<110>
<120>
<130> 9869
<160> 45
<170>
<210> 1

<211> 4103
<212> DNA
<213>

<400> 1
ttaatgcctt

aaggcctttc
ctgtgccaag
cgcatgcgtg
tgttttgctc
tcgcggaaat
gggacgtcct
cgcttgggac
tctctttacg
tcacctctgc
tacataagag
aagactgtgt
tattaggagg
ctgcctaatc

gctttggggc

gtttttgect

SG5759

tgtatgcatg
taagtaaaca
tgtttgctga
gaacctttgt
gcagccggtc
atacatcgtt
ttgtttacgt
tctctcgtcc
cggtctcccc
acgttgcatg
gactcttgga
gtttaaggac
ctgtaggcat
atctcttgta
atggacattg

tctgacttct

SEQUENCE LISTING

PatentIn version 3.5

Hepatitis B virus

tatacaagct
gcacatgaac
cgcaaccccc
ggctcctctg
tggagcaaag
tccatggctg
cccgteggeg
ccttctccgt
gtctgtgcect
gagaccaccg
ctcccagcaa
tgggaggagc
aaattggtct
catgtcccac
acccttataa

ttcctteccgt

aaacaggctt
ctttaccccg
actggctggg
ccgatccata
ctcatcggaa
ctaggctgta
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gcgcaccagce
tgttcaagcc
agaatttgga

cagagatctc

Agency for Science, Technology and Research

tcactttctc
ttgctcggaa
gcttggccat
ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
agccgaccac
cggtccgtgt
tcagatcctg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gctactgtgg

ctagacaccg

ENHANCED CELL BASED SCREENING PLATFORM FOR ANTI-HBV THERAPEUTICS

gccaacttac
acggcctggt
aggccatcag
cctagccgct
tgtcgtcctc

gatccttcgc

ctcgeggggc

ggggcgcacc

gcacttcgct
cccaaggtct
gcctacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc

cctcagctct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gtatcgagaa
agccattctc
agatccagca
caggcaacta
atatttggtc
ccctatctta
ccctagaaga
atctcaatct
cggggcttta
ctaagattca
ctgtaaatga
ctaaatattt
attacttcca
gggaaaccac
agcatgggag
aaccctctgg
aatccagatt
gtgggagcat
caggctcagg
cagtcaggaa
atgcagtgga
tatcttcctg
cacatctcgt
tcaggattcc

ctcacaatac

gccttagagt
tgctgggsess
tccagggatc
ttgtggtttc
tctttcggag
tcaacacttc
agaactccct
cgggaatctc
ttcctctaca
tttacaagag
aaagagaaga
gcccttagac
aaccagacat
acgtagcgca
gttggtcatc
gattctttcc
gggacttcaa
tcgggccagg
gcatatggac
ggcagcctac
attccactgc
ctggtggctc
caatctccgc
taggacccct

cgcagagtct

ctcctgagca
aattgatgac
tagtagtcaa
atatatcttg
tgtggattcg
cggaaactac
cgcctcgceag
aatgttagta
gtacctatct
gacattatta
ttgaaattaa
aaaggaatta
tatttacata
tcattttgcg
aaaacctcgc
cgatcatcag
ccccatcaag
gctcacccct
cacagtgtca
tcccatctct
cttccaccaa
cagttcagga
gaggactggg
gctcgtgtta

agactcgtgg

ttgctcacct
tctagctacc
ttatgttaat
ccttactttt
cactcctcca
tgttgttaga
acgcagatct
ttccttggac
ttaatcctga
ataggtgtca
ttatgcctgc
aaccttatta
ctctttggaa
ggtcaccata
aaaggcatgg
ttggaccctg
gaccactggc
ccacacggcg
acaattcctc
ccacctctaa
actctgcagg
acagtaaacc
gaccctgtga
caggcggggt

tggacttctc

caccatactg

tgggtgggta
actaacatgg
ggaagagaga
gcctatagac
cgacgggacc
caatcgccgc
tcataaggtg
atggcaaact
acaatttgtg
tagattctat
tccagatcag
ggctggtatt
ttcttgggaa
ggacgaatct
cattcggagc
cagcagccaa
gtattttggg
ctcctgectc
gagacagtca
atcccagagt
ctgctccgaa
cgaacatgga
ttttcttgtt

tcaattttct

cactcaggca
ataatttgga
gtttaaagat
ctgtacttga
caccaaatgc
gaggcaggtc
gtcgcagaag
ggaaacttta
ccttectttc
ggccctctca
cctacccaca
gtagttaatc
ctatataaga
caagagctac
ttctgttccc
caactcaaac
ccaggtagga
gtggagccct
caccaatcgg
tcctcaggcc
caggggtctg
tattgcctct
gaacatcaca

gacaagaatc

agggggatct

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



cccgtgtgtc
cctccaattt
atcctgctgc
gtttgtcctc
actcctgctc
aattgcacct
gcctcagtcc
ctttccccca
tacagcatcg
atttaaaccc
ttggaagttg
aaaaacttcc
tgggctttgce
gtatacaagc
agcacatgaa
acgcaacccc
tggctcctct
ctggagcaaa
ttccatggct
tccecgteggce
cccttctccg
cgtctgtgcec
ggagaccacc

actcccagca

ctgggaggag

ttggccaaaa
gtcctggtta
tatgcctcat
taattccagg
aaggcaactc
gtattcccat
gtttctcttg
ctgtttggct
tgagtccctt
taacaaaaca
gggaactttg
tgttaacagg
tgctccattt
taaacaggct
cctttacccc
cactggctgg
gccgatccat
gctcatcgga
gctaggctgt
gctgaatccc
tctgecgttc
ttctcatctg
gtgaacgccc
atgtcaacga

ctgggggagg

ttcgcagtcc
tcgctggatg
cttcttattg
atcaacaaca
tatgtttccc
cccatcgtcc
gctcagttta
ttcagctata
tataccgctg
aaaagatggg
ccacaggatc
cctattgatt
acacaatggg
ttcactttct
gttgctcgga
ggcttggcca
actgcggaac
actgacaatt
actgccaact
gcggacgacc
cagccgacca
ccggtccgtg
atcagatcct
ccgaccttga

agattaggtt

ccaacctcca
tgtctgeggc
gttcttctgg
accagtacgg
tcatgttgct
tgggctttcg
ctagtgccat
tggatgatgt
ttaccaattt
gttattccct
atattgtaca
ggaaagtatg
gatatcctgc
cgccaactta
aacggcctgg
taggccatca
tcctagecgc
ctgtcgtcct

ggatccttcg

cctcgegggs

cggggcgcac

tgcacttcgc
gcccaaggtc
ggcctacttc

aaaggtcttt

atcactcacc
gttttatcat
attatcaagg
gaccatgcaa
gtacaaaacc
caaaatacct
ttgttcagtg
ggtattgggg
tcttttgtct
aaacttcatg
aaagatcaaa
tcaaaaaatt
cttaatgcct
caaggccttt
tctgtgccaa
gcgcatgegt
ttgttttgct
ctcgcggaaa
cgggacgtcc
ccgecttggga
ctctctttac
ttcacctctg
ttacataaga
aaagactgtg

gtattaggag

aacctcctgt
attcctcttc
tatgttgccc
aacctgcacg
tacggatgga
atgggagtgg
gttcgtaggg
gccaagtctg
ctgggtatac
ggctacataa
cactgtttta
gtgggtcttt
ttgtatgcat
ctaagtaaac
gtgtttgctg
ggaacctttg
cgcageccggt
tatacatcgt
tttgtttacg
ctctctcgtc
gecggtctccc
cacgttgcat
ggactcttgg
tgtttaagga

gctgtaggca

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



taaattggtc tgcgcaccag caccatgcaa ctttttcacc tctgcctaat catctcttgt

acatgtccca ctgttcaagc ctccaagctg tgccttgggt ggctttgggg catggacatt

gacccttata aagaatttgg agc

<210> 2

<211> 4097
<212> DNA
<213>

<400> 2
ctaatgcctt

aaggcctttc
ctgtgccaag
cgcatgcgtg
tgttttgctc
tcccgcaaat
gggacgtcct
cgcttggggc
tctctttacg
tcacctctgc
tgcataagag
aagactgtgt
tactaggagg
ctgcctaatc

gctttggggc

ttttttgect

gtatcgggag

agctattctg

agacccagca

tatatgcatg
taaacaaaca
tgtttgctga
ggacctttgt
gcagcaggtc
atacatcgtt
ttgtctacgt
tctaccgccc
cggactcccc
acgtcgcatg
gactcttgga
gtttaatgag
ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttggggts

tccagggaat

Hepatitis B virus

tatacaagct
atatctgaac
cgcaaccccc
gtctcctctg
tggagcgaaa
tccatggctg
cccgtcggeg
gcttctccgt
gtctgtgcct
gagaccaccg
ctttcagcaa
tgggaggagt
aaattggtct
catgtcctac
acccgtataa
ttccttctat
ctccggaaca
agttaatgaa

tagtagtcag

aaacaggctt
ctttaccccg
actggctggg
ccgatccata
cttatcggga
ctaggctgtg
ctgaatcccg
ctgccgtacc
tctcgtctgce
tgaacgccca
tgtcaacgac
tgggggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctt
ttgttcacct
tctagccacc

ctatgtcaat

ttactttctc
ttgctcggca
gcttggccat
ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
gaccgaccac
cggaccgtgt
ccggaacttg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccatacgg

tgggtgggaa

gttaatatgg

gccaacttac
acggccaggt
aggccatcag
cctagccgct
cgttgtcctt
gatcctgcgc
ctcccggggc

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtyg
agttactctc
cctctgctct
cactcaggca
gtaatttgga

gcctaaaaat

4020

4080

4103

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



cagacaacta
atatttggtc
ccctatctta
aagaagaact
atctcgggaa
tttattcttc
ttcatttgca
atgaaaacag
atttgccctt
tccagacgag
caacacgtag
ggaggttggt
ctgggattct
gattgggacc
gcattcgggc
cagggcatac
ggaaggaagc
tggaactcca
cctgttggtg
tcgtcaatct
ctcctaggac
ataccacaga
tgtcttggcc
atttgtcctg

ctgctatgcc

ttgtggtttc
tcttttggag
tcaacacttc
ccctcgectc
tctcaatgtt
tacggtacct
ggaggacatt
gagactaaaa
agataaagga
acattattta
cgcctcattt
cctccaaacc
ttcccgatca
tcaacccaca
cgggattcac
tcacaactgt
ctactcccct
ccacgttcca
gctccagttc
tatcgaagac
ccctgctcegt
gtctagactc
aaaattcgca
gttatcgctg

tcatcttctt

acatttcctg
tgtggattcg
cggaaactac
gcagacgaag
agtattcctt
agctttaatc
gttagtaggt
ttgattatgc
attaaacctt
catactcttt
tgcgggtcac
tcgacaaggc
ccagttggac
caaggacaac
tccaccccat
gccagcagct
ctctccacct
ccaaactctt
agaaacagtg
tggggaccct
gttacaggcg
gtggtggact
gtcccaaatc
gatgtgtctg

gttggttctt

tcttactttt
cactcctcct
tgttgttaga
gtctcaatcg
ggactcataa
ctaaatggca
gtaaacaatt
ctgctaggtt
attatccaga
gg8aaggcees
catattcttg
atggggacaa
cctgcattca
tggccggact
gggggactgt
cctcctcctg
ctaagagaca
caagatcccc
aaccctgttc
gtgccgaaca
gggtttttct
tctctcaatt
tccagtcact
cggecgtttta

ctggactatc

ggaagagaaa
gcatatagac
cgacgaggca
ccgecgtcgcea
ggtgggaaac
aactccttct
tgtgggaccc
ctatcctaat
gcatgtagtt
tattttatat
ggaacaagag
atctttctgt
aagccaactc
ccaacaaggt
tggggtggag
cctccaccaa
ctcatcctca
gagtcagggc
agaacactgc
tggagaacat
tgttgacaaa
ttctaggges
caccaacttg
tcatcttcct

aaggtatgtt

ctgttcttga
caccaaatgc
ggtcccctag
gaagatctca
tttacggggc
tttcctgaca
ctcacagtga
gttactaaat
aatcattact
aaaagagaga
ctacagcatg
ccccaatcct
cgacaatccc
gggagtggga
ccctcaagct
tcggcaggta
ggccatgcag
tctgtacttt
ctcttccata
cgcatcagga
aatcctcaca
aacacccgtg
ttgtcctccg
ctgcatcctg

gccecgtttgt

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



cctctaattc
gctcaaggaa
acctgtattc
gtccgtttct
cccactgtct
atcttgagtc
accctcataa
gttggggcac
ttcctgtaaa
ttgctgctcc
aagctaaaca
tgaaccttta
cccccactgg
ctctgccgat

cgaaacttat

ggctgctagg
cggcgctgaa
tccgtctgcec
tgccttctceg
caccgtgaac
agcaatgtca
ggagttgggsg
ggtctgttca
cctactgttc

tataaagaat

caggatcatc
cctctatgtt
ccatcccatc
cttggctcag
ggctttcagt
cctttatgcc
aacaaaacga
cttaccccag
caggcctatt
tttcacacaa
ggcttttact
cccecgttgcet

ctggggcttg

ccatactgcg
cgggactgac
ctgtgctgcc
tcccgeggac
gtaccgaccg
tctgccggac
gcccaccgga
acgaccgacc
gaggagatta
ccagcaccat

aagcctccaa

ttggagc

aaccaccagc
tccctcatgt
atcttgggct
tttactagtg
tatatggatg
gctgttaccc
tggggctact
gaacatattg
gattggaagg
tgtggttatc
ttctcgccaa
cggcaacggc
gccataggcc
gaactcctag
aattccgttg
aactggatcc
gacccctccc
accacggggc
cgtgtgcact
acttgcccaa
ttgaggcata
ggttaaaggt
gcaacttttt

gctgtgectt

accggaccat
tgctgtacaa
ttcgcaaaat
ccatttgttc
atgtggtttt
attttctttt
cccttaactt
tgttgaaaat
tgtgtcaacg
ctgctctaat
cttacaaggc
caggtctgtg
atcagcgcat
ccgettgttt
tcctttccecg
tgcgecgggac
ggggccegett
gcacctctct
tcgcttcacc
ggtcttgcat
cttcaaagac
ctttgtacta

cacctctgcc

gggtggcettt

gcaaaacctg
aacctacgga
acctatggga
agtggttcgt
gggggccaag
gtctttgggt
catgggctat
caaacaatgt
aattgtgggt
gcctttatat
ctttctaaac
ccaagtgttt
gcgtgggacc
tgctcgcagc
caaatataca
gtcctttgtc
ggggctctac
ttacgcggac
tctgcacgtc
aagaggactc
tgtgtgttta
ggaggctgta
taatcatctc

ggggcatgga

cacgactcct
cggaaactgc
gtgggcctca
agggctttcc
tctgtacaac
atacatctaa
gtaattggaa
tttaggaaac
cttttgggat
gcatgtatac
aaacaatatc
gctgacgcaa
tttgtgtctc
aggtctggag
tcgtttccat
tacgtcccgt
cgceccgettc
tcccegtcetg
gcatggagac
ttggactttc
atgagtggga
ggcataaatt
atgttcatgt

cattgacccg

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4097



<210> 3

<211> 4097
<212> DNA
<213>

<400> 3
ttgatgcctc

aaggcctttc
ctctgccaag
cgcatgcgtg
tgttttgctc
tctcggaaat
gggacgtcct
cgtttgggac
tctctttacg
tcacctctgc
tacataagag
aagactgtgt
tactaggagg
ctgcctaatc
gctttagggc
ttttttgect
gtatcgggag
agctattctg
agatccagca
cagacaacta

gtatttggta

tatatgcatg
tgtgtaaaca
tgtttgctga
gaacctttgt
gcagccggtc
acacctcctt
ttgtctacgt
tctaccgtcc
cggtctcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttgggsts
tccagggaat
ttgtggtttc

tcttttggag

Hepatitis B virus

tatacaatct
atatctgaac
cgcaaccccc
ggctcctctg
tggagcaaaa
tccatggctg
cccgtecggeg
ccttcttcat
gtctgtgect
gagaccaccg
ctctcagcaa
tgggaggagt
aaattggtct
catgtcctac
acccttataa
ttccttctat
ctccggaaca
agttgatgaa
tagtagtcag
acatttcctg

tgtggattcg

aagcaggctt
ctttaccccg
actggatggg
ccgatccata
cttatcggga
ctagggtgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
taggggagga
gttcatcagc
tgttcaagcc
agaatttgga
tcaagatctc
ttgttcacct
tctggccacc
ctatgtcaat
tcttactttt

cactcctccc

tcactttctc
ttgcccggca
gcttggccat
ctgcggaact
ccgacaactc
ctgccaactg
cggacgaccc
ggccaaccac
cggaccgtgt
ccaggtcttg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gcatctgtgg
ctcgacaccg
caccatacag
tgggtgggaa
gttaatatgg
ggaagagaaa

gcttacagac

gccaacttac
acggtcaggt
aggccatcag
cctagcagct
tgttgtcctc
gatcctgcgc
gtctcggggc

ggggrgcacc

gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cctctgctct
cactcaggca
gtaatttgga
gcctaaaaat
ctgttcttga

caccaaatgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ccctatctta
aagaagaact
atctcgggaa
tttattcttc
ttcatttaca
atgaaaaaag
atttgccctt
tcaaaactag
ctacacgcag
ggaggttggt
ctgggattct
gattgggact
gcattcgggc
cagggcatat
ggaagacagc
tggaactcca
cctgectggtg
tcgtcaatct
ttcctaggac
ataccacaga
tgtcctggcec
atttgtcctg
ctgctatgcc
cctctacttc

gctcaaggaa

tcaacacttc
ccctcgectc
tctcaatgtt
tactgtacct
ggaagacatt
gagattaaaa
ggacaaaggc
gcattattta
tgcctcattt
cttccaaacc
ttcccgatca
tcaaccccaa
cagggttcac
tgacaacagt
ctactcccat
caacattcca
gctccagttc
tctcgaggac
ccctgectcegt
gtctagactc
aaaattcgca
gctatcgcectg
tcatcttctt
caggaacatc

cctctatgtt

cggaaactac
gcagacgaag
agtatccctt
gtctttaatc
attaatagat
ttaattatgc
attaaaccgt
catactctgt
tgtgggtcac
tcgacaaggc
ccagttggac
caaggatcat
cccaccacac
gccagcagca
ctctccacct
ccaagctctg
cggaacagta
tggggaccct
gttacaggcg
gtggtggact
gtccccaacc
gatgtgtctg
gttggttctt
aaccaccagc

tccctcttgt

tgttgttaga
gtctcaatcg
ggactcataa
ctgagtggca
gtcaacaata
ctgctaggtt
attatcctga

ggaaggctgg

catattcttg
atggggacga
cctgecgttcg
tggccagagg
ggcggtcttt
cctcctectg
ctaagagaca
ctagatccca
aaccctgttc
gcaacgaaca
gggtttttct
tctctcaatt
tccaatcact
cggegtttta
ctggactacc
acggggccat

tgctgtacaa

cgacgaggca
ccgecgtcgcea
ggtgggaaac
aactccctcc
tgtgggccct
ctatcctaac
acatgcagtt
cattctatat
ggaacaagag
atctttctgt
gagccaactc
caaatcaggt
tggggtggag
cttccaccaa
gtcatcctca
gagtgagggsg
cgactactgc
tggagaacac
tgttgacaag
ttctagggssg
caccaacctc
tcatattcct
aaggtatgtt
gcaagacctg

aaccttcgga

ggtcccctag
gaagatctca
tttactgggc
tttcctcaca
cttacagtta
cttactaaat
aatcattact
aagagagaaa
ctacagcatg
tcccaatcct
aaacaatcca
aggagcggga
ccctcaggct
tcggcagtca
ggccatgcag
cctatatttt
ctcacccata
aacatcagga
aatcctcaca
agcacccacg
ttgtcctcca
cttcatcctg
gccecgtttgt
cacgattcct

tggaaactgc

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



acttgtattc
gtccgtttct
cccactgttt
atcttgagtc
accctaataa
gttggggtac
tgcctgtaaa
ttgctgcccc
aatctaagca
tgaaccttta
cccccactgg
ctctgeccgat

caaaacttat

ggctgctagg
cggcgctgaa
ttcatctgcc
tgccttctca
caccgtgaac
agcaatgtca
ggagttaggg
ggtctgttca
cctactgttc
tataaagaat
<210> 4

<211> 4064
<212> DNA

ccatcccatc
cctggctcag
ggctttcagt
cctttttacc
aaccaaacgc
tttaccgcag
tagacctatt
ttttacacaa
ggctttcact
cccecgttgcec

atggggcttg

ccatactgcg
cgggaccgac
gtgtgctgcc
tcccgecggac
gttccggcca
tctgccggac
gcccaccagg
acgaccgacc
gaggagatta
tcagcaccat
aagcctccaa

ttggagc

atcctgggct
tttactagtg
tatatggatg
tctattacca
tggggctact
gaacatattg
gattggaaag
tgtggctatc
ttctcgccaa
cggcaacggt
gccataggcc
gaactcctag
aactctgttg
aactggatcc
gacccgtctc
accacggggc
cgtgtgcact
tcttgcccaa
ttgaggcata
ggttaaaggt
gcaacttttt

gctgtgectt

ttcgcaagat
ccatttgttc
atgtggtatt
attttctttt
cccttaactt
tactaaaact
tatgtcaaag
ctgcattgat
cttacaaggc
caggtctctg
atcagcgcat
cagcttgttt
tcctctctceg
tgcgcgggac
ggggeegttt
gcacctctct
tcgcttcacc
ggtcttacat
cttcaaagac
ctttgtacta

cacctctgcc

gggtggcttt

tcctatggga
agtggttcgt
gggggccaag
gtctttgggt
catgggatat
caagcaatgt
aattgtgggt
gcctctatat
ctttctgtgt
ccaagtgttt
gcgtggaacc
tgctcgcagc
gaaatacacc
gtcctttgtc
gggactctac
ttacgcggtc
tctgcacgtc
aagaggactc
tgtgtgttta
ggaggctgta
taatcatctc

agggcatgga

gtgggcctca
agggctttcc
tctgtacaac
atacatttaa
gtaattggaa
tttcgaaaat
cttttgggct
gcatgtatac
aaacaatatc
gctgacgcaa
tttgtggctc
cggtctggag
tcctttccat
tacgtcccgt
cgtccccttc
tccccgtcetg
gcatggagac
ttggactctc
aagactggga
ggcataaatt
atgttcatgt

cattgaccct

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4097



<213>

<400> 4
ttaatgccca

aaggcctttc
ctgtgccaag
cgcatgcgtg
tgttttgctc
tcccgcaaat
gggacgtcct
cgcttgggac
tctctttacg
tcacctctgc
tacataagag
aagactgttt
tactaggagg
ctgcctaatc
gctttggggc
gtttttgect
gtatcgggaa
agcaattctt
agatccagca
caggcaactc
gtatttggtg
ccctatccta
aagaagaact

atctcgggaa

tttatgcaag
tgtgtaaaca
tgtttgctga
gaacctttct
gcagccggtc
atacatcgtt
ttgtttacgt
tctctegtcc
cggactcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcttgtt
atggacattg
tctgacttct
tccttagagt
tgctgggess
tctagagacc
ttgtggtttc
tctttcggag
tcaacacttc
ccctcgectc

tctcaatgtt

Hepatitis B virus

tattcaatct
atacctgaac
cgcaaccccc
ggctcctctg
tggagcaaac
tccatggctg
cccgtcggeg
ccttcteccgt
gtctgtgcct
gagaccaccg
ctctctgcaa
tgggaggagt
aaattggtct
catgtcctac
acccttataa
ttccttcagt
ctcctgagca
aactaatgac
tagtagttag
acatttcttg
tgtggattcg
cggagactac
gcagacgaag

agtattcctt

aagcaggctt
ctttaccccg
actggctggg
ccgatccata
attatcggga
ctaggctgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gcgcaccagce
tgttcaagcc
agaatttgga
acgagatctt
ttgttcacct
tctagctacc
ttatgtcaac
tctcactttt
cactcctcca
tgttgttaga
gtctcaatcg

ggactcataa

tcactttctc
ttgcccggca
gcttggtcat
ctgcggaact
ctgataactc
ctgccaactg
cggacgaccc
gaccgaccac
cggaccgtgt
ccaaatcttg
cgaccttgag
gattagatta
accatgcaac
tccaagctgt
gctaccgtgg
ctagataccg
caccatactg
tgggtgegts
actaatatgg
ggaagagaaa
gcttatagac
cgacgaggca
ccgecgtcgcea

ggtggggaac

gccaacttac

acggccaggt

gggccatcag

cctagccgct
tgttgtcctc
gatcctgcgc
ttctcggggt
ggggcegeacc
gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtsg
agttactctc
cctcagctct
cactcaggca
ttaatttgga
gcctaaagtt
cagttataga
caccaaatgc
ggtcccctag
gaagatctca

tttactgggc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



tttattcttc
tacatttaca
atgagaaaag
atttaccctt
tccaaactag
caacacatag
gggcagaatc
gccttcagag
ccagacgcca
ggccttttgg
cctcctgcat
agaaacactc
gatcccagag
cctgttccga
ctgaacatgg
tttttcttgt
ctcaattttc
aatcactcac
cgttttatca
gactatcaag
ggaccatgcc
tgtaccaaac
ggaaaattcc

tttgttcagt

tggtattggg

tactgtacct
ccaagacatt
aagattgcaa
ggataagggt
acactattta
cgcttcattt
tttccaccag

Caaacaccgc

acaaggtagg
ggtggagccc
ccaccaatcg
atcctcaggc
tgagaggcct
ctactgcctc
agagcatcac
tgacaagaat
tagggggaac
caacctcctg
tcttcctcett
gtatgttgcc
gaacctgcac
cttcggacgg
tatgggagtg
ggttcgtagg

ggccaagtct

gtctttaatc
attaaaaaat
ttgattatgc
attaaacctt
cacactctat
tgtgggtcac
caatcctctg
aaatccagat
agctggagca
tcaggctcag
ccagtcagga
catgcagtgg
gtatttccct
tcccttatceg
atcaggattc
cctcacaata
taccgtgtgt
tcctccaact
catcctgctg
cgtttgtcct
gactcctgct
aaattgcacc
ggcctcagcc
gctttccccc

gtacagcatc

ctcattggaa
gtgaacagtt
ctgctaggtt
attatccaga
g8aaggcees
aatattcttg
ggattctttc
tgggacttca
ttcgggctgg
ggcatactac
aggcagccta
aactccacaa
gctggtggcet
tcaatcttct
ctaggacccc
ccgcagagtc
cttggccaaa
tgtcctggtt
ctatgcctca
ctaattccag
caaggaacct
tgtattccca
cgtttctcect
actgtttggc

ttgagtccct

aacaccatct
tgtaggccca
ttatccaaag
acatctagtt
tatattatat
ggaacaagat
ccgaccacca
atcccaacaa
gtttcacccc
aaactttgcc
ccccgctgtc
ctttccacca
ccagttcagg
cgaggattgg
ttctcgtgtt
tagactcgtg
attcgcagtc
atcgctggat
tcttcttgtt
gatcctcaac
ctatgtatcc
tcccatcatc
ggctcagttt
tttcagttat

ttttaccgct

tttcctaata
ctcacagtta
gttaccaaat
aatcattact
aagagagaaa
ctacagcatg
gttggatcca
ggacacctgg
accgcacgga
agcaaatccg
tccacctttg
aactctgcaa

aacagtaaac

ggaccctgceg

acaggegeges

gtggacttct
cccaacctcc
gtgtctgegg
ggttcttctg
caccagcacg
ctcctgttgc
ctgggctttc
actagtgcca
atggatgatg

gttaccaatt

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



ttcttttgtc
taaattttat
aaaaaatcaa
gtcaacgaat
ctttaatgcc
acaaggcctt
gtctgtgcca
agcgcatgcg
cttgttttgc
tctcccgcaa
gcgggacgtc
gtcgettggg
cctctcttta
cttcacctct
cttacataag
caaagactgt
tgtactagga

ctctgcctaa

tggctttggg

<210> 5

<211> 261
<212> DNA
<213>

<400> 5

tttgggtata
ggggtatgtc
agaatgtttt
tgtgggtctc
catttatgca
tctgtgtaaa
agtgtttgct
tggaaccttt
tcgcagccgg
atatacatcg
ctttgtttac
actctctcgt
cgcggactcc
gcacgtcgca
aggactcttg
ttgtttaaag
ggctgtaggc
tcatctcttg

gcatggacat

catttaaacc
attggatgtt
agaaaacttc
ttaggttttg
agtattcaat
caatacctga
gacgcaaccc
ctggctcctc
tctggagcaa
tttccatggc
gtcccgtcgg
ccccttctcc
ccgtctgtgc
tggagaccac
gactctctgc
actgggagga
ataaattggt
ttcatgtcct

tgacccttat

Hepatitis B virus

ctaacaaaac
atgggtcctt
ctattaacag
ctgccccttt
ctaagcaggc
acctttaccc
ccactggctg
tgccgatcca
acattatcgg
tgctaggctg
cgctgaatcc
gtctgccgtt
cttctcatct
cgtgaacgcc
aatgtcaacg
gttgggggag
ctgcgcacca
actgttcaag

aaagaatttg

aaagagatgg
gccacaagaa
gcctattgat
cacacaatgt
tttcactttc
cgttgceccgg
gggcttggtc
tactgcggaa
gactgataac
tgctgccaac
cgcggacgac
ccgaccgacc
gccggaccgt
caccaaatct
accgaccttg
gagattagat
gcaccatgca

cctccaagct

gagc

ggttactctc
cacatcatac
tggaaagtat
ggttatcctg
tcgccaactt
caacggccag
atgggccatc
ctcctagccg
tctgttgtcc
tggatcctgc
ccttctcggg
acggggcegcea
gtgcacttcg
tgcccaaggt
aggcatactt
taaaggtctt

actttttcac

gtgccttgeg

cacgttgcat ggagaccacc gtgaacgccc atcagatcct gcccaaggtc ttacataaga

ggactcttgg actcccagca atgtcaacga ccgaccttga ggcctacttc aaagactgtg

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4064

60

120



tgtttaagga ctgggaggag ctgggggagg agattaggtt aaaggtcttt gtattaggag

gctgtaggca taaattggtc tgcgcaccag caccatgcaa ctttttcacc tctgcctaat

catctcttgt acatgtccca ¢

<210> 6

<211> 261

<212> DNA

<213> Hepatitis B virus

<400> 6
cacgtcgcat ggagaccacc gtgaacgccc

ggactcttgg actttcagca atgtcaacga
tgtttaatga gtgggaggag ttgggggags
gctgtaggca taaattggtc tgttcaccag
catctcatgt tcatgtccta c

<210> 7

<211> 261

<212> DNA

<213> Hepatitis B virus

<400> 7
cacgtcgcat ggagaccacc gtgaacgccc

ggactcttgg actctcagca atgtcaacga
tgtttaaaga ctgggaggag ttaggggagsg
gctgtaggca taaattggtc tgttcatcag
catctcatgt tcatgtccta c

<210> 8

<211> 261

<212> DNA

<213> Hepatitis B virus

<400> 8

accggaactt
ccgaccttga
agattaggtt

caccatgcaa

accaggtctt
ccgaccttga
agattaggtt

caccatgcaa

gcccaaggtc
ggcatacttc
aaaggtcttt

ctttttcacc

gcccaaggtc
ggcatacttc
aaaggtcttt

ctttttcacc

ttgcataaga
aaagactgtg
gtactaggag

tctgcctaat

ttacataaga
aaagactgtg
gtactaggag

tctgcctaat

cacgtcgcat ggagaccacc gtgaacgccc accaaatctt gcccaaggtc ttacataaga

ggactcttgg actctctgca atgtcaacga ccgaccttga ggcatacttc aaagactgtt

180

240

261

60

120

180

240

261

60

120

180

240

261

60

120



tgtttaaaga ctgggaggag ttgggggagg agattagatt aaaggtcttt gtactaggag

gctgtaggca taaattggtc tgcgcaccag caccatgcaa ctttttcacc tctgecctaat

catctcttgt tcatgtccta c

<210> 9

<211> 261

<212> DNA

<213> Hepatitis B virus

<400> 9
cacgtcgcat ggaaaccacc gtgaacgccc

ggactcttgg actctctgca atgtcaacga
tgtttaaaga ctgggaggag ttgggggage
gctgtaggca taaattggtc tgcgcaccag
catctcttgt tcatgtccta c

<210> 10

<211> 261

<212> DNA

<213> Hepatitis B virus

<400> 10
cacgtcgcat ggagaccacc gtgaacgccc

ggactcttgg actttcagga gggtcaatga
tatttaagga ctgggaggag ttgggggage
gctgtaggca taaattggtc tgttcaccag
catcttttgt tcatgtccta c

<210> 11

<211> 261

<212> DNA

<213> Hepatitis B virus

<400> 11

accaaatctt
ccgaccttga
agattagatt

caccatgcaa

cttggagttt
cccggattgc
agactaggtt

caccatgcaa

gcccaaggtc
ggcatacttc
aatgatcttt

ctttttcacc

gccaacagtc
agaatacatc
aatgatcttt

ctttttcacc

ttatataaga
aaagactgct
gtactaggag

tctgcctaat

ttacataaga
aaagactgtg
gtactaggag

tctgcctaat

cacgttacat ggaaaccgcc atgaacacct ctcatcatct gccaaggcag ttatataaga

180

240

261

60

120

180

240

261

60

120

180

240

261

60



ggactcttgg actgtttgtt atgtcaacaa ccggggtgga gaaatacttc aaggactgtg

tttttgctga gtgggaagaa ttaggcaatg agtccaggtt aatgaccttt gtattaggag

gctgtaggca taaattggtc tgcgcaccag caccatgtaa ctttttcacc tctgcctaat

catctcttgt tcatgtccta c

<210> 12

<211> 261
<212> DNA
<213>

<400> 12
cacgtcgcat

ggactcttgg
tatttaagga
gctgtaggca
catcttttgt
<21e> 13
<211>

<212>
<213>

DNA
<400> 13

atgcgactct
ccagcctaca
tccccatcag
gccatctgeg
aagggcttct
cagtgcgtgg
ttccgggcetg
aggtcaagct

ctgtcccgac

1395

ggagaccacc
actttcgccc
ctgggaggag
taaattggtc

tcatgtccca

Homo sapiens

Ccaaaaccct
ccaccctgga

aaggcaccaa

gggaccggsc
tccggaggag
tggacaaaga
gcatgaagaa
atgaggacag

agatcacctc

Hepatitis B virus

gtgaacgccc
cggtcaacga
tcgggggags
tgttcaccag

C

cgtcgacatg
atttgagaat
cctcaacgcg
cacgggcaaa
cgtgcggaag
caagaggaac
ggaagccgtc
cagcctgccc

ccccgtctcc

cttggaactt
cctggattga
agttgaggtt

caccatgcaa

gacatggccg
gtgcaggtgt
cccaacagcc
cactacggtg
aaccacatgt
cagtgccgct
cagaatgagc
tccatcaatg

gggatcaacg

gccaacaacc
ggaatacatc
aaaggtcttt

ctttttcacc

actacagtgc
tgacgatggg
tgggtgtcag
cctcgagctg
actcctgcag
actgcaggct
gggaccggat
cgctcctgca

gcgacattcg

ttacataaga
aaagactgtg
gtattaggag

tctgcctaat

tgcactggac
caatgacacg
cgcecctgtgt
tgacggctgc
atttagccgg
caagaaatgc
cagcactcga
ggcggaggtc

ggCgaagaag

120

180

240

261

60

120

180

240

261

60

120

180

240

300

360

420

480

540



attgccagca
tgggccaagt
agagcccatg
gacgtgctgc
atgagccggg
atcgatgaca
gggctgageg
gactacatca
ctgcccacct
ttcggcatgg
gatgcacccc
aacgtcatcg
gagaccccac
ggagccegtceg
caggaagtta
<210>
<211>

<212>
<213>

14
DNA
<400> 14
atgcgactct
ccagcctaca
tccccatcag
gccatctgeg
aagggcttct
cagtgcgtgg

ttccgggctg

1425

tcgcagatgt
acatcccagc
ctggcgagca
tcctaggcaa
tgtccatacg
atgagtatgc
atccagggaa
acgaccgcca
tgcagagcat
ccaagattga
atgcccacca
ttgccaacac
agccctcacc
ccacaatcgt

tctag

Homo sapiens

Ccaaaaccct
ccaccctgga

aaggcaccaa

gggaccgggc
tccggaggag
tggacaaaga

gcatgaagaa

gtgtgagtcc
tttctgcgag
cctgectgcetc
tgactacatt
catccttgac
ctacctcaaa
gatcaagcgg
gtatgactcg
cacctggcag
caacctgttg
ccccctgcac
aatgcccact
gccaggtggce

caagcccctc

cgtcgacatg
atttgagaat
cctcaacgcg
cacgggcaaa
cgtgcggaag

caagaggaac

ggaagccgtc

atgaaggagc
ctccccctgg
ggagccacca
gtccctcggc
gagctggtgc
gccatcatct
ctgecgttccc
cgtggccgct
atgatcgagc
caggagatgc
cctcacctga
cacctcagca
tcagggtctg

tctgccatcc

gacatggccg
gtgcaggtgt
cccaacagcc
cactacggtg
aaccacatgt
cagtgccgct

cagaatgagc

agctgctggt
acgaccaggt
agagatccat
actgcccgga
tgcccttcca
tctttgaccc
aggtgcaggt
ttggagagct
agatccagtt
tgctgggagg
tgcaggaaca
acggacagat
agccctataa

cccagccgac

actacagtgc
tgacgatggg
tgggtgtcag
cctcgagctg
actcctgcag

actgcaggct

gggaccggat

tctcgttgag
ggccctgcetc
ggtgttcaag
gctggeggag
ggagctgcag
agatgccaag
gagcttggag
gctgetgetg
catcaagctc
gtcccccagc
tatgggaacc
gtccacccct
gctcctgecg

catcaccaag

tgcactggac
caatgacacg
cgcecctgtgt
tgacggctgc
atttagccgg
caagaaatgc

cagcactcga

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1395

60

120

180

240

300

360

420



aggtcaagct
ctgtcccgac
attgccagca
tgggccaagt
agagcccatg
gacgtgctgc
atgagccggg
atcgatgaca
gggctgageg
gactacatca
ctgcccacct
ttcggcatgg
gatgcacccc
aacgtcatcg
ccccgaccca
tcagggtctg
tctgccatcc
<210> 15

<211>

<212>
<213>

DNA
<400> 15

atgcgactct
ccagcctaca
tccccatcag

gccatctgeg

1254

atgaggacag
agatcacctc
tcgcagatgt
acatcccagc
ctggcgagca
tcctaggcaa
tgtccatacg
atgagtatgc
atccagggaa
acgaccgcca
tgcagagcat
ccaagattga
atgcccacca
ttgccaacac
ggggacaggc
agccctataa

cccagccgac

Homo sapiens

Ccaaaaccct
ccaccctgga

aaggcaccaa

gggaccggsc

cagcctgccc
ccccgtctcc
gtgtgagtcc
tttctgcgag
cctgectgctc
tgactacatt
catccttgac
ctacctcaaa
gatcaagcgg
gtatgactcg
cacctggcag
caacctgttg
ccccctgcac
aatgcccact
agccacccct
gctcctgeceg

catcaccaag

cgtcgacatg
atttgagaat
cctcaacgcg

cacgggcaaa

tccatcaatg

gggatcaacg
atgaaggagc
ctccccctgg
ggagccacca
gtccctceggc
gagctggtgc
gccatcatct
ctgcgttccc
cgtggccgcet
atgatcgagc
caggagatgc
cctcacctga
cacctcagca
gagaccccac
ggagccgtcg

caggaagtta

gacatggccg
gtgcaggtgt
cccaacagcc

cactacggtg

cgctcctgcea
gcgacattcg
agctgctggt
acgaccaggt
agagatccat
actgcccgga
tgcccttcca
tctttgaccc
aggtgcaggt
ttggagagct
agatccagtt
tgctgggagg
tgcaggaaca
acggacagat
agccctcacc
ccacaatcgt

tctag

actacagtgc
tgacgatggg
tgggtgtcag

cctcgagctg

ggcggaggtc
ggcgaagaag
tctcgttgag
ggccctgcetc
ggtgttcaag
gctggeggag
ggagctgcag
agatgccaag
gagcttggag
gctgectgetg
catcaagctc
gtcccccagc
tatgggaacc
gtgtgagtgg
gccaggtggc

caagcccctc

tgcactggac
caatgacacg
cgcecctgtgt

tgacggctgc

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1425

60

120

180

240



aagggcttct
cagtgcgtgg
ttccgggctg
aggtcaagct
ctgtcccgac
attgccagca
tgggccaagt
agagcccatg
gacgtgctgc
atgagccggg
atcgatgaca
gggctgageg
gactacatca
ctgcccacct
ttcggcatgg

gcccaggagsg

tcacccctca

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

16
DNA
<400> 16
atgattttgt
atatctggag
ctcaacgcgc

acgggcaaac

gtgcggaaga

1404

tccggaggag
tggacaaaga
gcatgaagaa
atgaggacag
agatcacctc
tcgcagatgt
acatcccagc
ctggcgagca
tcctaggcaa
tgtccatacg
atgagtatgc
atccagggaa
acgaccgcca
tgcagagcat
ccaagattga

ggcggegtty

gctccttggc

Homo sapiens

tgccgctgeg
gggtggacag
ccaacagcct
actacggtgc

accacatgta

cgtgcggaag
caagaggaac
ggaagccgtc
cagcctgccc
ccccgtctcc
gtgtgagtcc
tttctgcgag
cctgectgcetc
tgactacatt
catccttgac
ctacctcaaa
gatcaagcgg
gtatgactcg
cacctggcag
caacctgttg
gagtggggac

ttccccactg

tctcgccaga
ttctccacag
gggtgtcagc
ctcgagctgt

ctcctgcaga

aaccacatgt
cagtgccgct
cagaatgagc
tccatcaatg
gggatcaacg
atgaaggagc
ctccccctgg
ggagccacca
gtccctcggc
gagctggtgc
gccatcatct
ctgecgttccc
cgtggccgct
atgatcgagc
caggagatgc
tccccaggag

tgccgetttg

ttgaggcatc
ggagacacgt
gccctgtgtg
gacggctgca

tttagccggc

actcctgcag
actgcaggct
gggaccggat
cgctcctgca
gcgacattcg
agctgctggt
acgaccaggt
agagatccat
actgcccgga
tgcccttcca
tctttgaccc
aggtgcaggt
ttggagagct
agatccagtt
tgctgggagg
acaggcctca

ggcaagttgc

ccctccgaca
ccccatcaga
ccatctgcecgg

agggcttctt

agtgcgtggt

atttagccgg
caagaaatgc
cagcactcga
ggcggaggtc
ggcgaagaag
tctcgttgag
ggccctgcetc
ggtgttcaag
gctggeggag
ggagctgcag
agatgccaag
gagcttggag
gctgetgetg
catcaagctc
tccgtgccaa
cacagtgagc

ttaa

tcactggagc

aggcaccaac

ggaccgggcc
ccggaggagc

ggacaaagac

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1254

60

120

180

240

300



aagaggaacc
gaagccgtcc
agcctgeccect
cccgtctccg
tgtgagtcca
ttctgcgagc
ctgctgctcg
gactacattg
atccttgacg
tacctcaaag
atcaagcggc
tatgactcgc
acctggcaga
aacctgttgc
cccctgeacc
atgcccactc
gccacccctg
ctcctgecgg
atcaccaagc
<210>
<211>

<212>
<213>

17
DNA
<400> 17
atgattttgt

atatctggag

1375

agtgccgcta
agaatgagcg
ccatcaatgc
ggatcaacgg
tgaaggagca
tccccctgga
gagccaccaa
tccctcggca
agctggtgct
ccatcatctt
tgcgttccca
gtggccgctt
tgatcgagca
aggagatgct
ctcacctgat
acctcagcaa
agaccccaca
gagccgtcgc

aggaagttat

Homo sapiens

tgccgectgeg

gggtggacag

ctgcaggctc
ggaccggatc
gctcctgcag
cgacattcgg
gctgectggtt
cgaccaggtg
gagatccatg
ctgcccggag
gcccttccag
ctttgaccca
ggtgcaggtg
tggagagctg
gatccagttc
gctgggaggg
gcaggaacat
cggacagatg
gccctcaccg
cacaatcgtc

ctag

aagaaatgct
agcactcgaa
gcggaggtcec
gcgaagaaga
ctcgttgagt
gccctgctca
gtgttcaagg
ctggcggaga
gagctgcaga
gatgccaagg
agcttggagg
ctgctgctgc
atcaagctct
tcccccageg
atgggaacca
tgtgagtggc
ccaggtggct

aagcccctct

tccgggetgg

ggtcaagcta
tgtcccgaca
ttgccagcat
gggccaagta
gagcccatgc
acgtgctgct
tgagccgggt
tcgatgacaa
ggctgagcega
actacatcaa
tgcccacctt
tcggcatggc
atgcacccca
acgtcatcgt
cccgacccag
cagggtctga

ctgccatccc

catgaagaag
tgaggacagc
gatcacctcc
cgcagatgtg
catcccagct
tggcgagcac
cctaggcaat
gtccatacgc
tgagtatgcc
tccagggaag
cgaccgccag
gcagagcatc
caagattgac
tgcccaccac
tgccaacaca
gggacaggca
gccctataag

ccagccgacc

tctcgccaga ttgaggcatc ccctccgaca tcactggagc

ttctccacag ggagacacgt ccccatcaga aggcaccaac

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1404

60

120



ctcaacgcgc
acgggcaaac
gtgcggaaga
aagaggaacc
gaagccgtcc
agcctgccct
cccgtctcecg
tgtgagtcca
ttctgcgagc
ctgctgctcg
gactacattg
atccttgacg
tacctcaaag
gatcaagcgg
gtatgactcg
cacctggcag
caacctgttg
ccccctgceac
aatgcccact
gccaggtggce
caagcccctc
<210>
<211>

<212>
<213>

18

DNA

<400> 18
atgattttgt

1233

ccaacagcct
actacggtgc
accacatgta
agtgccgcta
agaatgagcg
ccatcaatgc
ggatcaacgg
tgaaggagca
tccccctgga
gagccaccaa
tccctcggca
agctggtgct
ccatcatctt
ctgecgttccc
cgtggeccgcet
atgatcgagc
caggagatgc
cctcacctga
cacctcagca
tcagggtctg

tctgccatcc

Homo sapiens

tgccgctgceg

gggtgtcagc
ctcgagctgt
ctcctgcaga
ctgcaggctc
ggaccggatc
gctcctgcag
cgacattcgg
gctgetggtt
cgaccaggtg
gagatccatg
ctgcccggag
gcccttccag
ctttgaccca
aggtgcaggt
ttggagagct
agatccagtt
tgctgggagg
tgcaggaaca
acggacagat
agccctataa

cccagccgac

tctcgccaga

gccctgtgtg
gacggctgca
tttagccggc
aagaaatgct
agcactcgaa
gcggaggtcec
gcgaagaaga
ctcgttgagt
gccctgctca
gtgttcaagg
ctggcggaga
gagctgcaga
gatgccaagg
gagcttggag
gctgectgetg
catcaagctc
gtcccccagc
tatgggaacc
gtccacccct
gctcctgecg

catcaccaag

ttgaggcatc

ccatctgcgg
agggcttctt
agtgcgtggt
tccgggetgg
ggtcaagcta
tgtcccgaca
ttgccagcat
gggccaagta
gagcccatgc
acgtgctgct
tgagccgggt
tcgatgacaa
ggtctgagcg
gactacatca
ctgcccacct
ttcggcatgg
gatgcacccc
aacgtcatcg
gagaccccac
ggagccgtcg

caggaagtta

ccctccgaca

ggaccgggcc
ccggaggasgc
ggacaaagac
catgaagaag
tgaggacagc
gatcacctcc
cgcagatgtg
catcccagct
tggcgagcac
cctaggcaat
gtccatacgc
tgagtatgcc
atccagggaa
acgaccgcca
tgcagagcat
ccaagattga
atgcccacca
ttgccaacac
agccctcacc
ccacaatcgt

tctag

tcactggagc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1375

60



atatctggag
ctcaacgcgc
acgggcaaac
gtgcggaaga
aagaggaacc
gaagccgtcc
agcctgeccect
cccgtctccg
tgtgagtcca
ttctgcgagc
ctgctgctcg
gactacattg
atccttgacg
tacctcaaag
atcaagcggc
tatgactcgc
acctggcaga
aacctgttgc

agtggggact

tccccactgt

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

19

DNA

<400> 19
atggtcagcg

1329

gggtggacag

ccaacagcct
actacggtgc
accacatgta
agtgccgcta
agaatgagcg
ccatcaatgc
ggatcaacgg
tgaaggagca
tccccctgga
gagccaccaa
tccctcggca
agctggtgct
ccatcatctt
tgcgttccca
gtggccgctt
tgatcgagca
aggagatgct
ccccaggaga

gccgetttgg

Homo sapiens

tgaacgcgcc

ttctccacag
gggtgtcagc
ctcgagctgt
ctcctgcaga
ctgcaggctc
ggaccggatc
gctcctgcag
cgacattcgg
gctgectggtt
cgaccaggtg
gagatccatg
ctgcccggag
gcccttccag
ctttgaccca
ggtgcaggtg
tggagagctg
gatccagttc
gctgggaggg
caggcctcac

gcaagttgct

cctcggggcet

ggagacacgt
gccctgtgtg
gacggctgca
tttagccggce
aagaaatgct
agcactcgaa
gcggaggtcec
gcgaagaaga
ctcgttgagt
gccctgctca
gtgttcaagg
ctggcggaga
gagctgcaga
gatgccaagg
agcttggagg
ctgctgctgc
atcaagctct
tcccccageg
acagtgagct

taa

ccccatcaga
ccatctgcgg
agggcttctt
agtgcgtggt
tccgggetgg
ggtcaagcta
tgtcccgaca
ttgccagcat
gggccaagta
gagcccatgc
acgtgctgct
tgagccgggt
tcgatgacaa
ggctgagcega
actacatcaa
tgcccacctt
tcggcatggc

cccaggaggg

cacccctcag

aggcaccaac

ggaccgggcc
ccggaggasgce
ggacaaagac
catgaagaag
tgaggacagc
gatcacctcc
cgcagatgtg
catcccagct
tggcgagcac
cctaggcaat
gtccatacgc
tgagtatgcc
tccagggaag
cgaccgccag
gcagagcatc
caagattgac

gcggggttgg

ctccttggct

ccagtggaga gttcttacga cacgtcccca

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1233

60



tcagaaggca

tgcggggacc
ttcttccgga
gtggtggaca
gctggcatga
agctatgagg
cgacagatca
agcatcgcag
aagtacatcc
catgctggcg
ctgctcctag
cgggtgtcca
gacaatgagt
agcgatccag
atcaacgacc
accttgcaga
atggccaaga
ccccatgccc
atcgttgcca
ccacagccct
gtcgccacaa
gttatctag

<210>
<211>

<212>
<213>

20
1359
DNA
Homo

ccaacctcaa

gggccacggs
ggagcgtgceg
aagacaagag
agaaggaagc
acagcagcct
cctccceccegt
atgtgtgtga
cagctttctg
agcacctgct
gcaatgacta
tacgcatcct
atgcctacct
ggaagatcaa
gccagtatga
gcatcacctg
ttgacaacct
accaccccct
acacaatgcc
caccgccagg

tcgtcaagcc

sapiens

cgcgcccaac
caaacactac
gaagaaccac
gaaccagtgc
cgtccagaat
gccctccatc
ctccgggatc
gtccatgaag
cgagctcccc
gctcggagcc
cattgtccct
tgacgagctg
caaagccatc
gcggetgegt
ctcgegtggc
gcagatgatc
gttgcaggag
gcaccctcac
cactcacctc

tggctcaggg

cctctectgec

agcctgggtg
ggtgcctcga
atgtactcct
cgctactgca
gagcgggacc
aatgcgctcc
aacggcgaca
gagcagctgc
ctggacgacc
accaagagat
cggcactgcc
gtgctgccct
atcttctttg
tcccaggtgc
cgctttggag
gagcagatcc
atgctgctgg
ctgatgcagg
agcaacggac
tctgagccct

atcccccagc

tcagcgccct
gctgtgacgg
gcagatttag
ggctcaagaa
ggatcagcac
tgcaggcgga
ttcgggcgaa
tggttctcgt
aggtggccct
ccatggtgtt
cggagctggc
tccaggagct
acccagatgc
aggtgagctt
agctgctgcet
agttcatcaa
gagggtcccc
aacatatggg
agatgtccac
ataagctcct

cgaccatcac

gtgtgccatc
ctgcaagggc
ccggcagtgc
atgcttccgg
tcgaaggtca
ggtcctgtcc
gaagattgcc
tgagtgggcc
gctcagagcc
caaggacgtg
ggagatgagc
gcagatcgat
caaggggctg
ggaggactac
gctgectgcecc
gctcttcggc
cagcgatgca
aaccaacgtc
ccctgagacc
geegggagec

caagcaggaa

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1329



<400> 20
atggtcagcg

tcagaaggca
tgcggggacc
ttcttccgga
gtggtggaca
gctggcatga
agctatgagg
cgacagatca
agcatcgcag
aagtacatcc
catgctggcg
ctgctcctag
cgggtgtcca
gacaatgagt
agcgatccag
atcaacgacc
accttgcaga
atggccaaga
ccccatgcecc
atcgttgcca
cccaggggac
tctgagccct
atcccccagc

<210>
<211>

21
1188

tgaacgcgcc
ccaacctcaa
gggccacggsg
ggagcgtgeg
aagacaagag
agaaggaagc
acagcagcct
cctcccccegt
atgtgtgtga
cagctttctg
agcacctgct
gcaatgacta
tacgcatcct
atgcctacct
ggaagatcaa
gccagtatga
gcatcacctg
ttgacaacct
accaccccct
acacaatgcc
aggcagccac
ataagctcct

cgaccatcac

cctcggggct
cgcgeccaac
caaacactac
gaagaaccac
gaaccagtgc
cgtccagaat
gccctccatc
ctccgggatc
gtccatgaag
cgagctcccc
gctcggagcc
cattgtccct
tgacgagctg
caaagccatc
gcggetgegt
ctcgcgtggc
gcagatgatc
gttgcaggag
gcaccctcac
cactcacctc
ccctgagacc
geegggagec

caagcaggaa

ccagtggaga
agcctgggtg
ggtgcctcga
atgtactcct
cgctactgca
gagcgggacc
aatgcgctcc
aacggcgaca
gagcagctgc
ctggacgacc
accaagagat
cggcactgcc
gtgctgccct
atcttctttg
tcccaggtgce
cgctttggag
gagcagatcc
atgctgctgg
ctgatgcagg
agcaacggac
ccacagccct
gtcgccacaa

gttatctag

gttcttacga
tcagcgccct
gctgtgacgg
gcagatttag
ggctcaagaa
ggatcagcac
tgcaggcgga
ttcgggcgaa
tggttctcgt
aggtggccct
ccatggtgtt
cggagctggc
tccaggagct
acccagatgc
aggtgagctt
agctgctgcet
agttcatcaa
gagggtcccc
aacatatggg
agatgtgtga
caccgccagg

tcgtcaagcc

cacgtcccca
gtgtgccatc
ctgcaagggc
ccggcagtgc
atgcttccgg
tcgaaggtca
ggtcctgtcc
gaagattgcc
tgagtgggcc
gctcagagcc
caaggacgtg
ggagatgagc
gcagatcgat
caaggggctg
ggaggactac
gctgctgcecc
gctcttceggce
cagcgatgca
aaccaacgtc
gtggccccga
tggctcaggg

cctctctgcec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1359



<212>
<213>

DNA
Homo

<400> 21
atggtcagcg

tcagaaggca
tgcggggacc
ttcttccgga
gtggtggaca
gctggcatga
agctatgagg
cgacagatca
agcatcgcag
aagtacatcc
catgctggcg
ctgctcctag
cgggtgtcca
gacaatgagt
agcgatccag
atcaacgacc
accttgcaga
atggccaaga

8aggeecess

ctcagctcct

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

22
1320
DNA
Homo

sapiens

tgaacgcgcc
ccaacctcaa
gggecacgegs
ggagcgtgeg
aagacaagag
agaaggaagc
acagcagcct
cctccceccegt
atgtgtgtga
cagctttctg
agcacctgct
gcaatgacta
tacgcatcct
atgcctacct
ggaagatcaa
gccagtatga
gcatcacctg
ttgacaacct
gttggagtgg

tggcttcccc

sapiens

cctcggggcet
cgcgeccaac
caaacactac
gaagaaccac
gaaccagtgc
cgtccagaat
gccctccatc
ctccgggatc
gtccatgaag
cgagctcccc
gctcggagcc
cattgtccct
tgacgagctg
caaagccatc
gcggetgegt
ctcgegtggc
gcagatgatc
gttgcaggag
ggactcccca

actgtgccgc

ccagtggaga
agcctgggtg
ggtgcctcga
atgtactcct
cgctactgca
gagcgggacc
aatgcgctcc
aacggcgaca
gagcagctgc
ctggacgacc
accaagagat
cggcactgcc
gtgctgccct
atcttctttg
tcccaggtgc
cgctttggag
gagcagatcc
atgctgctgg
ggagacaggc

tttgggcaag

gttcttacga
tcagcgccct
gctgtgacgg
gcagatttag
ggctcaagaa
ggatcagcac
tgcaggcgga
ttcgggcgaa
tggttctcgt
aggtggccct
ccatggtgtt
cggagctggc
tccaggagct
acccagatgc
aggtgagctt
agctgctgcet
agttcatcaa
gaggtccgtg
ctcacacagt

ttgcttaa

cacgtcccca
gtgtgccatc
ctgcaagggc
ccggcagtgc
atgcttccgg
tcgaaggtca
ggtcctgtcc
gaagattgcc
tgagtgggcc
gctcagagcc
caaggacgtg
ggagatgagc
gcagatcgat
caaggggctg
ggaggactac
gctgectgcecc
gctcttcggc
ccaagcccag

gagctcaccc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1188



<400> 22
atgtcggact

accaacctca

cgggccacgg
aggagcgtgc
aaagacaaga
aagaaggaag
gacagcagcc
acctcccccg
gatgtgtgtg
ccagctttct
gagcacctgc
ggcaatgact
atacgcatcc
tatgcctacc
gggaagatca
cgccagtatg
agcatcacct
attgacaacc
caccaccccc
aacacaatgc
tcaccgccag
atcgtcaagc
<210>
<211>

<212>
<213>

23
1350
DNA
Homo

gggegccaggs

acgcgcccaa
gcaaacacta
ggaagaacca
ggaaccagtg
ccgtccagaa
tgccctccat
tctccgggat
agtccatgaa
gcgagctccc
tgctcggagc
acattgtccc
ttgacgagct
tcaaagccat
agcggctgeg
actcgcgtgg
ggcagatgat
tgttgcagga
tgcaccctca
ccactcacct

gtggctcagg

ccctctctgc

sapiens

cttcccccag
cagcctgggt
cggtgecctcg
catgtactcc
ccgctactgc
tgagcgggac
caatgcgctc
caacggcgac
ggagcagctg
cctggacgac
caccaagaga
tcggcactgc
ggtgctgccc
catcttcttt
ttcccaggtg
ccgctttgga
cgagcagatc
gatgctgctg
cctgatgcag
cagcaacgga
gtctgagccc

catcccccag

gacccaccag
gtcagcgccc
agctgtgacg
tgcagattta
aggctcaaga
cggatcagca
ctgcaggcgg
attcgggcga
ctggttctcg
caggtggccc
tccatggtgt
ccggagctgg
ttccaggagc
gacccagatg
caggtgagct
gagctgctgc
cagttcatca
ggagggtccc
gaacatatgg
cagatgtcca
tataagctcc

ccgaccatca

acacgtcccc
tgtgtgccat
gctgcaaggg
gccggeagtg
aatgcttccg
ctcgaaggtc
aggtcctgtc
agaagattgc
ttgagtgggc
tgctcagagc
tcaaggacgt
cggagatgag
tgcagatcga
ccaaggggct
tggaggacta
tgctgctgcec
agctcttcgg
ccagcgatgc
gaaccaacgt
cccctgagac
tgccgggagc

ccaagcagga

atcagaaggc

ctgcggggac
cttcttccgg
cgtggtggac
ggctggcatg
aagctatgag
ccgacagatc
cagcatcgca
caagtacatc
ccatgctggc
gctgctccta
ccgggtgtcc
tgacaatgag
gagcgatcca
catcaacgac
caccttgcag
catggccaag
accccatgcc
catcgttgcc
cccacagccc
cgtcgccaca

agttatctag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



<400> 23
atgtcggact

accaacctca

cgggecacgsg
aggagcgtgc
aaagacaaga
aagaaggaag
gacagcagcc
acctcccccg
gatgtgtgtg
ccagctttct
gagcacctgc
ggcaatgact
atacgcatcc
tatgcctacc
gggaagatca
cgccagtatg
agcatcacct
attgacaacc
caccaccccc
aacacaatgc
caggcagcca
tataagctcc

ccgaccatca

<210> 24

ggggccages

acgcgcccaa
gcaaacacta
ggaagaacca
ggaaccagtg
ccgtccagaa
tgccctccat
tctccgggat
agtccatgaa
gcgagctccc
tgctcggagc
acattgtccc
ttgacgagct
tcaaagccat
agcggetgeg
actcgecgtgg
ggcagatgat
tgttgcagga
tgcaccctca
ccactcacct
cccctgagac
tgccgggagc

ccaagcagga

cttcccccag
cagcctgggt
cggtgecctcg
catgtactcc
ccgctactgc
tgagcgggac
caatgcgctc
caacggcgac
ggagcagctg
cctggacgac
caccaagaga
tcggcactgc
ggtgctgccc
catcttcttt
ttcccaggtg
ccgctttgga
cgagcagatc
gatgctgctg
cctgatgcag
cagcaacgga
cccacagccc
cgtcgccaca

agttatctag

gacccaccag
gtcagcgccc
agctgtgacg
tgcagattta
aggctcaaga
cggatcagca
ctgcaggegg
attcgggcga
ctggttctcg
caggtggccc
tccatggtgt
ccggagctgg
ttccaggagc
gacccagatg
caggtgagct
gagctgctgc
cagttcatca
ggagggtccc
gaacatatgg
cagatgtgtg
tcaccgccag

atcgtcaagc

acacgtcccc
tgtgtgccat
gctgcaaggg
gccggeagtg
aatgcttccg
ctcgaaggtc
aggtcctgtc
agaagattgc
ttgagtgggc
tgctcagagc
tcaaggacgt
cggagatgag
tgcagatcga
ccaaggggct
tggaggacta
tgctgctgcec
agctcttcgg
ccagcgatgc
gaaccaacgt
agtggccccg
gtggctcagg

ccctctctgce

atcagaaggc

ctgcggggac
cttcttccgg
cgtggtggac
ggctggceatg
aagctatgag
ccgacagatc
cagcatcgca
caagtacatc
ccatgectggc
gctgctccta
ccgggtgtcc
tgacaatgag
gagcgatcca
catcaacgac
caccttgcag
catggccaag
accccatgcc
catcgttgcc
acccagggga
gtctgagccc

catcccccag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1350



<211>
<212>
<213>

1179
DNA
Homo

<400> 24
atgtcggact

accaacctca

cgggecacgg
aggagcgtgc
aaagacaaga
aagaaggaag
gacagcagcc
acctcccccg
gatgtgtgtg
ccagctttct
gagcacctgc
ggcaatgact
atacgcatcc
tatgcctacc
gggaagatca
cgccagtatg
agcatcacct
attgacaacc
ggttggagtg
ttggcttccc
<210>
<211>

<212>
<213>

25
20
DNA

sapiens

gggegccaggs

acgcgcccaa
gcaaacacta
ggaagaacca
ggaaccagtg
ccgtccagaa
tgccctccat
tctccgggat
agtccatgaa
gcgagctccc
tgctcggagc
acattgtccc
ttgacgagct
tcaaagccat
agcggctgeg
actcgcgtgg
ggcagatgat
tgttgcagga
gggactcccc

cactgtgccg

cttcccccag
cagcctgggt
cggtgecctcg
catgtactcc
ccgctactgc
tgagcgggac
caatgcgctc
caacggcgac
ggagcagctg
cctggacgac
caccaagaga
tcggcactgc
ggtgctgccc
catcttcttt
ttcccaggtg
ccgctttgga
cgagcagatc
gatgctgctg
aggagacagg

ctttgggcaa

Artificial Sequence

gacccaccag
gtcagcgccc
agctgtgacg
tgcagattta
aggctcaaga
cggatcagca
ctgcaggcgg
attcgggcga
ctggttctcg
caggtggccc
tccatggtgt
ccggagctgg
ttccaggagc
gacccagatg
caggtgagct
gagctgctgc
cagttcatca
ggaggtccgt
cctcacacag

gttgcttaa

acacgtcccc
tgtgtgccat
gctgcaaggg
gccggeagtg
aatgcttccg
ctcgaaggtc
aggtcctgtc
agaagattgc
ttgagtggsgc
tgctcagagc
tcaaggacgt
cggagatgag
tgcagatcga
ccaaggggct
tggaggacta
tgctgctgcec
agctcttcgg
gccaagccca

tgagctcacc

atcagaaggc

ctgcggggac
cttcttccgg
cgtggtggac
ggctggcatg
aagctatgag
ccgacagatc
cagcatcgca
caagtacatc
ccatgctggc
gctgctccta
ccgggtgtcc
tgacaatgag
gagcgatcca
catcaacgac
caccttgcag
catggccaag

g8aggeeces

cctcagctcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1179



<220>
<223>

<400>

Probe

25

cgcagtatgg atcggcagag

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

<220>
<223>

<400>

26

22

DNA

Artificial Sequence

Probe

26

gcacagcttg gaggcttgaa ca

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

<220>
<223>

<400>

27

22

DNA

Artificial Sequence

Probe

27

gagaagtcca ccacgagtct ag

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

<220>
<223>

<400>

28

22

DNA

Artificial Sequence

Probe

28

gatgaggcat agcagcagga tg

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

<220>

29

21

DNA

Artificial Sequence

20

22

22

22



<223> Probe

<400> 29
cagaggtgaa gcgaagtgca c

<210> 30

<211> 21

<212> DNA

<213> Artificial Sequence

220>
<223> Probe

<400> 30
tcccacctta tgagtccaag g

<21e> 31

<211> 27

<212> DNA

<213> Artificial Sequence

220>
<223> Probe

<400> 31
ccttccaaag agtatgtaaa taatgtc

<210> 32

<211> 25

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 32
caccggcggt agtccacaca gtgat

<210> 33

<211> 25

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

21

21

27

25



<400> 33
aaacatcact gtgtggacta ccgcc

<210> 34

<211> 25

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 34
caccggtaac tctcatagag atacg

<210> 35

<211> 25

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 35
aaaccgtatc tctatgagag ttacc

<210> 36

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Guide RNA

<400> 36
gcggtagtcc acacagtgat

<21e> 37

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Guide RNA 2

<400> 37
gtaactctca tagagatacg

25

25

25

20

20



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

<220>
<223>

<400>

38

26

DNA

Artificial Sequence

Primer

38

ttctttcccg atcaccagtt ggaccc

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

<220>
<223>

<400>

39

21

DNA

Artificial Sequence

Primer

39

cccaccttgt tggagtccgg c

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

<220>
<223>

<400>

ttaccagtgt gtatgccctc ctaaatgg

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

<220>
<223>

<400>

40

28

DNA

Artificial Sequence

Primer

40

41

26

DNA

Artificial Sequence

Primer

41

ccaggctcac atattccttg tcacag

26

21

28

26



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

<220>
<223>

<400>

42

25

DNA

Artificial Sequence

Primer

42

ctcctaaatg ggtctatctt cttcc

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

<220>
<223>

<400>

43

28

DNA

Artificial Sequence

Primer

43

atattccttg tcacagtatt tacagctg

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

<220>
<223>

<400>

44
26
DNA
Artificial Sequence

Primer

44

ttctttcccg atcatcagtt ggaccc

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

<220>
<223>

<400>

45

21

DNA

Artificial Sequence

Primer

45

cctacctggt tggctgectgg c

25

28

26

21



