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<120>
RECO
<130> 1466

<150>
<151>

Us 6
2017

<160> 19
<170>
<210> 1

<211> 1503
<212> DNA
<213>

<220>

<223> hALD

<400> 1
atgtcatcct

actaagatct
tttaatcctg
gacaaggcag
gatgcttccg
ctgctgctgg
aatgatttag
cagggccgta
ggtgtatgtg
gggcctgcac
actgctctcc
attgttcctg
aaagtagcct

agcaatctga

NSTITUTION
11.00102

2/586,813
-11-15

H1-cDNA

caggcacgcc
tcataaacaa
caactgagga
tgaaggccgc
agaggseeecy
cgacaatgga
caggctgcat
caataccaat
gccaaatcat
tgagctgtgg
acgtggcatc
gttatgggcc

tcacaggatc

agagggtgac

PatentIn version 3.5

Artificial Sequence

agacttacct
tgaatggcat
ggagctctgc
aagacaggct
actattatac
gtcaatgaat
Caaaacattg
tgatggaaat
tccttggaat
aaacacagtg
tttaataaaa
tacagcaggg
aacagaggtt

cctggagctt

gtcctactca
gattcagtga
caggtagaag
tttcagattg
aagttggctg
ggtggaaaac
cgctactgtg
ttttttacat
ttcccgttgg
gttgtcaaac
gaggcagggt
gcagccattt
ggcaagttga

ggaggaaaga

ccgatttgaa
gtggcaagaa
aaggagataa
gatccccgtg
atttaatcga
tctattccaa
caggttggsc
atacaagaca
ttatgctcat
cagcagagca
ttcctcctgg
cttctcacat
tcaaagaagc

gcccttgeat

METHODS AND COMPOSITIONS FOR NON-MYELOABLATIVE BONE MARROW

gattcaatat
atttcctgtc
ggaggatgtt
gcgtactatg
aagagatcgt
tgcatatctg
tgacaagatc
tgaacctatt
ttggaagata
aactcctctc
agtagtgaat
ggatatagac

tgccgggaaa

tgtgttagct

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gatgccgact
cagtgttgta
cgaaggagtg
actcaaggcc
gggaagaaag
tttgtccagc
atttttggac
gcaaacaata
ataacaatct
agtgcccagt
tacggtttcc
tca

<210> 2
<211>

<212>
<213>

DNA
<220>
<223>

<400> 2
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgc
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc

actagcggag

tggacaatgc
tagccgcatc
ttgagcgggc
ctcagattga
aaggggccaa
ccacagtgtt
cagtgcagca
ctttctatgg
cctctgectct
gcccctttgg

atgaatatac

10781

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag

gctagaagga

tgttgaattt
caggattttt
taagaagtat
caaggaacaa
actggaatgt
ctctaatgtt
aatcatgaag
cttatcagca
gcaggcagga
tggattcaag

agaggtcaaa

Artificial Sequence

tcttgtagtc
agcaccgtgc
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagees

gagagatggg

gcacaccatg
gtggaagaat
atccttggaa
tatgataaaa
ggaggaggcc
acagatgaga
tttaaatctt
ggagtgttta
acagtgtggg
atgtctggaa

acagtcacag

pLV-Puro-EF1A-hALDH1A1:T2A:EGFP

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg

tgcgagagcg

gggtattcta
caatttatga
atcctctgac
tacttgacct
cgtgggggaa
tgcgcattgc
tagatgacgt
Cccaaagacat
tgaattgcta
atggaagaga

tgaaaatctc

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc

tcagtattaa

ccaccagggc
tgagtttgtt
cccaggagtc
cattgagagt
taaaggctac
caaagaggag
gatcaaaaga
tgataaagcc
tggcgtggta
actgggagag

tcagaagaac

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggegececg
gactcggctt

aaaaattttg

gcggegeeaga

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1503

60

120

180

240

300

360

420

480

540

600



attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcctt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
cagagcgcac
gtgcctagag
tttttcccga

ttcgcaacgg

gatgggaaaa

tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttctigg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggees
acatacaaac
atcggatcaa
atcgcccaca
aaggtggcgc
gggtgeesga

gtttgccgcc

aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagsg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattggggss
taaagaatta
ctttgtatag
gtccccgaga
ggggtaaact
gaaccgtata

agaacacagg

aggccagggs

gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa

aaaagttggg

agttgggees
gggaaagtga
taagtgcagt

taagtgccgt

gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggasg
attgaaccat
agagcagtgg
ggcgcagegt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
ctccggtgcc
aggggtcggc
tgtcgtgtac
agtcgccgtg

gtgtggttcc

atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggsg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
cgtcagtggg
aattgaaccg
tggctccgcec

aacgttcttt

cgecgggectg

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



gcctctttac
tgattcttga
aaggagcccc
tgcgaatctg
aaaatttttg
gccaagatct
cgtcccagceg
gggggtagtc
ccccgecectg
cgcttcccgg
cgggtgagtc
actccacgga
cgtcgtcettt
tggagactga
ttgagtttgg
catttcaggt
gcacgccaga
taaacaatga
ctgaggagga
aggccgcaag
gggggegact
caatggagtc
gctgcatcaa
taccaattga
aaatcattcc
gctgtggaaa

tggcatcttt

gggttatggc

tcccgagcett
ttcgcctcgt
gtggcacctt
atgacctgct
gcacactggt
cacatgttcg
tcaagctggc
ggcggcaagsy
ccctgctgea

aCCCacacaa

gtaccgggcg

aggttgggses

agttaggcca
atcttggttc
gtcgtgacaa
cttacctgtc
atggcatgat
gctctgccag
acaggctttt
attatacaag
aatgaatggt
aacattgcgc
tggaaatttt
ttggaatttc
cacagtggtt

aataaaagag

ccttgegtgce
cgggttggaa
gcttgagttg
cgecgectgtc
gcgacgcttt
atttcggttt
gcgageeges
cggecctgctc

ctggcccggt

gggagctcaa
aggaaaaggsg
ccgtccaggc
gaggggtttt
gcttggcact
attctcaagc
gtttgtacaa
ctactcaccg
tcagtgagtg
gtagaagaag
cagattggat
ttggctgatt
ggaaaactct
tactgtgcag
tttacatata
ccgttggtta
gtcaaaccag

gcagggtttc

cttgaattac
gtggetggga
aggcctggcc
tcgectgettt

ttttctggca

ttggggecegc
gcctgcgagc
tggtgectgg
cggcaccagt
aatggaggac
cctttccgtc
acctcgatta
atgcgatgga
tgatgtaatt
ctcagacagt
aaaagcaggc
atttgaagat
gcaagaaatt
gagataagga
ccccgtggceg
taatcgaaag
attccaatgc
gttgggctga
caagacatga
tgctcatttg
cagagcaaac

ctcctggagt

ttccacctgg
gagttcgagg
tgggegetgg
cgataagtct
agatagtctt
gggeggegac
gcggcecaccg
tctcgcgecg
tgcgtgagceg
gcggegcetceg
ctcagccgtc
gttctcgagc
gtttccccac
ctccttggaa
ggttcaaagt
tgccaccatg
tcaatatact
tcctgtcttt
ggatgttgac
tactatggat
agatcgtctg
atatctgaat
caagatccag
acctattggt
gaagataggg
tcctctcact

agtgaatatt

ctgcagtacg
ccttgegcett
ggeegeegeg
ctagccattt
gtaaatgcgg
ggggeecegtg
agaatcggac
ccgtgtatcg
gaaagatggc
ggagageges
gcttcatgtg
ttttggagta
actgagtggg
tttgcccttt
ttttttcttc
tcatcctcag
aagatcttca
aatcctgcaa
aaggcagtga
gcttccgaga
ctgctggcga
gatttagcag
ggccgtacaa
gtatgtggcc
cctgcactga
gctctccacg

gttcctggtt

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

3840



atgggcctac
caggatcaac
gggtgaccct
acaatgctgt
ccgcatccag
agcgggctaa
agattgacaa
gggccaaact
cagtgttctc
tgcagcaaat
tctatggctt
ctgctctgca
cctttggtgg

aatatacaga

agggcagges
gcaagggcega
taaacggcca
tgaccctgaa
ccaccctgac
acttcttcaa
acgacggcaa
gcatcgagct
agtacaacta
aggtgaactt
accagcagaa
gcacccagtc

agttcgtgac

agcagggsgca
agaggttggc
ggagcttgga
tgaatttgca
gatttttgtg
gaagtatatc
ggaacaatat
ggaatgtgga
taatgttaca
catgaagttt
atcagcagga
ggcaggaaca
attcaagatg
ggtcaaaaca
aagtcttcta
ggagctgttc
caagttcagc
gttcatctgc
ctacggcgtg
gtccgccatg
ctacaagacc
gaagggcatc
caacagccac
caagatccgc
cacccccatc
cgccctgagc

cgccgacgses

gccatttctt
aagttgatca
ggaaagagcc
caccatgggg
gaagaatcaa
cttggaaatc
gataaaatac
ggaggcecegt
gatgagatgc
aaatctttag
gtgtttacca
gtgtgggtga
tctggaaatg
gtcacagtga
acatgcgggsg
accggggtgg
gtgtccggeg
accaccggca
cagtgcttca
cccgaaggct
cgegeegagg
gacttcaagg
aacgtctata
cacaacatcg
ggcgacggec
aaagacccca

atcactctcg

ctcacatgga
aagaagctgc
cttgcattgt
tattctacca
tttatgatga
ctctgacccc
ttgacctcat
gggggaataa
gcattgccaa
atgacgtgat
aagacattga
attgctatgg
gaagagaact
aaatctctca
acgtggagga
tgcccatcct
agggcgagss
agctgcccgt
gccgctaccc
acgtccagga
tgaagttcga
aggacggcaa
tcatggccga
aggacggceag
ccgtgectgct
acgagaagcg

gcatggacga

tatagacaaa
cgggaaaagc
gttagctgat
ccagggccag
gtttgttcga
aggagtcact
tgagagtggg
aggctacttt
agaggagatt
caaaagagca
taaagccata
cgtggtaagt
gggagagtac
gaagaactca
aaatcccggc
ggtcgagctg
cgatgccacc
gccctggcecc
cgaccacatg
gcgcaccatc
gggcgacacc
catcctgggg
caagcagaag
cgtgcagctc
gcccgacaac
cgatcacatg

gctgtacaag

gtagccttca
aatctgaaga
gccgacttgg
tgttgtatag
aggagtgttg
caaggccctc
aagaaagaag
gtccagccca
tttggaccag
aacaatactt
acaatctcct
gcccagtgcec
ggtttccatg
ggaagcggag
cccatggtga
gacggegacg
tacggcaagc
accctcgtga
aagcagcacg
ttcttcaagg
ctggtgaacc
cacaagctgg
aacggcatca
gccgaccact
cactacctga
gtcctgectgg

taaacccagc

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

5460



tttcttgtac
gtgaaagatt
ctttaatgcc
ataaatcctg
tggtgtgcac
agctcctttc

cctgeccttge

tgtcggggaa
gcgggacgtc
gcctgetgcec
tctccctttg
gggaggegct
ggcgctacac
cggctccgtt
tcccccccgce
ctagtctcgt
gcggccaata
ccggesscss
gcccggeatt
ctccgggcect
gccacccgeg
cccgecacgce
gaactcttcc
gcecgeggtgg
atcggcccgc
ggcctcctgg

tcgcccgacc

aaagtggtga
gactggtatt
tttgtatcat
gttgctgtct
tgtgtttgct
cgggactttc
ccgectgetgg
gctgacgtcc
cttctgctac
ggctctgegg
ggccgectcc
tttcccaagg
aagtggcctc
ctttggtggc
cccgcagctc
gcagatggac
gcagctttgc
gctcaggggc
ctgcacgctt
ttcgacctca
acgacgtccc
gccacaccgt
tcacgcgcgt
cggtctggac
gcatggccga
cgccgeaccg

accagggcaa

taatcgaatt
cttaactatg
gctattgcett
ctttatgagg
gacgcaaccc
gctttccccc
acaggggctc
tttccatggc
gtcccttcgg
cctctteccge
ccgcatcggg
cagtctggag
tggcctcgca
cccttecgegce
gcgtcgtgcea
agcaccgctg
tccttcgett
gggctcaggg
caaaagcgca
cgtggccacc
cagggccgta
cgatccggac
cgggctcgac
cacgccggag
gttgagcggt
gcccaaggag

gggtctgggc

ccgataatca
ttgctccttt
cccgtatggc
agttgtggcc
ccactggttg
tccctattgce
ggctgttggg
tgctcgectg
ccctcaatcc
gtcttcgect
aattcccgcg
catgcgcttt
cacattccac
caccttctac
ggacgtgaca
agcaatggaa
tctgggctca
gceeeecees
cgtctgecgce
atgaccgagt
cgcaccctcg

cgccacatcg

atcggcaagg
agcgtcgaag
tcccggetgg
cccgegtggt

agcgccgtcg

acctctggat
tacgctatgt
tttcattttc
cgttgtcagg
gggcattgcc
cacggcggaa
cactgacaat
tgttgccacc
agcggacctt
tcgccctcag
gttcgaattc
agcagccccg
atccaccggt
tcctccecta
aatggaagta
gcgggtaggc
gaggctggga
cgcccgaagg
gctgttctcc
acaagcccac
ccgeccgegtt
agcgggtcac
tgtgggtcgc
cgggggeggt
ccgecgeagea
tcctggccac

tgctccccgg

tacaaaattt
ggatacgctg
tcctecttgt
caacgtggcg
accacctgtc
ctcatcgccg
tccgtggtgt
tggattctgc
ccttcccgceg
acgagtcgga
taccgggtag
ctgggcactt
aggcgccaac
gtcaggaagt
gcacgtctca
ctttggggca
aggggtgggt
tcctccggag
tcttcctcat
ggtgcgcctc
cgccgactac
cgagctgcaa
ggacgacggc
gttcgccgag
acagatggaa
cgtcggegtc

agtggaggcg

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



geegagegesg
tacgagcggc
tggtgcatga
agctgtagat
ccaacgaaga
agcctgggag
ttgagtgctt
cagacccttt
tcagtattta
agcttataat
ttcactgcat
ctagctatcc
tctccgeccc
tctgagctat
cgccctatag
gggaaaaccc
ggcgtaatag
gcgaatggga
gcgtgaccgc
ttctcgccac
tccgatttag
gtagtgggcc
ttaatagtgg
ttgatttata
aaaaatttaa

gggaaatgtg

gctcatgaga

ccggggtgcc

tcggcttcac
cccgcaagcc
cttagccact
caagatctgc
ctctctggcect
caagtagtgt
tagtcagtgt
taacttgcaa
ggttacaaat
tctagttgtg
cgcccctaac
atggctgact
tccagaagta
tgagtcgtat
tggcgttacc
cgaagaggcc
cgcgeccctgt
tacacttgcc
gttcgccggc
tgctttacgg
atcgccctga
actcttgttc
agggattttg
cgcgaatttt
cgcggaaccc

caataaccct

cgccttectg
cgtcaccgcc
cggtgcctga
ttttaaaaga
tttttgcttg
aactagggaa
gtgcccgtct
ggaaaatctc
agaaatgaat
aaagcaatag
gtttgtccaa
tccgcccatc
aatttttttt
gtgaggaggc
tacgcgcgct
caacttaatc
cgcaccgatc
agcggcgcat
agcgccctag
tttccccgtc
cacctcgacc
tagacggttt
Caaactggaa
ccgatttcgg
aacaaaatat
ctatttgttt

gataaatgct

gagacctccg
gacgtcgagg
ggtaccttta
aaaggggegsa
tactgggtct
cccactgctt
gttgtgtgac
tagcagtagt
atcagagagt
catcacaaat
actcatcaat
ccgcccctaa
atttatgcag
ttttttggag
cactggccgt
gccttgcagc
gcccttccca
taagcgcggc
cgcccgctcec
aagctctaaa
ccaaaaaact
ttcgcccttt
caacactcaa
cctattggtt
taacgcttac
atttttctaa

tcaataatat

cgccccgeaa
tgcccgaagg
agaccaatga
ctggaagggc
ctctggttag
aagcctcaat
tctggtaact
agttcatgtc
gagaggaact
ttcacaaata
gtatcttatc
ctccgcccag
aggccgagsc
gcctagggac
cgttttacaa
acatccccct
acagttgcgc
gggtgtggtg
tttcgetttc
tcgggggctc
tgattagggt
gacgttggag
ccctatctcg
aaaaaatgag
aatttaggtg
atacattcaa

tgaaaaagga

cctccecttce
accgcgcacc
cttacaaggc
taattcactc
accagatctg
aaagcttgcc
agagatccct
atcttattat
tgtttattgc
aagcattttt
atgtctggct
ttccgcccat
cgcctecggcec
gtacccaatt
cgtcgtgact
ttcgccagct
agcctgaatg
gttacgcgca
ttcccttect
cctttagggt
gatggttcac
tccacgttct
gtctattctt
ctgatttaac
gcacttttcg
atatgtatcc

agagtatgag

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700



tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaatta
ccttccggcet
tatcattgca
ggggagtcag
gattaagcat
acttcatttt
aatcccttaa
atcttcttga
gctaccagcg
tggcttcagc
ccacttcaag
ggctgectgcec
ggataaggcg
aacgacctac
cgaagagaga
gagggagctt

ctgacttgag

ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaactgt
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cagcggtcegg
accgaactga
aaggcggaca

ccagggggaa

cgtcgatttt

cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgecg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
cagaccaagt
ggatctaggt
cgttccactg
ttctgcgegt
tgccggatca
taccaaatac
caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta

tgtgatgctc

cttttttgceg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gccctecccegt
tagacagatc
ttactcatat
gaagatcctt
agcgtcagac
aatctgctgc
agagctacca
tgttcttcta
atacctcgct
taccgggttg
gggttcgtgc
gcgtgagcta
aagcggeagg
tctttatagt

gtcaggggssg

gcattttgcc
gatcagttgg
gagagttttc
ggcgcggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagegtg
atcgtagtta
gctgagatag
atactttaga
tttgataatc
cccgtagaaa
ttgcaaacaa
actctttttc
gtgtagccgt
ctgctaatcc
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtcgggt

cggagcctat

ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcggce
ggtctcgegg
tctacacgac
gtgcctcact
ttgatttaaa
tcatgaccaa
agatcaaagg
a@aaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggageg
ccacgcttcc
gagagcgcac
ttcgccacct

ggaaaaacgc

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320



cagcaacgcg
tcctgcgtta
cgctcgecgce
cccaatacgc
caggtttccc
tcattaggca
gagcggataa
taaccctcac
<210> 3

<211> 408
<212> DNA

<213>

<220>
<223>

<400> 3
atgggcgccg

ctgggcgtga
tacaccagcc
caggagctgc
aagtgctgcg
ctggtgacca
agaagaagct
<210> 4
<211> 9623
<212> DNA

<213>

<220>
<223>

<400> 4

gcctttttac
tcccctgatt
agccgaacga
aaaccgcctc
gactggaaag
ccccaggctt
caatttcaca

taaagggaac

gcgeccaccgg
gcetgggegg
tgatccacag
tggagctgga
tggagtgccc
gcggegecct

ggagccccac

ggttcctggc
ctgtggataa
ccgagcgcag
tcccecgegeg
cgggcagtga
tacactttat
caggaaacag

aaaagctgga

Artificial Sequence

cagagccatg
cgccagaagc
cctgatcgag
caagtgggcc
cccctgeccc
gctggecgtg

cggcgagaga

Artificial Sequence

cttttgctgg
ccgtattacc
cgagtcagtg
ttggccgatt
gcgcaacgca
gcttccgget
ctatgaccat

gctgcaagct

gacggcccca
tggatggagt
gagagccaga
agcctgtgga
gcceccccccg

ctgggcatca

ctggagctgg

pLV: hALDH1A1:T2A:maC46:shCCR5

ccttttgctc
gcctttgagt
agcgaggaag
cattaatgca
attaatgtga
cgtatgttgt
gattacgcca

t

Membrane Anchored C46 Fusion Inhibitor

gactgctgct
gggacagaga
accagcagga
actggttcag
tggccggcecc
ccggctactt

agccctaa

acatgttctt
gagctgatac
cggaagagceg
gctggcacga
gttagctcac
gtggaattgt

agcgcgcaat

gctgectgetg
gatcaacaac
gaagaacgag
aagcgagaga
cctgatcgcc

cctgatgaac

aatgtagtct tatgcaatac tcttgtagtc ttgcaacatg gtaacgatga gttagcaaca

tgccttacaa ggagagaaaa agcaccgtgc atgccgattg gtggaagtaa ggtggtacga

10380

10440

10500

10560

10620

10680

10740

10781

60

120

180

240

300

360

408

60

120



tcgtgcctta
gccgcattgc
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcctt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct

tcagacccac

ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttctigg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta

ctcccaaccc

aacagacggg

tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagees
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagsg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag

cgaggggacc

tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagegsg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag

cgacaggccc

attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggasg
attgaaccat
agagcagtgg
ggcgcagcegt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac

gaaggaatag

ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggegececg
gactcggctt
aaaaattttg
gcgggegaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat

cattatcgtt

aagaagaagg

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

1680

1740



tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
aacccgctcc
gccctggeag
cgctatgtgt
aagttctgta
gactgtatgg
tcagtgggca
ttgaaccggt
gctccgectt
cgttcttttt
cgggectgge
gcagtacgtg
ttgcgcttaa
ccgeccgegtg
agccatttaa
aaatgcgggc
ggcccgtgeg
aatcggacgg
gtgtatcgcc
aagatggccg
agagcggecs
ttcatgtgac
ttggagtacg

tgagtgggtg

gacagagaca
gaaaaggees
acatacaaac
atcggatcaa
aaggaatcgc
gaagatggct
tctgggaaat
tgagaccacc
atttttggat
gagcgcacat
gcctagagaa
tttcccgagg
cgcaacgggt
ctctttacgg
attcttgatc
ggagcccctt
cgaatctggt
aatttttgat
caagatctgc
tcccagcgca
gggtagtctc
ccgcecctggg
cttcccggcc
ggtgagtcac
tccacggagt

tcgtctttag

gagactgaag

gatccattcg
gattggggss
taaagaatta

ctttgtatag

gggcccagtg
gtgagggaca
caccataaac
gggtccatac
cccaagtttg
cgcccacagt
ggtggcegegg
gtgggegaga
ttgccgccag
gttatggccc
ccgagcttcg
cgcctegtgce
ggcaccttcg
gacctgctgc
acactggtat
catgttcggc
aagctggceccg
cggcaaggct
ctgctgcagg
ccacacaaag
accgggegec

gttggegsga

ttaggccagc

attagtgaac
tacagtgcag
caaaaacaaa
aaaagttgga
tcactaggcg
ggggagtggc
gtgaaatgtc
agtcagtatc
tacaaaaaag
ccccgagaag
ggtaaactgg
accgtatata
aacacaggta
ttgcgtgect
ggttggaagt
ttgagttgag
cgcctgtctc
gacgcttttt
ttcggttttt
gaggcgeesc
gcctgectctg

ggcccggtceg

gagctcaaaa
gaaaagggcc
gtccaggcac
ggggttttat

ttggcacttg

ggatctcgac
gggaaagaat
ttacaaaaat
attcgaacgc
ggaacaccca
gccctgcaat
tttggatttg
aattctcgag
caggctggct
ttggggggag
gaaagtgatg
agtgcagtag
agtgccgtgt
tgaattactt
gggtgggaga
gcctggectg
gctgetttceg

ttctggcaag

gggecregees
ctgcgagcgc
gtgcctggtc
gcaccagttg
tggaggacgc
tttccgtcect
ctcgattagt
gcgatggagt

atgtaattct

ggtatcgcta
agtagacata
tcaaaatttt
tgacgtcatc
gcgecgegtgc
atttgcatgt
ggaatcttat
aattgatact
ccggtgcccg
gggtcggcaa
tcgtgtactg
tcgccgtgaa
gtggttcccg
ccacctggct
gttcgaggcc
ggcgetggesg
ataagtctct
atagtcttgt
geggegacgs
ggccaccgag
tcgecgecgcec
cgtgagcgga
ggcgeteggg
cagccgtcgc
tctcgagctt
ttccccacac

ccttggaatt

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

3300

3360



tgcccttttt
ttttcttcca
tgtcctactc
tgattcagtg
ccaggtagaa
ttttcagatt
caagttggct
tggtggaaaa
gcgctactgt
tttttttaca
tttcccgttg
ggttgtcaaa
agaggcaggs
ggcagccatt
tggcaagttg
tggaggaaag
tgcacaccat
tgtggaagaa
tatccttgga
atatgataaa
tggaggaggc
tacagatgag
gtttaaatct
aggagtgttt
aacagtgtgg
gatgtctgga

aacagtcaca

gagtttggat
tttcaggtgt
accgatttga
agtggcaaga
gaaggagata
ggatccccgt
gatttaatcg
ctctattcca
gcaggttggg
tatacaagac
gttatgctca
ccagcagagc
tttcctcctg
tcttctcaca
atcaaagaag
agcccttgca
ggggtattct
tcaatttatg
aatcctctga
atacttgacc
ccgtggggga
atgcgcattg
ttagatgacg
accaaagaca
gtgaattgct
aatggaagag

gtgaaaatct

cttggttcat
cgtgagccac
agattcaata
aatttcctgt
aggaggatgt
ggcgtactat
aaagagatcg
atgcatatct
ctgacaagat
atgaacctat
tttggaagat
aaactcctct
gagtagtgaa
tggatataga
ctgccgggaa
ttgtgttagc
accaccaggg
atgagtttgt
ccccaggagt
tcattgagag
ataaaggcta
ccaaagagga
tgatcaaaag
ttgataaagc
atggcgtggt
aactgggaga

ctcagaagaa

tctcaagcct
catgtcatcc
tactaagatc
ctttaatcct
tgacaaggca
ggatgcttcc
tctgectgetg
gaatgattta
ccagggccgt
tggtgtatgt
agggcctgca
cactgctctc
tattgttcct
caaagtagcc
aagcaatctg
tgatgccgac
ccagtgttgt
tcgaaggagt
cactcaaggc
tgggaagaaa
ctttgtccag
gatttttgga
agcaaacaat
cataacaatc
aagtgcccag
gtacggtttc

ctcaggaagc

cagacagtgg
tcaggcacgc

ttcataaaca

gcaactgagg
gtgaaggccg
gagageseec
gcgacaatgg
gcaggctgca
acaataccaa
ggccaaatca
ctgagctgtg
cacgtggcat
ggttatgggc
ttcacaggat
aagagggtga
ttggacaatg
atagccgcat
gttgagcggg
cctcagattg
gaaggggccea
cccacagtgt
ccagtgcagc
actttctatg
tcctetgetc
tgcccctttg

catgaatata

ggagagggca

ttcaaagttt
cagacttacc
atgaatggca
aggagctctg
caagacaggc
gactattata
agtcaatgaa
tcaaaacatt
ttgatggaaa
ttccttggaa
gaaacacagt
ctttaataaa
ctacagcagg
caacagaggt
ccctggagct
ctgttgaatt
ccaggatttt
ctaagaagta
acaaggaaca
aactggaatg
tctctaatgt
aaatcatgaa
gcttatcagc
tgcaggcagg
gtggattcaa

cagaggtcaa

ggggaagtct

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

4920

4980



tctaacatgc
agccatggac
cagaagctgg
gatcgaggag
gtgggcceagc
ctgccccgcec
ggccgtgetg
cgagagactg
ttccgataat
tgttgctcect
ttcccgtatg
ggagttgtgg
ccccactggt
cctccctatt
tcggectgttg
gctgectcgcec
ggccctcaat
gecgtcttcgc
ggaattcccg
ctttttaaaa
gectttttget
ctaactaggg
gtgtgcccgt
gtggaaaatc
aaagaaatga
ataaagcaat

tggtttgtcc

ggggacgtgg
ggccccagac
atggagtggg
agccagaacc
ctgtggaact
ccccccgtgg
ggcatcaccg
gagctggagc
caacctctgg
tttacgctat
gctttcattt

cccgttgtca

tggggcattg

gccacggegs

ggcactgaca
tgtgttgcca
ccagcggacc
cttcgccctc
cggttcgcett
gaaaaggees
tgtactgggt
aacccactgc
ctgttgtgtg
tctagcagta
atatcagaga
agcatcacaa

aaactcatca

aggaaaatcc
tgctgctgcet
acagagagat
agcaggagaa
ggttcagaag
ccggccccct
gctacttcct
cctaaaccca
attacaaaat
gtggatacgc
tctcctectt
ggcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
cctggattct
ttccttcccg
agacgagtcg
taagaccaat
gactggaagg
ctctctggtt
ttaagcctca
actctggtaa
gtagttcatg
gtgagaggaa
atttcacaaa

atgtatctta

cggccccatg
gctgectgetg
caacaactac
gaacgagcag
cgagagaaag
gatcgccctg
gatgaacaga
gctttcttgt
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcagctcctt

cgcctgectt

gttgtcggeg
gegeggegacs
cggcctgcetg
gatctccctt
gacttacaag
gctaattcac
agaccagatc
ataaagcttg
ctagagatcc
tcatcttatt
cttgtttatt
taaagcattt

tcatgtctgg

ggegeegees
ggcgtgagcc
accagcctga
gagctgctgg
tgctgecgtgg
gtgaccagcg
agaagctgga
acaaagtggt
ttgactggta
cctttgtatc
tggttgctgt
actgtgtttg
tccgggactt
gcccgetgcet
aagctgacgt
tccttctgcet
ccggctctgce
tgggccgect
gcagctgtag
tcccaacgaa
tgagcctggg
ccttgagtgc
ctcagaccct
attcagtatt
gcagcttata
ttttcactgc

ctctagctat

ccaccggcag
tgggcggcesgc
tccacagcct
agctggacaa
agtgcccccc
gcgeccctget
gccccaccgg
gataatcgaa
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgctttccc
ggacaggegsc
cctttccatg
acgtcccttc
ggcctcttcec
ccccgcatcg
atcttagcca
gacaagatct
agctctctgg
ttcaagtagt
tttagtcagt
tataacttgc
atggttacaa
attctagttg

cccgccccta

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

6540

6600



actccgccca
ctaatttttt
tagtgaggag
attacgcgcg
cccaacttaa
cccgcaccga
gtagcggcgc
ccagcgccct
gctttccccg
ggcacctcga
gatagacggt
tccaaactgg
tgccgatttc
ttaacaaaat
ccctatttgt
ctgataaatg
cgcccttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcgc
aaagcatctt
tgataacact
ttttttgcac
tgaagccata

gcgcaaacta

gatggaggcg

tcccgceccect
ttatttatgc
gcttttttgg
ctcactggcc
tcgccttgca
tcgcecttcc
attaagcgcg
agcgcccgct
tcaagctcta
ccccaaaaaa
ttttcgccct
aacaacactc
ggcctattgg
attaacgctt
ttatttttct
cttcaataat
cccttttttg
aaagatgctg
ggtaagatcc
gttctgctat
cgcatacact

acggatggca

gcggccaact
aacatggggsg
ccaaacgacg
ttaactggcg

gataaagttg

aactccgccc
agaggccgag
aggcctaggg
gtcgttttac
gcacatcccc
caacagttgc
gcgggtgtegg
cctttecgcett
aatcgggggc
cttgattagg
ttgacgttgg
aaccctatct
ttaaaaaatg
acaatttagg
aaatacattc
attgaaaaag
cggcattttg
aagatcagtt
ttgagagttt
gtggegeggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac

caggaccact

agttccgccc
gccgectegg
acgtacccaa
aacgtcgtga
ctttcgccag
gcagcctgaa
tggttacgcg
tcttcccttc
tccctttagg
gtgatggttc
agtccacgtt
cggtctattc
agctgattta
tggcactttt
aaatatgtat
gaagagtatg
ccttcctgtt
gggtgcacga
tcgccccgaa
attatcccgt
tgacttggtt
agaattatgc
aacgatcgga
tcgccttgat
cacgatgcct
tctagcttcc

tctgcgctceg

attctccgcc
cctctgagct
ttcgccctat
ctgggaaaac
ctggcgtaat
tggcgaatgg
cagcgtgacc
ctttctcgcc
gttccgattt
acgtagtggg
ctttaatagt
ttttgattta
acaaaaattt
cggggaaatg
ccgctcatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgttttc
attgacgccg
gagtactcac
agtgctgcca
ggaccgaagsg
cgttgggaac
gtagcaatgg
cggcaacaat

gcccttcegg

ccatggctga
attccagaag
agtgagtcgt
cctggecgtta
agcgaagagsg
gacgcgccct
gctacacttg
acgttcgccg
agtgctttac
ccatcgccct
ggactcttgt
taagggattt
aacgcgaatt
tgcgcggaac
gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccgc
cggagctgaa
caacaacgtt
taatagactg

ctggctggtt

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220



tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgttccac
ttttctgcgce
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg
aaacgcctgg
tttgtgatgc
acggttcctg
ttctgtggat
gaccgagcgc
tctccccgeg
agcgggcagt
tttacacttt
cacaggaaac
acaaaagctg
<210> 5
<211> 8059

<212> DNA
<213>

aaatctggag
aagccctccc
aatagacaga
gtttactcat
gtgaagatcc
tgagcgtcag
gtaatctgct
caagagctac
actgttcttc
acatacctcg

cttaccgggt

gggggttcgt
cagcgtgagc
gtaagcggca
tatctttata
tcgtcagggsg
gccttttget
aaccgtatta
agcgagtcag
cgttggccga
gagcgcaacg
atgcttccgg

agctatgacc

gagctgcaag

ccggtgageg
gtatcgtagt
tcgctgagat
atatacttta
tttttgataa
accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctctgctaat
tggactcaag
gcacacagcc
tatgagaaag
gggtcggaac
gtcctgtcgg
ggcggagect
ggccttttgc
ccgcctttga
tgagcgagga
ttcattaatg
caattaatgt
ctcgtatgtt
atgattacgc

ctt

Artificial Sequence

tgggtctcgce
tatctacacg
aggtgcctca
gattgattta
tctcatgacc
aaagatcaaa
aaaaaaacca
tccgaaggta
gtagttaggc
cctgttacca
acgatagtta
cagcttggag
cgccacgctt
aggagagcgc
gtttcgccac
atggaaaaac
tcacatgttc
gtgagctgat
agcggaagag
cagctggcac
gagttagctc
gtgtggaatt

caagcgcgcea

ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatccctt
ggatcttctt
ccgctaccag
actggcttca
caccacttca
gtggctgctg
ccggataagg
cgaacgacct
cccgaagaga
acgagggagc
ctctgacttg
gccagcaacg
tttcctgegt
accgctcgcec
cgcccaatac
gacaggtttc
actcattagg
gtgagcggat

attaaccctc

cagcactggg

aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgca
agaactctgt
ccagtggcga
cgcagcggtc
acaccgaact
gaaaggcgga
ttccagggssg
agcgtcgatt
cggeecttttt
tatcccctga
gcagccgaac
gcaaaccgcc
ccgactggaa
caccccaggc
aacaatttca

actaaaggga

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9623



<220>
<223>

<400> 5
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgc
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcctt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa

ttacacaagc

pLV:

maC46:shCCR5

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttctigg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga

ttaatacact

tcttgtagtc
agcaccgtgc
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagees
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagsg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac

ccttaattga

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagegsg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag

agaatcgcaa

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggasg
attgaaccat
agagcagtgg
ggcgcagegt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag

aaccagcaag

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggegececg
gactcggctt
aaaaattttg
gcgggegaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa

aaaagaatga

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



acaagaatta
ttggctgteg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
aacccgctcc
gccctggeag
cgctatgtgt
aagttctgta
gactgtatgg
tcagtgggca
ttgaaccggt
gctccgectt
cgttcttttt
cgggectgge
gcagtacgtg
ttgcgcttaa
ccgececgegtg
agccatttaa
aaatgcgggc
ggcccgtgeg
aatcggacgg
gtgtatcgcc

aagatggccg

ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaagggss
acatacaaac
atcggatcaa
aaggaatcgc
gaagatggct
tctgggaaat
tgagaccacc
atttttggat
gagcgcacat
gcctagagaa
tttcccgagg
cgcaacgggt
ctctttacgg
attcttgatc
ggagcccctt
cgaatctggt
aatttttgat
caagatctgc
tcccagcgca
gggtagtctc

ccgcecctggg

cttcccggcc

ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattggggss
taaagaatta

ctttgtatag

gggcccagtg
gtgagggaca
caccataaac
gggtccatac
cccaagtttg
cgcccacagt
ggtggcegegg
gtgggegaga
ttgccgccag
gttatggccc
ccgagcttcg
cgcctegtgce
ggcaccttcg
gacctgctgc
acactggtat
catgttcggc
aagctggcecg
cggcaaggct

ctgctgcagg

aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttgga
tcactaggcg
ggggagtggc
gtgaaatgtc
agtcagtatc
tacaaaaaag
ccccgagaag
ggtaaactgg
accgtatata
aacacaggta
ttgcgtgect
ggttggaagt
ttgagttgag
cgcctgtctc
gacgcttttt
ttcggttttt
gaggcgeesc
gcctgectctg

ggcccggteg

gagctcaaaa

aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
attcgaacgc
ggaacaccca
gccctgcaat
tttggatttg
aattctcgag
caggctggct
ttggggggag
gaaagtgatg
agtgcagtag
agtgccgtgt
tgaattactt
gggtgggaga
gcctggectg
gctgetttceg

ttctggcaag

ggggcregees
ctgcgagcgc
gtgcctggtc
gcaccagttg

tggaggacgc

acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
tgacgtcatc
gecgegegtge
atttgcatgt
ggaatcttat
aattgatact
ccggtgcccg
gggtcggcaa
tcgtgtactg
tcgccgtgaa
gtggttcccg
ccacctggct
gttcgaggcc
ggcgetggesg
ataagtctct
atagtcttgt
geggegacgs
ggccaccgag
tcgecgecgcec
cgtgagcgga

ggcgeteggg

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



agagcggecs
ttcatgtgac
ttggagtacg
tgagtgggtg
tgcccttttt

ttttcttcca

ggacggcccc
ctggatggag
ggagagccag
cagcctgtgg
cgccececccc
gctgggcatc
actggagctg
gataatcaac
gctcctttta
cgtatggctt
ttgtggcccg
actggttggg
cctattgcca
ctgttgggca
ctcgecctgtg
ctcaatccag
cttcgecttc
ttcccgeggt
ttaaaagaaa
tttgcttgta

ctagggaacc

ggtgagtcac
tccacggagt
tcgtctttag
gagactgaag
gagtttggat
tttcaggtgt
agactgctgc
tgggacagag
aaccagcagg
aactggttca
gtggceggec
accggctact
gagccctaaa
ctctggatta
cgctatgtgg
tcattttctc
ttgtcaggca
gcattgccac
cggcggaact
ctgacaattc
ttgccacctg
cggaccttcc
gccctcagac
tcgctttaag
aggggggact
ctgggtctct

cactgcttaa

CcCacacCaaag

accgggegcc

gttggegsga

ttaggccagc
cttggttcat
cgtgagccac
tgctgctgcet
agatcaacaa
agaagaacga
gaagcgagag
ccctgatcgc
tcctgatgaa
aacccagctt
Caaaatttgt
atacgctgct
ctccttgtat
acgtggcgtg
cacctgtcag
catcgccgcc
cgtggtgttg
gattctgcgc
ttcccgeggce
gagtcggatc
accaatgact
ggaagggcta
ctggttagac

gcctcaataa

gaaaagggcc

gtccaggcac
ggggttttat
ttggcacttg

tctcaagcct

catgggcgcc
gctgggegtg
ctacaccagc
gcaggagctg
aaagtgctgc
cctggtgacc
cagaagaagc
tcttgtacaa
gaaagattga
ttaatgcctt
aaatcctggt
gtgtgcactg
ctcctttccg
tgccttgccc
tcggggaagc
gggacgtcct
ctgctgecgg
tccctttggg
tacaaggcag
attcactccc
cagatctgag

agcttgectt

tttccgtcect
ctcgattagt
gcgatggagt
atgtaattct
cagacagtgg
ggcgccaccg
agcctgggeg
ctgatccaca
ctggagctgg
gtggagtgcc
agcggegecc
tggagcccca
agtggtgata
ctggtattct
tgtatcatgc
tgctgtctct
tgtttgctga
ggactttcgc
gctgetggac
tgacgtcctt
tctgctacgt
ctctgecggcc
ccgcctcccc
ctgtagatct
aacgaagaca
cctgggagct

gagtgcttca

cagccgtcgc
tctcgagctt
ttccccacac
ccttggaatt
ttcaaagttt
gcagagccat
gcgccagaag
gcctgatcga
acaagtgggc
ccccctgecc
tgctggecgt
ccggcgagag
atcgaattcc
taactatgtt
tattgcttcc
ttatgaggag
cgcaaccccc
tttcccectc
aggggctcgg
tccatggctg
ccctteggcec
tcttccgegt
gcatcgggaa
tagccacttt
agatctgctt
ctctggctaa

agtagtgtgt

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



gcccgtctgt
aaaatctcta
aaatgaatat
agcaatagca
ttgtccaaac
cgcccatccc
ttttttttat
gaggaggctt
cgcgcgctca
acttaatcgc
caccgatcgc
cggcgcatta
cgccctagceg
tccccgtcaa
cctcgacccc
gacggttttt
aactggaaca
gatttcggcc
caaaatatta
atttgtttat
taaatgcttc
cttattccct
aaagtaaaag
aacagcggta
tttaaagttc
ggtcgccgcea

catcttacgg

tgtgtgactc
gcagtagtag
cagagagtga
tcacaaattt
tcatcaatgt
gcccctaact
ttatgcagag
ttttggaggc
ctggccgtcg
cttgcagcac
ccttcccaac
agcgegecess
cccgctectt
gctctaaatc
aaaaaacttg
cgccctttga
acactcaacc
tattggttaa
acgcttacaa
ttttctaaat
aataatattg
tttttgecggc
atgctgaaga
agatccttga
tgctatgtgg
tacactattc

atggcatgac

tggtaactag
ttcatgtcat
gaggaacttg
cacaaataaa
atcttatcat
ccgcccagtt
geegaggecsg
ctagggacgt
ttttacaacg
atcccccttt
agttgcgcag
gtgtggtggt
tcgetttcett
gggggctcecc
attagggtga
cgttggagtc
ctatctcggt
aaaatgagct
tttaggtggc
acattcaaat
aaaaaggaag
attttgcctt
tcagttgggt
gagttttcgc
cgcggtatta
tcagaatgac

agtaagagaa

agatccctca
cttattattc
tttattgcag
gcattttttt
gtctggctct
ccgcccattc
cctcggectc
acccaattcg
tcgtgactgg
cgccagctgg
cctgaatggc
tacgcgcagc
cccttecttt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
gatttaacaa
acttttcggg
atgtatccgc
agtatgagta
cctgtttttg
gcacgagtgg
cccgaagaac
tcccgtattg
ttggttgagt

ttatgcagtg

gaccctttta
agtatttata
cttataatgg
cactgcattc
agctatcccg
tccgccccat
tgagctattc
ccctatagtg
gaaaaccctg
cgtaatagcg
gaatgggacg
gtgaccgcta
ctcgccacgt
cgatttagtg
agtgggccat
aatagtggac
gatttataag
aaatttaacg
gaaatgtgcg
tcatgagaca
ttcaacattt
ctcacccaga
gttacatcga
gttttccaat
acgccgggca
actcaccagt

ctgccataac

gtcagtgtgg
acttgcaaag
ttacaaataa
tagttgtggt
cccctaactc
ggctgactaa
cagaagtagt
agtcgtatta
gcgttaccca
aagaggcccg
cgccctgtag
cacttgccag
tcgeccggett
ctttacggca
cgccctgata
tcttgttcca
ggattttgcc
cgaattttaa
cggaacccct
ataaccctga
ccgtgtcgcc
aacgctggtg
actggatctc
gatgagcact
agagcaactc
cacagaaaag

catgagtgat

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

6360



aacactgcgg
ttgcacaaca
gccataccaa
aaactattaa
gaggcggata
gctgataaat
gatggtaagc
gaacgaaata
gaccaagttt
atctaggtga
ttccactgag
ctgcgcgtaa
ccggatcaag
Ccaaatactg
ccgcctacat
tcgtgtctta
tgaacggggsg
tacctacagc
tatccggtaa
gcctggtatc
tgatgctcgt
ttcctggect
gtggataacc
gagcgcagcg
cccgegegtt
ggcagtgagc

cactttatgc

ccaacttact

tgggggatca
acgacgagcg
ctggcgaact
aagttgcagg
ctggagccegg
cctcccgtat
gacagatcgc
actcatatat
agatcctttt
cgtcagaccc
tctgetgett
agctaccaac
ttcttctagt
acctcgctct
ccgggttgga
gttcgtgcac
gtgagctatg
gcggeagggt
tttatagtcc
caggeseece
tttgctggcc
gtattaccgc
agtcagtgag
ggccgattca
gcaacgcaat

ttccggctcg

tctgacaacg
tgtaactcgc
tgacaccacg
acttactcta
accacttctg
tgagcgtggg
cgtagttatc
tgagataggt
actttagatt
tgataatctc
cgtagaaaag
gcaaacaaaa
tctttttccg
gtagccgtag
gctaatcctg
ctcaagacga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
ttaatgcagc
taatgtgagt

tatgttgtgt

atcggaggac

cttgatcgtt
atgcctgtag
gcttcccggc
cgctcggcecc
tctcgecggta
tacacgacgg
gcctcactga
gatttaaaac
atgaccaaaa
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcccg
gagcgcacga
cgccacctct
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
tggcacgaca
tagctcactc

ggaattgtga

cgaaggagct
gggaaccgga
caatggcaac
aacaattaat
ttccggectgg
tcattgcagc
ggagtcaggc
ttaagcattg
ttcattttta
tcccttaacg
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgccag
ataaggcgca
cgacctacac
aagagagaaa
gggagcttcc
gacttgagcg
gcaacgcggc
ctgcgttatc
ctcgccgcag
caatacgcaa
ggtttcccga
attaggcacc

gcggataaca

aaccgctttt
gctgaatgaa
aacgttgcgc
agactggatg
ctggtttatt
actggggcca
aactatggat
gtaactgtca
atttaaaagg
tgagttttcg
tececttttttt
ggtttgtttg
agcgcagata
ctctgtagca
tggcgataag
gcggtegggce
cgaactgaga
ggcggacagsg

agggggaaac

tcgatttttg
ctttttacgg
ccctgattct
ccgaacgacc
accgcctctc
ctggaaagcg
ccaggcttta

atttcacaca

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980



ggaaacagct atgaccatga ttacgccaag cgcgcaatta accctcacta aagggaacaa

aagctggagc

<210> 6
<211> 21
<212> DNA
<213>

<220>
<223>

<400> 6

tgcaagctt

Artificial Sequence

hCCR5 shRNA sense

actcttgaca gggctctatt t

<210> 7
<211> 21
<212> DNA
<213>

<220>
<223>

<400> 7

Artificial Sequence

hCCR5 shRNA antisense

aaatagagcc ctgtcaagag t

<210> 8
<211>
<212>
<213>

DNA
<220>
<223>

<400> 8
aagacaggtt

cagcctcaac
tataggcatg
atgtgcatct
caggagctgt
gtggtagtgc
aactggtaaa

tttattttgce

1096

ctcactctgt
ttcctgggct
agccaccact
ttaaatgatc
tgtccgagca
agagtgactt
taaatacgtg

ttgggcaagt

Artificial Sequence

cactcaggct
caagcgatcc
cccagcccca
acttgggctg
agggatgata
gggtagattt
ggagaagttg

tggtggatgg

Human CD4 Promoter:-1076 to +20

agagtgcagt
ccccacctcg
cttttttcag
tggtatggag
ttggcatctt
tggagccatt

ggtgaagggsg

tgagcccctc

ggtgcaatca
gcctcctaaa
actggaaaac
aatggcgacc
ggattggcat
tagaaggtaa
gtgtcaaaga

actgagtgag

cggttcactg
atgctgggat
gcacactcac
agtgaggagg
ggtggcagta
catccacagg
ttacacccaa

aagcctggag

8040

8059

21

21

60

120

180

240

300

360

420

480



aagcaggttt
tttgctatgt
agagagttca
agaggaacag
acgccctctc
actggacaca
ttcccatatg
taccactaat
tttgactcct

ctttgacatg

ggggccgegcc

<210> 9

<211> 320
<212> DNA
<213>

<220>
<223>

<400> 9
aaggtacgga

acaagctgcc
agcaggcaca
agcgcaggat
cagcggcagc
tctgcttgca
<210>
<211>

<212>
<213>

10
501
PRT

<220>

<223>

<400> 10

ggagggtggt
ccggtgagct
tggtagattc
agcctggtta
ttccacactg
tgccctcagg
cccccaactg
ggaatctttc
gatttaagcc
ttccctgaga

caggcc

Human CD3E

agaggacggt
tggaaaagct
cccccaccct
gtgggctgca
tggcggaggc

gagggggatc

hALDH1 protein

agtatgcagg
tcccagtgga
gggctagagg
acagtcactc
ggccacctat
gccccagagce
cctcccactt
ttgccatctt

tgattctgct

gcetggggss

Artificial Sequence

ggcggtggaa
gcgagecagsg
gaggcagcecg
ctgctaagcg

ccgtgtgaga

Artificial Sequence

tggtatgcat
gatgtccaat
aaagcacctg
ctggtgtctc
aaagcctcca
aaggagctgt
ctttccccac
tttcttgeccg

taactttttc

tggggaaccc

gccgggettg

gctggggaag

cctgcagcca
tggcttctgg

gcgetttgtt

agttggggat
gggcagacgg

aggcctggcc

agatattctc
cagatacccc
ttgtgggctt
agcctggtca
cttaacagtg
ccttgacttt

agctccagct

gagatgggac
tgaaggaggsg
gaggegggct
gagtgagggt

ctcagtctcc

gtgtgttgag
atactcacat
agagacgcct
tgctcagccc
tggggcaccc
accactgctg
gacatggcgc
gcagtgacag
ggcattttca

ggtgacgttt

acagatttcc
aggtgtctca
gtggttaagc
gggagaggta

CacCagcacac

540

600

660

720

780

840

900

960

1020

1080

1096

60

120

180

240

300

320



Met

Lys

Val

Leu

Lys

65

Asp

Glu

Lys

Thr

Ile

145

Gly

Ile

Lys

Ile

Ser

Ile

Ser

Cys

50

Ala

Ala

Arg

Leu

Leu

130

Pro

Val

Trp

Pro

Lys

Ser

Gln

Gly

35

Gln

Ala

Ser

Asp

Tyr

115

Arg

Ile

Cys

Lys

Ala

195

Glu

Ser

Tyr

20

Lys

Val

Arg

Glu

Arg

100

Ser

Tyr

Asp

Gly

Ile

180

Glu

Ala

Gly

Thr

Lys

Glu

Gln

Arg

85

Leu

Asn

Cys

Gly

Gln

165

Gly

Gln

Gly

Thr

Lys

Phe

Glu

Ala

70

Gly

Leu

Ala

Ala

Asn

150

Ile

Pro

Thr

Phe

Pro

Ile

Pro

Gly

55

Phe

Arg

Leu

Tyr

Gly

135

Phe

Ile

Ala

Pro

Pro

Asp

Phe

Val

40

Asp

Gln

Leu

Ala

Leu

120

Trp

Phe

Pro

Leu

Leu

200

Pro

Leu

Ile

25

Phe

Lys

Ile

Leu

Thr

105

Asn

Ala

Thr

Trp

Ser

185

Thr

Gly

Pro

10

Asn

Asn

Glu

Gly

Tyr

90

Met

Asp

Asp

Tyr

Asn

170

Cys

Ala

Val

Val

Asn

Pro

Asp

Ser

75

Lys

Glu

Leu

Lys

Thr

155

Phe

Gly

Leu

Val

Leu

Glu

Ala

Val

60

Pro

Leu

Ser

Ala

Ile

140

Arg

Pro

Asn

His

Asn

Leu

Trp

Thr

45

Asp

Trp

Ala

Met

Gly

125

Gln

His

Leu

Thr

Val

205

Ile

Thr

His

30

Glu

Lys

Arg

Asp

Asn

110

Cys

Gly

Glu

Val

Val

190

Ala

Val

Asp

15

Asp

Glu

Ala

Thr

Leu

95

Gly

Ile

Arg

Pro

Met

175

Val

Ser

Pro

Leu

Ser

Glu

Val

Met

80

Ile

Gly

Lys

Thr

Ile

160

Leu

Val

Leu

Gly



Tyr

225

Lys

Ala

Lys

Glu

Ala

305

Arg

Thr

Lys

Glu

Thr

385

Ile

Val

210

Gly

Val

Ala

Ser

Phe

290

Ala

Arg

Pro

Ile

Cys

370

Val

Phe

Ile

Pro

Ala

Gly

Pro

275

Ala

Ser

Ser

Gly

Leu

355

Gly

Phe

Gly

Lys

Thr

Phe

Lys

260

Cys

His

Arg

Val

Val

340

Asp

Gly

Ser

Pro

Arg
420

Ala

Thr

245

Ser

Ile

His

Ile

Glu

325

Thr

Leu

Gly

Asn

Val

405

Ala

Gly

230

Gly

Asn

Val

Gly

Phe

310

Arg

Gln

Ile

Pro

Val

390

Gln

Asn

215

Ala

Ser

Leu

Leu

Val

295

Val

Ala

Gly

Glu

Trp

375

Thr

Gln

Asn

Ala

Thr

Lys

Ala

280

Phe

Glu

Lys

Pro

Ser

360

Gly

Asp

Ile

Thr

Ile

Glu

Arg

265

Asp

Tyr

Glu

Lys

Gln

345

Gly

Asn

Glu

Met

Phe
425

Ser

Val

250

Val

Ala

His

Ser

Tyr

330

Ile

Lys

Lys

Met

Lys

410

Tyr

Ser

235

Thr

Asp

Gln

Ile

315

Ile

Asp

Lys

Gly

Arg

395

Phe

Gly

220

His

Lys

Leu

Leu

Gly

300

Tyr

Leu

Lys

Glu

Tyr

380

Ile

Lys

Leu

Met

Leu

Glu

Asp

285

Gln

Asp

Gly

Glu

Gly

365

Phe

Ala

Ser

Ser

Asp

Ile

Leu

270

Asn

Cys

Glu

Asn

Gln

350

Ala

Val

Lys

Leu

Ala
430

Ile

Lys

255

Gly

Ala

Cys

Phe

Pro

335

Tyr

Lys

Gln

Glu

Asp

415

Gly

Asp

240

Glu

Gly

Val

Ile

Val

320

Leu

Asp

Leu

Pro

Glu

400

Asp

Val



Phe

Ala

Pro

465

Tyr

Ser

Thr

Gly

450

Phe

Gly

Gln

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

<220>
<223>

<400>

Lys Asp
435

Thr Val

Gly Gly

Phe His

Lys Asn
500

11
135
PRT

Ile Asp Lys

Trp Val Asn
455

Phe Lys Met
470

Glu Tyr Thr
485

Ser

Artificial Sequence

Membrane

11

Met Gly Ala Gly

1

Leu

Glu

Ile

Glu

65

Lys

Leu

Trp

Glu

50

Leu

Cys

Leu Leu
20

Asp Arg

35

Glu Ser

Asp Lys

Cys Vval

Ala
440

Cys

Ile

Tyr

Thr Ile Ser Ser

445

Gly val val Ser

460

Ser Gly Asn Gly Arg Glu

Glu

Val

Anchored C46 Fusion

Ala Thr Gly

Leu Gly Val

Glu Ile Asn

Gln Asn Gln
55

Trp Ala Ser
70

Glu Cys Pro
85

Arg

Ser

Asn

40

Gln

Leu

Pro

Ala

Leu

25

Tyr

Glu

Trp

Cys

475

Lys Thr Vval Thr

490

Ala

Ala

Leu

Val

Inhibitor Protein

Met

10

Gly

Thr

Lys

Asn

Pro
90

Asp

Gly

Ser

Asn

Trp

75

Ala

Gly

Ala

Leu

Glu

60

Phe

Pro

Pro

Arg

Ile

45

Gln

Arg

Pro

Arg

Ser

30

His

Glu

Ser

Val

Leu

Gln

Gly

Lys
495

Leu

15

Trp

Ser

Leu

Glu

Ala
95

Gln

Cys

Glu

480

Ile

Leu

Met

Leu

Leu

Arg

80

Gly



Pro Leu Ile Ala

100

105

110

Leu Val Thr Ser Gly Ala Leu Leu Ala Val Leu Gly

Ile Thr Gly Tyr Phe Leu Met Asn Arg Arg Ser Trp Ser Pro Thr Gly

115

Glu Arg Leu Glu

130

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

12
540
DNA

<220>
<223>

<400> 12
aggatgatgg

caagttagca
aaagaaagaa
tatacctgct
ctaaatgtgc
ctgaggtcct

aaggaaaatc

ggccaccggce

gtgggatggg

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

13
321
DNA

<220>

<223>

<400> 13

tgatggggaa

aaaagttaac
aaagtctcca
cactcctgac
cacattgtgg
tacagtagat
acaaggaaag
aaggctgcca

gcctctccag

120

Leu Glu Pro

135

Artificial Sequence

synthetic sequence

ctaaatgggg
ataacacaaa
agaatggttt
gcttcactca
ttaagtttta
tccttttgca
aaaagtgggg
Caaaggggtt

gaaagctgaa

Artificial Sequence

synthetic sequence

aaatatggaa
aaggtcttgc
ggacagccaa
cacacagcac
cctgattaac
agattgttac
aaaaaatcgg
aaaagttaag

cgaggcatct

125

ggtcacagga

aggaaaaaaa
aatgaatact
aggatctggt
gaaatgctca
tggcttacaa
aggaaacttg
tggaagtgga

ggagcccgaa

aaagttaaca
aaagaaaaga
tatagtcacg
gaggctatca
cacttctaaa
cttaaaaata
cccctgecect
gcttgaagaa

caaacctcca

tgtttgaatg aggcttcagt actttacaga atcgttgcct gcacatcttg gaaacacttg

ctgggattac ttcgacttct taacccaaca gaaggctcga gaaggtatat tgctgttgac

60

120

180

240

300

360

420

480

540

60

120



agtgagcgca ctcttgacag ggctctattt tagtgaagcc acagatgtaa aatagagccc
tgtcaagagt ttgcctactg cctcggactt caaggggcta gaattcgagc aattatcttg
tttactaaaa ctgaatacct tgctatctct ttgatacatt tttacaaagc tgaattaaaa

tggtataaat taaatcactt t

<210> 14
<211> 132
<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic sequence

<400> 14
gcctggaagg acctggagct gctggagcag gagaacaagg agcagcagaa ccagagcgag

gagatcctga gccacatcct gagcacctac aacaacatcg agagagactg ggagatgtgg

accatgaaca ac

<210> 15

<211> 44

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic sequence

<400> 15

Ala Trp Lys Asp Leu Glu Leu Leu Glu Gln Glu Asn Lys Glu Gln Gln
1 5 10 15

Asn Gln Ser Glu Glu Ile Leu Ser His Ile Leu Ser Thr Tyr Asn Asn
20 25 30

Ile Glu Arg Asp Trp Glu Met Trp Thr Met Asn Asn
35 40

<210> 16

<211> 273

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic sequence

180

240

300

321

60

120

132



<400> 16
gagctgaaga

agctgcgaca
cccccctgec
tgcccccttg

ccatttctgg

<210> 17
<211> 91
<212> PRT

cccccctggg cgacaccacc

cccccccccc ctgeccccaga

ccagatgccc cgagcccaag

aaaatggtgg gacatcctta

cagcagcctg gagccttcat

<213> Artificial Sequence

<220>

<223> synthetic sequence

<400> 17
Glu Leu Lys
1

Pro Glu Pro

Glu Pro Lys
35

Pro Lys Ser
50

Asn Gly Gly
65

Pro Phe Leu

<210> 18
<211> 405
<212> DNA

Thr

Lys

20

Ser

Cys

Thr

Ala

Pro

Ser

Cys

Asp

Ser

Ala
85

Leu Gly Asp

Cys Asp Thr

Asp Thr Pro
40

Thr Pro Pro
55

Leu Ser Glu
70

Ala Trp Ser

<213> Artificial Sequence

<220>

<223> synthetic sequence

cacacctgcc

tgccccgagc

agctgcgaca

tcagagaaaa

ccc

Thr

Pro

25

Pro

Pro

Lys

Leu

Thr

10

Pro

Pro

Cys

Thr

His
90

His

Pro

Cys

Pro

Val

75

Pro

ccagatgccc cgagcccaag
ccaagagctg cgacaccccc
cccccccccc ctgecccaga

cagttcttct gctggtgact

Thr Cys Pro Arg Cys
15

Cys Pro Arg Cys Pro

Pro Arg Cys Pro Glu
45

Arg Cys Pro Leu Glu
60

Leu Leu Leu Val Thr
80

60

120

180

240

273



<400> 18
gcctggaagg

gagatcctga
accatgaaca
cccgagccca
tgcgacaccc
ccctgcccca
ctgctggtga
<210>
<211>

<212>
<213>

19
135
PRT

<220>
<223>
<400> 19

Ala Trp Lys
1

Asn Gln Ser

Ile Glu Arg

35

Leu
50

Pro Gly

Ser
65

Cys Asp

Cys Asp Thr

Asp Thr Pro

acctggagct
gccacatcct
acgagctgaa
agagctgcga
cccccccectg
gatgccccct

ctccatttct

Asp Leu

Glu
20

Glu
Asp Trp
Asp Thr
Thr

Pro

Pro
85

Pro

Pro Pro

100

Glu

Ile

Glu

Thr

Pro

70

Pro

Cys

gctggagcag
gagcacctac
gacccccctg
cacccccccc
ccccagatgc

tgaaaatggt

ggcagcagcc

Artificial Sequence

synthetic sequence

Leu Leu

Leu Ser

Met Trp

40

His Thr

55

Pro Cys

Pro

Cys

Pro Arg

gagaacaagg

aacaacatcg
ggcgacacca
ccctgcccca
cccgagccca
gggacatcct

tggagccttc

Glu Gln

10

Glu

His Ile Leu

25

Thr Met Asn

Cys Pro Arg

Pro Arg Cys

75

Arg Cys Pro

90

Cys Pro Leu

105

agcagcagaa
agagagactg
cccacacctg
gatgccccga
agagctgcga
tatcagagaa

atccc

Asn Lys Glu

Ser Thr Tyr

30

Glu
45

Asn Leu

Cys Pro Glu

60

Pro Glu Pro

Glu Pro Lys

Glu Asn Gly

110

ccagagcgag
ggagatgtgg
ccccagatgc
gcccaagagce
cacccccccc

aacagttctt

Gln
15

Gln
Asn Asn
Lys Thr
Pro

Lys

Ser
80

Lys

Ser
95

Cys

Gly Thr

60

120

180

240

300

360

405



Ser Leu Ser Glu Lys Thr Val Leu Leu Leu Val Thr Pro Phe Leu Ala
115 120 125

Ala Ala Trp Ser Leu His Pro
130 135



