc
gcggtctgea
tcggcggact

gtggttccgg

cgcgcacatt
cgcgttaaat
cccttataaa
attcgccatt
ttacgccagc
ttttcccagt
atagggcgaa
gtaagtatca
ctctagaaag
gcecgecgacg
tgtgatccgt
cttgcaaacg
catcactgac
cttcatgtac
cctgtcggcc
cgtgcacggc
tttcggegtg
cgtgaagaaa
ggccatcaag
cagtttccac
gctgctcaat
cacgctgttg
ggaacctttc
gcgtggegga
cgacgacggt
gggaggtggc

tacgcggaaa

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

3600

3660



atgagcagcg gtggcggagg tggagatcac gaccacggtc

gagcagcaca agatcaccag ctacctgacg tccaaaggtg

ggcggaggtg gaggtttgga tcgcaactcc ggcaattact

agcgacagcg aggattctgt aacgttcgag ttcgtcccta

<210> 34
<211> 4286
<212> DNA

<213> Artificial Sequence

<220>

<223> FRT_HCMVpp52-3xMYC_F3 vector V9.E.8

<400> 34
ggcggttcct

gaccttgggg
gaggaggatc
agtataggaa
attgggcgct
ctggggtgcc
gctggegttt
tcagaggtgg
cctcgtgegc
ttcgggaagc
cgttcgctcc
atccggtaac
agccactggt
gtggtggect
gccagttacc
tagcggtggt
agatcctttg

gattttggtc

ctacatccgg
agcagaagct
tttaaagact
cttccgctct
ctccgecttcc
taatgagcaa
ttccataggc
cgaaacccga
tctectgttc
gtggecgcettt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta

atgagattat

tggatctgga
aatcagtgaa
aggcacgaag
gaccagctgc
tcgctcactg
aaggccagca
tccgcccccc
caggactata
cgaccctgcc
ctcatagctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga

caaaaaggat

tctggagaac
gaagacctcg
ttcctattcc
attaacatgg
actcgctgceg
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
aacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg

cttcacctag

tttcctccaa
gatcgggagg
tcaacgacgc

acacCcCaagaa

aaaagctcat
gagagcagaa
gaagttccta
tcatagctgt
ctcggtcgtt
aaccgtaaaa
cacaaaaatc
gecgtttcccc
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact

atccttttaa

ggaaaaatac

aggggetgga
gaaagaggag

gcaaaagtgc

ctctgaggag
attgattagc
ttcttcaaat
ttccttgegt
cgggtaaagc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctccc
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg

attaaaaatg

3720

3780

3840

3900

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



aagttttaaa
aatcagtgag
ccccgtcegtg
gataccgcga
aagggcecgasg
ttgccgggaa
tgctacaggc
ccaacgatca
cggtcctccg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac
tccccgaaaa
ttttgttaaa
tcaaaagaat
caggctgcgc
tggcgaaagg
cacgacgttg
ttggcggaag
aggttacaag
tataggaact

tatccgtact

tcaatctaaa
gcacctatct
tagataacta
gaaccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg

gggcgaaaac

gcacccaact
ggaaggcaaa
ctctteccttt
atatttgaat
gtgccaccta
tcagctcatt
agaccgagat
aactgttggg
gggatgtgct
taaaacgacg
gccgtcaagg
acaggtttaa
tcgactctca

gggtcccatt

gtatatatga
cagcgatctg
cgatacggga
caccggctcc
gtcctgcaac
gtagttcgcc
cacgctcgtc
catgatcccc
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagc
atgccgcaaa
ttcaatatta
gtatttagaa
aattgtaagc
ttttaaccaa
agggttgagt
aagggcecgttt
gcaaggcgat
gccagtgagc
ccgcatgaat
ggaggaagtt

ggtaccatgg

tcggggcacg

gtaaacttgg
tctatttcgt
gggcttacca
agatttatca
tttatccgcc
agttaatagt
gtttggtatg
catgttgtgc
ggccgeagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
gttaatattt
taggccgaaa
ggccgctaca
cggtgeggsc
taagttgggt
gcgacgtaat
tcgctaccgg
cctattccga
agtcgcgcegg

tgctgaaagc

tctgacagtt
tcatccatag
tctggcccca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgct
aaagtgctca
ttgagatcca
ttcaccagcg
agggcgacac
tatcagggtt
ataggggttc
tgttaaaatt
tcggcaaaat

gggcgctccc

ctcttcgcta

aacgccaggg
acgactcact
gagttggtag
agttcctatt
tcgeccgttgt

cgtgtttagt

accaatgctt
ttgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctccggttc
ttagctcctt
tggttatggc
tgactggtga
cttgcccggc
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgcacatt
cgcgttaaat
cccttataaa
attcgccatt
ttacgccagc
ttttcccagt
atagggcgaa
gtaagtatca
ctctagaaag

cccgaaatga

cgcggecgata

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



cgeccggtgcet
agccctcgcet
acaatcagct
tcaacgtgca
atgtgtacgc
cgtcggeggc
cgggcaagca
agaaccagtg
acgtggcact
gcgcaaccaa
gcgaggacgt
aggacctgac
ttacggtgtt
tggatgtggc
gcctgagcat
ccatacgcga
atatcgactt
agtatcgcat
ccgecccaggg
ccaccgagcg
ccgegggeceg
cacgcggecg
ccgacaacga
tggcccgcaa
agttcttctg
agcccgcetge

tcgcctcgac

gccgeacgag
gatcttggta
gcaggtgcag
caaccccacg
gctgeccgctc
cgagcgcaaa
gatgtggcag
gaaagagccc
gcggeacgtg
gatgcaggtg
gcccteceggc
gatgacccgc
gtgtcccaaa
ttttacctca
ctcaggtaac
gaccgtggaa
gctgctgcag
ccagggcaag
cgacgacgac
caagacgccc
caaacgcaaa
ccttaaggcc
aatccacaat
cctggtgccc
ggacgccaac
gcaacccaaa

gcccaaaaag

acgcgactcc
tcgcagtaca
cacacgtact
ggccgaagca
aagatgctga
caccgacacc
gcgcgtctca
gacgtctact
gtgtgcgcegc
ataggtgacc
aagctcttta
aacccgcaac
aatatgataa
cacgagcatt
ctgttgatga
ctgcgtcagt
cgecgggectc
cttgagtacc
gtctggacca
cgcgtcaccg
tcagcatcct
gagtccaccg
ccggeecgtgt
atggtggcta
gacatctacc
cgtcgeccgcec

caccga

tgcagacggg
cgcccgactc
ttacgggcag
tctgccccag
acatccccag
tgcccgtagc
cggtctcggg
acacgtcagc
acgagctggt
agtacgtcaa
tgcacgtcac
ccttcatgceg
tcaaaccggg
ttgggctgct
acgggcagca
acgatcccgt
agtacagcga
gacacacctg
gcggatcgga
geggegecesc
cggcgacggc
tcgcgcccga
tcacctggcc
cggttcaggg
gcatcttcgc

accggcaaga

tatccacgta
gacgccatgc
cgaggtggag
ccaggagccc
catcaacgtg
tgacgctgtg
actggcctgg
gttcgtgttt
ttgctccatg
ggtgtacctg
gctgggcetct
cccccacgag
caagatctcg
gtgtcccaag
gatcttcctg
ggctgegctc
gcaccccacc

ggaccggcac

ctccgacgaa
catggcggsc
gtgcacgtcg
agaggacacc
gccctggeag
tcagaatctg
cgaattggaa

cgccttgecc

cgcgtgagcc
caccgcggceg
aacgtgtcgg
atgtcgatct
caccactacc
attcacgcgt
acgcgtcagc
cccaccaagg
gagaacacgc
gagtccttct
gacgtggaag
cgcaacggct
cacatcatgc
agcatcccgg
gaggtacaag
ttctttttcg
ttcaccagcc
gacgagggtsg
gaactcgtaa
gcctccactt
ggcgttatga
gacgaggatt
gccggcatcc
aagtaccagg
ggcgtatggc

gggccatgca

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4286



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

<220>
<223>

<400>

35

25

DNA

Homo sapiens

pMA-sv40 OE_F1 primer 1.C.2

35

cctgatcata atcaagccat atcac

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

<220>
<223>

<400>

36

25

DNA

Homo sapiens

pMA-sv40 OE Rl primer 1.C.3

36

gtgatatggc ttgattatga tcagg

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

<220>
<223>

<400>

37

20

DNA

Homo sapiens

HLA-A-GT-Rg3 primer 4.A.3 1

37

tcccgttctc caggtatctg

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

<220>
<223>

<400>

38

20

DNA

Homo sapiens

HLA-A-GT-Fg2 primer 4.A.4

38

gtgtcgggtt tccagagaag

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

39

20

DNA

Homo sapiens



<220>
<223> HLA-B-GT-Fg2 primer 4.A.7

<400> 39
gggtcccagt tctaaagtcc

<210> 40

<211> 20

<212> DNA

<213> Homo sapiens

<220>
<223> HLA-B-GT-Rg2 primer 4.B.1

<400> 40
ggggattttg gcctcaactg

<210> 41

<211> 21

<212> DNA

<213> Homo sapiens

<220>
<223> HLA-C-GT-Fg2 primer 4.B.5

<400> 41
tcttcctgaa tactcatgac g

<210> 42

<211> 20

<212> DNA

<213> Homo sapiens

<220>
<223> HLA-A-02_GT_Rg4 primer 4.I.9

<400> 42
ggagatctac aggcgatcag

<210> 43

<211> 28

<212> DNA

<213> Homo sapiens

<220>
<223> HLA-A-Exon3_HA-RE-BglII F1 primer 6.I.9

<400> 43
ggttagatct gggaaggaga cgctgcag

20

20

21

20

28



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

<220>
<223>

<400>

44
20
DNA
Homo sapiens

HLA-C-04-GT-Rgl primer 8.A.1

44

gatcccattt tcctcccctc

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

<220>
<223>

<400>

45

27

DNA

Homo sapiens

CMV-pA-HLA-Ex3 Probe F1 primer 8.B.2

45

atgtctggat ctgcggatca gcgcacg

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

<220>
<223>

<400>

46

21

DNA

Homo sapiens

CMV-pro_GT_R1 primer 9.C.3

46

atgggctatg aactaatgac c

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

<220>
<223>

<400>

47

21

DNA

Homo sapiens

sv40pA GT_F1 primer 9.C.4

47

cattctagtt gtggtttgtc c

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

48

20

DNA

Homo sapiens

20

27

21

21



<220>
<223> AAVS1_GT_F1 primer 9.C.5

<400> 48
cttacctctc tagtctgtgc

<210> 49

<211> 19

<212> DNA

<213> Homo sapiens

<220>
<223> AAVS1_GT_F3 primer 9.C.7

<400> 49
ccattgtcac tttgcgctg

<210> 50

<211> 20

<212> DNA

<213> Homo sapiens

<220>
<223> AAVS1_GT_F4 primer 9.C.8

<400> 50
tcctggactt tgtctccttc

<210> 51

<211> 20

<212> DNA

<213> Homo sapiens

<220>
<223> AAVS1_GT_R2 primer 9.C.10

<400> 51
agagatggct ccaggaaatg

<210> 52

<211> 20

<212> DNA

<213> Homo sapiens

<220>
<223> AAVS1_GT_R3 primer 9.D.1

<400> 52
aagagaaagg gagtagaggc

20

19

20

20

20



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

<220>
<223>

<400>

53

18

DNA

Homo sapiens

AAVS1 GT_R4 primer 9.D.2

53

cccgaagagt gagtttgc

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

<220>
<223>

<400>

54

20

DNA

Homo sapiens

HLA-A-intron4_GT_R1 primer 9.D.6

54

gctaaaggtc agagaggctc

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

<220>
<223>

<400>

55

23

DNA

Homo sapiens

sv40pA-GT primer 9.D.7

55

ctgcattcta gttgtggttt gtc

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

<220>
<223>

<400>

56

24

DNA

Homo sapiens

sv40pA-AAVS1-probe-FAM-F1 primer 9.3.2

56

tgcggatcag gattggtgac agaa

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

57

26

DNA

Homo sapiens

18

20

23

24



<220>
<223> TRAC_TCRA-ex1 R1 primer 10.A.9

<400> 57
gacttgtcac tggatttaga gtctct 26

<210> 58

<211> 23

<212> DNA

<213> Homo sapiens

<220>
<223> TRAC_TCRA-promoter_ F1l primer 10.A.10

<400> 58
ctgatcctct tgtcccacag ata 23

<210> 59

<211> 22

<212> DNA

<213> Homo sapiens

<220>
<223> TRAC probe (HEX) primer 10.B.6

<400> 59
atccagaacc ctgaccctge cg 22

<210> 60

<211> 20

<212> DNA

<213> Homo sapiens

<220>
<223> Pan-HLA GT_F1 primer 8.B.3

<400> 60
aaggagggag ctactctcag 20

<210> 61

<211> 24

<212> DNA

<213> Homo sapiens

<220>
<223> SV4@pA_GT_R1 primer 15.H.2

<400> 61
cctctacaga tgtgatatgg cttg 24



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

<220>
<223>

<400>

62

27

DNA

Homo sapiens

3xMyc_OE_R1 primer 10.C.4

62

ggagaacaaa agctcatctc tgaggag

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

<220>
<223>

<400>

63

29

DNA

Homo sapiens

CtermCysLink OE_R1 primer 10.D.1

63

agatccagat ccaccggatg tagagcaac

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

<220>
<223>

<400>

64

20

DNA

Homo sapiens

Efla_intron GT _F2 primer 15.H.4

64

tgggtggaga ctgaagttag

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

<220>
<223>

<400>

65

18

DNA

Homo sapiens

HCMVpp65 GT_F2ddPCR primer/probe 21.I.1

65

tcgacgccca aaaagcac

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

66

17

DNA

Homo sapiens

27

29

20

18



<220>
<223> HCMVpp28 GT_F1 ddPCR primer/probe 21.I.2

<400> 66
tgcctccttg ccctttg

<210> 67

<211> 19

<212> DNA

<213> Homo sapiens

<220>
<223> HCMVpp52 GT_F1 ddPCR primer/probe 21.I.3

<400> 67
cgtccctaac accaagaag

<210> 68

<211> 19

<212> DNA

<213> Homo sapiens

<220>
<223> Myc-Tag GT_R1 ddPCR primer/probe 20.H.10

<400> 68
aaggtcctcc tcagagatg

<210> 69

<211> 27

<212> DNA

<213> Homo sapiens

<220>
<223> Linker-Myc_Probe_ Fam ddPCR primer/probe 20.H.9

<400> 69
cttttgttct ccagatccag atccacc

<210> 70

<211> 23

<212> DNA

<213> Homo sapiens

<220>
<223> TRAC-TCRA-ex1-F1 ddPCR primer/probe 10.A.9

<400> 70
ctgatcctct tgtcccacag ata

17

19

19

27

23



<210> 71

<211> 26

<212> DNA

<213> Homo sapiens

<220>
<223> TRAC-TCRA-ex1-F1 ddPCR primer/probe

<400> 71
gacttgtcac tggatttaga gtctct 26

<210> 72

<211> 22

<212> DNA

<213> Homo sapiens

<220>
<223> TRAC-probe (HEX) ddPCR primer/probe

<400> 72
atccagaacc ctgaccctge cg 22



