<110>

<120>

<150>
<151>

us 6
2017

<160> 56
<170>
<210> 1

<211> 3191
<212> DNA
<213>

<400> 1
ctccaccact

tggtggctcc
aatcttatcg
aggacccctg
acagagtcta
tggccaaaat
tcctggttat
atgcctcatc
aattccagga
aggaacctct
tattcccatc
tttctcttgg
tgtctggcett
gagtcccttt
cacaaaacaa
ggcacattgc
gtaaacaggc

gcccctttca

2/456,087
-02-07

ttccaccaaa
agttcaggaa
aagactgggg
ctcgtgttac
gactcgtggt
tcgcagtccc
cgctggatgt
ttcttgttgg
tcatcaacaa
atgtttccct
ccatcatctt
ctcagtttac
tcagttatat
atgccgctgt
aaagatgggsg
cacaggaaca
ctattgattg

cgcaatgtgg

SEQUENCE LISTING

PatentIn version 3.5

Hepatitis B virus

ctcttcaaga
cagtgagccc
accctgtacc
aggcgggstt
ggacttctct
aaatctccag
gtctgcggeg
ttcttctgga
ccagcaccgg
catgttgctg
gggctttcgc
tagtgccatt
ggatgatgtg
taccaatttt
atattccctt
tattgtacaa
gaaagtatgt

atatcctgct

TCM BIOTECH INTERNATIONL CORP.

tcccagagtc
tgctcagaat
gaacatggag
tttcttgttg
caattttcta
tcactcacca
ttttatcatc
ctatcaaggt
accatgcaaa
tacaaaacct
aaaataccta
tgttcagtgg
gtattggggs
cttttgtctt
aacttcatgg
aaaatcaaaa
caacgaattg

ttaatgcctt

1/34

PROBE COMBINATION FOR DETECTION OF CANCER

agggccctgt
actgtctctg
aacatcgcat
acaaaaatcc
gggggaacac
acctgttgtc
ttcctctgca
atgttgcccg
acctgcacaa
acggacggaa
tgggagtggs
ttcgtagggc
ccaagtctgt
tgggtataca
gatatgtaat
tgtgttttag
tgggtctttt

tatatgcatg

actttcctgc
ccatatcgtc
caggactcct
tcacaatacc
ccgtgtgtct
ctccaatttg
tcctgectgcet
tttgtcctct
ctcctgctca
actgcacctg
cctcagtccg
tttcccccac
acaacatctt
tttaaaccct
tgggagttgg
gaaacttcct

ggggtttgcc

tatacaagca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



aaacaggctt
ctttaccccg
actggttggg
ccgatccata
ctcatcggga
ctaggctgtg
ctgaatcccg
ctgttgtacc
tctcatctgc
tgaacgccca
tgtcaacgac
tgggggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctc
ttgttcacct
tctagccacc
ctatgtcaac
tcttactttt
cactcctcct
tgttgttaga
gtctcaatcg
ggacacataa
ctaaatggca
gtaagcaatt

ctgctaggtt

ttactttctc
ttgctcggca
gcttggccat
ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
gaccgaccac
cggaccgtgt
ccggaacctg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccatacgg
tgggtgggaa
gttaatatgg
ggaagagaaa
gcatatagac
cgaagaggca
ccgecgtcgcea
ggtgggaaac

aactccttct

tgtggggccc

ttatcccaat

gccaacttac
acggcctggt
aggccatcag
cctagccgct
tgtcgtgctc
gatcctgcgc
ctccecggggc

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtyg
agttactctc
cctctgctct
cactcaggca
gtaatttgga
gcctaaaaat
ctgttcttga
caccaaatgc
ggtcccctag
gaagatctca
tttacggggc
tttcctgaca
cttacagtaa

gttactaaat

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

gctttggggc

ttttttgect
gtatcgggag
agctattctg
agatccagca
cagacaacta
atatttggtg
ccctatctta
aagaagaact
atctcgggaa
tttattcttc
ttcatttgca
atgaaaacag

atttgccctt

2/34

taagtaaaca
tgtttgctga
gaacctttgt
gcagcaggtc
atacatcatt
ttgtttacgt
tctaccgccc
cggactcccc
acgtcgcatg
gactcttgga
gtttactgag
ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttggggts
tccagggaat
ttgtggtttc
tcttttggag
tcaacacttc
ccctcgectc
tctcaatgtt
tacggtacct
ggaggacatt

gagactaaaa

agataaaggg

gtatctgaac
cgcaaccccc
gtctcctctg
tggagcaaaa
tccatggctg
cccgtcggeg
gcttctccgc
gtctgtgcct
gagaccaccg
ctttcagcaa
tgggaggagt
aaattggtgt
catgtcctac
acccgtataa
ttccttctat
ctccggaaca
agttaatgaa
tagtagtcag
acatttcctg
tgtggattcg
cggaaactac
gcagacgaag
agtattcctt
tgctttaatc
gttgatagat
ttaattatgc

atcaaacctt

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



attatccaga

ggaaggceges

catattcttg

atggggacaa
cctgcattca
tggceggacg
gggggactgt
cctcctectg
ctaagggaca
<210> 2

<211>

<212>
<213>

DNA
<400> 2

ctccacaaca
tggtggctcc
aatcttctcg
aggacccctg
acagagtcta
tggccaaaat
tcctggctat
atgcctcatc
acttccagga
aggaacctct
tattcccatc
tttctcctgg
tgtttggctt

gagtcccttt

3191

gcatgtagtt
tatcttatat
ggaacaagat
atctttctgt
aagccaactc
ccaacaaggt
tggggtggag

cctccaccaa

ttccaccaag
agttccggaa
aggactgggsg
ctcgtgttac
gactcgtggt
tcgcagtccc
cgctggatgt
ttcttgttgg
acatcaacta
atgtttccct
ccatcatcct
ctcagtttac
tcagttatat

ttacctctat

aatcattact
aaaagagagt
ctacagcatg
ccccaatccc
agaaaatcca
gggagtggga
ccctcaggcet

tcggcagtca

Hepatitis B virus

ctctgctaga
cagtaaaccc
accctgcacc
aggcggggtt
ggacttctct
caacctccaa
gtctgeggeg
ttcttctgga
ccagcacggg
cttgttgctg
gggctttcgc
tagtgccatt
ggatgatgtg

taccaatttt

tccagacgag
ccacacgtag
ggaggttggt
ctgggattct
gattgggacc
gcattcgggc

cagggcatac

ggaaggcagc

tcccagagtg
tgttccgact
gaacatggag
tttcttgttg
caattttcta
tcactcacca
ttttatcata
ctaccaaggt
accatgcaag
tacaaaacct
aagattccta
tgttcagtgg
gtattgggesg

cttttgtctt

3/34

acattattta
cgcctcattt
cttccaaacc
tccccgatca
tcaacccgca
cagggttcac
tcacaactgt

ctactccctt

aggggcctat
actgcctcac
aacacaacat
acaagaatcc
gggggagceac
acctcttgtc
ttcctcttca
atgttgcccg
acctgcacga
tcggacggaa
tgggagtggsg
ttcgtagggc
ccaagtctgt

tgggtataca

cacactcttt
tgcgggtcac
tcgaaaaggc
tcagttggac
caaggacaac
ccctccccat
gccagcagct

atctccacct

actttcctgc
ccatatcgtc
caggattcct
tcacaatacc
ccacgtgtcc
ctccaatttg
tcctgectgcet
tttgtcctct
ttcctgctca
actgcacttg
cctcagtccg
tttcccccac
acaacatctt

tttgaaccct

2760

2820

2880

2940

3000

3060

3120

3180

3191

60

120

180

240

300

360

420

480

540

600

660

720

780

840



aataaaacca
ggtactttac
gtaaatagac
gcccctttta
aagcaggctt
ctttaccccg
actggatggg
ccgatccata
cttatcggca
ctagggtgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tggegggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctc
ttgttcacct
tctggccacc
ctatgtcaat
tcttactttt
cactcctccc
tgttgttaga

gtctcaatcg

aacgttgggg

cacaggaaca
ctattgattg
cacaatgtgg
tcactttctc
ttgcccggca
gcttggccat
ctgcggaact
ccgacaactc
ctgccaactg
cggacgaccc
ggccgaccac
cggaccgtgt
ccaggtcttg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccatacag
tgggtgggaa
gttaatatgg
ggaagagaaa
gcttacagac
cgacgaggca

ccgcgtcgcea

ctactccctt
tattgtacta
gaaagtatgt
ctatcctgcc
gccaacttac
acggtcaggt
aggccatcgg
cctagcagct
tgttgtcctc
gatcctgcegc
gtctcgggsec

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
atgatctttg
tttttcacct
gccttgggtg
agttactctc
cctctgctct
cactcaggca
gtaatttgga
gcctaaaaat
ctgttcttga
caccaaatgc
ggtcccctag

gaagatctca

aacttcatgg
aaaatcaagc
caaagaattg
ttaatgcctt
aaggcctttc
ctctgccaag
cgcatgcgtg
tgttttgctc
tctcggaaat
gggacgtcct
cgtttgggac
tctctttacg
tcacctctgc
tacataagag
aagactgttt
tactaggagg
ctgcctaatc

gctttggggc

ttttttgect
gtatcgggag
agctattctg
agacccagca
cagacaacta
gtatttggtg
ccctatctta
aagaagaact

atctcgggaa

4/34

gatatgtaat
aatgttttcg
tgggtctttt
tatatgcatg
tgtgtaaaca
tgtttgctga
gaacctttgt
gcagccggtc
acacctcctt
ttgtctacgt
tctaccgtcc
cggtctcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttgggsets
tccagggaat
ttgtggtttc
tcttttggag
tcaacacttc
ccctcgectc

tctcaatgtt

tggaagttgg
aaaactgcct
gggctttgcet
tatacaatct
atatctgaac
cgcaaccccc
ggctcctctg
tggagcgaaa
tccatggctg
cccgtecggceg
ccttcttcat
gtctgtgect
gagaccaccg
ctctcagcaa
tgggaggagt
aaattggtct
catgtcctac
acccgtataa
ttccttctat
ctccggaaca
agttgatgaa
tagtagtcag
acatttcctg
tgtggattcg
cggaaactac
gcagacgaag

agtatccctt

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



ggactcataa
ctgagtggca
gtcaacaata
ctgctaggtt
attatcctga

ggaaggctgg
catattcttg
atggggacga
cctgegttcg
tggccagagg
ggcggtcttt
cctcctectg
ctaagagaaa
<210> 3

<211> 960
<212> DNA

<213>

<400> 3
cgcatgcgtg

tgttttgctc
tcgcggaaat
ggaacgtcct
cgcttgggac
tctctttacg
tcacctctgc
tacataagag
aagactgtgt
tattaggagg

ctgcctaatc

ggtgggaaac

aactccctcc
tgtgggccct
ctatcctaac
acatgcagtt
cattctatat
ggaacaagag
atctttctgt
gagccaactc
caaatcaggt
tggegtggag

cctccaccaa

g

gaacctttgt
gcagccggtc
atacatcgtt
ttgtctacgt
tctctcgtcc
cggtctcccc
acgttgcatg
gactcttgga
gtttaaggac
ctgtaggcat

atctcttgta

tttactgggc
tttcctcaca
cttacagtta
cttaccaaat
aatcattact
aagagagaaa
ctacagcatg
tcccaatcct
aaacaatcca
aggagcggsa
ccctcaggcect

tcggcagtca

Hepatitis B virus

ggctcctctg

tggagcaaag
tccatggctg
cccgtcggeg
ccttcteccgt
gtctgtgcct
gagaccaccg
ctcccagcaa
tgggaggagc
aaattggtct

catgtcccac

tttattcttc
ttcatttaca
atgaaaaaag
atttgccctt
tcaaaactag
ctacacgcag
ggaggttggt
ctgggattct
gattgggact
gcattcgggc

cagggcatat

ggaagacagc

ccgatccata
ctcatcggaa
ctaggctgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gcgcaccagce

tgttcaagcc

5/34

tactgtacct
ggaggacatt
gagattaaaa
ggataaaggc
gcattattta
cgcctcattt
cttccaaacc
ttcccgatca
tcaaccccaa
cagggttcac
tgacaacagt

ctactcccat

ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
agccgaccac
cggtccgtgt
tcagatcctg
cgaccttgag
gattaggtta
accatgcaac

tccaagctgt

gtctttaatc
attaatagat
ttaattatgc
attaaacctt
catactctgt
tgtgggtcac
tcgacaaggc
ccagttggac
caaggatcac
cccaccacac
gccagcagca

ctctccacct

cctagccgct
tgtcgtcctc
gatccttcgc
ctctcggggc
ggggegeacc
gcacttcgct
cccaaggtct
gcctacttca
aaggtctttg

tttttcacct

gccttgggtg

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3191

60

120

180

240

300

360

420

480

540

600

660



gctttggggc

gtttttgect
gtatcgagaa
agccattctc
agatccagca
<210> 4

<211> 960
<212> DNA

<213>

<400> 4
cgcatgcgtg

tgttttgctc
tcgcggaaat
gggacgtcct
cgcttgggac
tctctttacg
tcacctctgc
tacataagag
aagactgtgt
tattaggagg
ctgcctaatc
gctttggggc
gtttttgect
gtatcgagaa
agccattctc
agatccagca
<210> 5

<211> 960
<212> DNA

atggacattg
tctgacttct
gccttagagt
tgctggggss

tccagggatc

gaacctttgt
gcagccggtc
atacatcgtt
ttgtttacgt
tctctcgtcc
cggtctcccc
acgttgcatg
gactcttgga
gtttaaggac
ctgtaggcat
atctcttgta
atggacattg
tctgacttct
gccttagagt
tgctgggess

tccagggatc

acccttataa
ttccttccgt
ctcctgagca
aattgatgac

tagtagtcaa

Hepatitis B virus

ggctcctctg
tggagcaaag
tccatggctg
cccgtecggceg
ccttctccgt
gtctgtgect
gagaccaccg
ctcccagcaa
tgggaggagc
aaattggtct
catgtcccac
acccttataa
ttcctteccgt
ctcctgagca
aattgatgac

tagtagtcaa

agaatttgga
cagagatctc
ttgctcacct
tctagctacc

ttatgttaat

ccgatccata
ctcatcggaa
ctaggctgta
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tggegggagga
gcgcaccagc
tgttcaagcc
agaatttgga
cagagatctc
ttgctcacct
tctagctacc

ttatgttaat

6/34

gctactgtgg
ctagacaccg
caccatactg

tgggtgggta

actaacatgg

ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
agccgaccac
cggtccgtgt
tcagatcctg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gctactgtgg
ctagacaccg
caccatactg

tgggtgggta

actaacatgg

agttactctc
cctcagctct
cactcaggca
ataatttgga

gtttaaagat

cctagccgct
tgtcgtcctc
gatccttcgc
ctctcggggc
ggggcgeacc
gcacttcgct
cccaaggtct
gcctacttca
atgatctttg
tttttcacct
gccttgggtg
agttactctc
cctcagctct
cactcaggca
ataatttgga

gtttaaagat

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



<213>

<400> 5
cgcatgcgtg

tgttttgctc
tctcggaaat
gggacgtcct
cgcttgggac
tctctttacg
tcacctctgc
tatataagag
aagactgtgt
tattaggagg
ctgcctaatc
gctttgggsgc
gtttttgect
gtatcgggaa
agccattctc
agatccagca
<210> 6

<211> 960
<212> DNA

<213>

<400> 6
cgcatgcgtg

tgttttgctc
tcccgcaagt
gggacgtcct

cgcttggegc

tctctttacg

gaacctttgt
gcagccggtc
atacatcctt
ttgtctacgt
tctatcgtcc
cggtctcccc
acgttgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcttgta
atggacattg
tctgacttct
gcattagagt
tgctgggess

tccagggatc

gaacctttgt
gcagcaggtc
atacatcgtt
ttgtttacgt
tctaccgccc

cggactcccc

Hepatitis B virus

ggctcctctg
tggagcaaaa
cccatggctg
cccgtcggeg
ccttcteccegt
gtctgtgcect
gagaccaccg
ctcccagcaa
tgggaggagt
aaattggtct
catgtcccac
acccttataa
ttccttccgt
ctcctgagca
atgtactgga

tagtagtcaa

Hepatitis B virus

gtctcctctg

tggggcaaaa
cccatggctg
cccgtecggceg
gcttctccgc

gtctgtgect

ccgatccata
ctcatcggga
ctaggttgta
ctgaatcccg
ctgccgtacc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gcgcaccatc
ttttcaagcc
agaatttgga
ccgggatcta
ttgctcacct
tctatctacc

ttatgttaat

ccgatccata
ctcatcggga
ctaggctgtg
ctgaatcccg
ctgttgtacc

tctcatctrc

7/34

ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
gtccgaccac
cggtccgtgt
tcagatcctg
cgaccttgag
gattaggtta
atcatgcaac
tccaagctgt
gctacagtgg
ctagatacag
caccatacag
tgggtgggts

actaacatgg

ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
gtccgaccac

cggaccgtgt

cctagccgct
tgtcgtcctt
gattcttcga
ctcgcgaggt
ggggcgceacc
gcacttcgct
cccaaggtct
gcctacttca
aaggtttatg
tttttcacct
gccttgggtg
agttactctc
cctcagctct
cactcaggca
ctaatttgca

gcctaaagtt

cctagccgct
tgtcgtgctc
gatcctgcegc
ctcccggggc

ggggcgcacc

gcacttcgct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120

180

240

300

360



tcacctctgc
tgcataagag
aagactgtgt
tactaggagg
ctgcctaatc
gctttagggc
ttttttgect
gtatcgggag
agctattctg
agatccagca
<210> 7

<211> 960
<212>

<213>

<400> 7
cgcatgcgtg

tgttttgctc
tcccgcaagt
gggacgtcct
cgcttggggc
tctctttacg
tcacctctgc
tgcacaagag
aagactgtgt
tactaggagg
ctgcctagtc
gctttgggac
ttttttgect

gtatcgggaa

DNA
Hepatitis B virus

acgtcgcatg
gactcttgga
gtttaatgag
ctgtaggcat
atctcatgtt
atggacattg
catgacttct
gccttagagt
tgttgggste

tccagggaat

gaacctttgt
gcagcaggtc
atacatcgtt
ttgtttacgt
tctaccgccc
cggactcccc
acgtcgcatg
gactcttgga
gtttcatgag
ctgtaggcat
atctcttgtt
atggacattg
tctgacttct

gccttagaat

gagaccaccg
ctttcmgcaa
tgggaggagt
aaattggtgy
catgtcctac
acccgtataa
ttccttctat
ctccggaaca
agttgatgaa

tagtcgttag

gtctcctctg
tggagcgaaa
tccatggctg
cccgtcggeg
gcttctccgt
gtctgtgcct
gaaaccaccg
ctttcagcaa
tgggaggagc
aaattggtct
catgtcctac
acccttataa
ttccgtcggt

ctcctgaaca

tgaacgccca
tgtcaacgac
tggegggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctc
ttgttcacct
tctagccacc

ctatgtcaac

ccgatccata
ctcatcggga
ctaggctgtg
ctgaatcccg
ctgccgtacc
tctcgtctgce
tgaacgccca
tgtcaacgac
tgggggagga
gttcaccagc
tgttcaagcc
agaatttgga
acgagacctc

ttgctcacct

8/34

ccggaacctg
cgaccttgag
gaktaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccatacgg

tgggtgggaa

gttaatatgg

ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
gaccgaccac
cggaccgtgt
ccggaacctg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gctactgtgg
ctagataccg

caccCacacag

cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cctctgettt
cactcaggca
gtaatttgga

gcmtaaaaat

cctagccgct
tgtcgtgctc
gatcctgcgc
ctccecggggc

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
ctgctgctct

cactcaggca

420

480

540

600

660

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840



agctattctg tgctgggggg aattaatgac tctagctacc tgggtgggta ataatttaga

agatccagcg tccagggatc tagtagtcaa ttatgttaac actaacatgg gcctaaagat

<210> 8

<211> 960
<212> DNA
<213>

<400> 8
cgcatgcgtg

tgttttgctc
tcccgcaaat
gggacgtcct
cgcttggggc
tctctttacg
tcacctctgc
tgcataagag
aagactgtgt
tactaggagg
ctgcctaatc

gctttggggc

ttttttgect
gtatcgggag
agctattctg
agacccagca
<210> 9

<211> 960
<212> DNA

<213>

<400> 9

ggacctttgt
gcagcaggtc
atacatcgtt
ttgtctacgt
tctaccgccc
cggactcccc
acgtcgcatg
gactcttgga
gtttaatgag
ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttgggste

tccagggaat

Hepatitis B virus

gtctcctctg
tggagcgaaa
tccatggctg
cccgtecggceg
gcttctccgt
gtctgtgect
gagaccaccg
ctttcagcaa
tgggaggagt
aaattggtct
catgtcctac
acccgtataa
ttccttctat
ctccggaaca
agttaatgaa

tagtagtcag

Hepatitis B virus

ccgatccata
cttatcggga
ctaggctgtg
ctgaatcccg
ctgccgtacc
tctegtctgce
tgaacgccca
tgtcaacgac
tggegggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctt
ttgttcacct
tctagccacc

ctatgtcaat

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

tgggtgggaa

gttaatatgg

cctagccgct
cgttgtcctt
gatcctgcgc
ctcccggggc

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cctctgectct
cactcaggca
gtaatttgga

gcctaaaaat

cgcatgcgtg gaacctttgt gtctcctctg ccgatccata ctgcggaact cctageccgcet

tgttttgctc gcagcaggtc tggagcaaaa ctcatcggga ctgacaattc tgtcgtgctc

9/34

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120



tcccgcaagt
gggacgtcct
cgcttggggc
tctctttacg
tcacctctgc
tgcataagag
aagactgtgt
tactaggagg
ctgcctaatc

gctttggggc

ttttttgect
gtatcgggag
agctattctg
agatccagca
<210> 10

<211> 960
<212> DNA

<213>

<400> 10
cgcatgcgtg

tgttttgctc
tcgcggaaat
gggacgtcct
cgtttgggcc
tctctttacg
tcacctctgc
tacataagag

aagactgttt

atacatcatt
ttgtttacgt
tctaccgccc
cggactcccc
acgtcgcatg
gactcttgga
gtttactgag
ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttggggts

tccagggaat

gaacctttgt
gcagccggtc
acacctcctt
ttgtctacgt
tctaccgtcc
cggactcccc
acgtcgcatg
gactcttgga

gtttaaagac

tccatggctg
cccgtcggeg
gcttctccgc
gtctgtgcct
gagaccaccg
ctttcagcaa
tgggaggagt
aaattggtgt
catgtcctac
acccgtataa
ttccttctat
ctccggaaca
agttaatgaa

tagtagtcag

Hepatitis B virus

ggctcctctg
tggagctaaa
cccatggctg
cccgtecggceg
ccttcttcac
gtctgtgect
gagaccaccg

ctctcagcaa

tgggaggagt

ctaggctgtg
ctgaatcccg
ctgttgtacc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctc
ttgttcacct
tctagccacc

ctatgtcaac

ccgatccata
cttatcggga
ctcgggtgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca

tgtcaacgac

tgggggagga

10/34

ctgccaactg
cggacgaccc
gaccgaccac
cggaccgtgt
ccggaacctg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccatacgg

tgggtgggaa

gttaatatgg

ctgcggaact
ctgacaactc
ctgccaactg
cggacgaccc
agccgaccac
cggaccgtgt
ccaggtcttg
cgaccttgag

gattaggtta

gatcctgcgc
ctccecggggc

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cctctgectct
cactcaggca
gtaatttgga

gcctaaaaat

cctagcagct
tgttgtcctc
gatcctgcgc
atctcggggc
ggggcgeacc
gcacttcgct
cccaagctct
gcatacttca

aaggtctttg

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120

180

240

300

360

420

480

540



tactaggagg
ctgcctaatc

gctttggggc

ttttttgect
gtatcgggag
agctattctg
agacccagca
<210> 11

<211> 961
<212> DNA

<213>

<400> 11
cgcatgcgtg

twgttttgct

ctctcggaag

cgggacgtcc

ccgecttgggg

ctctctttac
ttcacctctg
ttgcataaga
aaagactgtg
gtactaggag
tctgcctaat
ggctttgggs
cttttttgcc
tgtatcggga
aagctgttct
aagatccagc

t

ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttgggste

tccagggaat

gaacctttgt
cgcagccggt
tacacctcct
tttgtctacg
atctaccgtc
gcggtctccc
cacgtcgcat
ggactcttgg
tgtttaaaga
gctgtaggca
catctcatgt
catggacatt
gtctgatttc
agccttagag
gtgttgggst

atccagggaa

aaattggtct
catgtcctac
acccgtataa
ttccttctat
ctccggaaca
agttgatgaa

tagtagtcag

Hepatitis B virus

ggctcctctg
ctggagcgaa
ttccatggct
tcccgtcggce
ccctecctccg
cgtctgtgcc
ggagaccacc
actctcagca
ctgggaggag
taaattggtc
tcatgtccta
gacccttata
tttccatcta
tctccggaac
gaattaatga

ttagtagtca

gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctc
ttgttcacct
tctggccacc

ctatgtcaat

ccgatccata
cctcatcggc
gctaggatgt
gctgaatccc
tctgeccgttc
ttctcatctg
gtgaacgccc
atgtcaacga
ttgggggags
tgttcaccag
ctgttcaagc
aagaatttgg
ttcgagatct
attgttcacc
atctggctac

gttatgtcaa

11/34

accatgcaac
tccaagctgt
gcttctgtgg
ctcgataccg
caccatacag

tgggtgggaa

gttaatatgg

ctgcggaact
accgacaact
gctgccaact
gcggacgacc
cggccgacca
ccggaccgtg
accaggtctt
ccgaccttga
agattaggtt
caccatgcaa
ctccaagctg
agcttctgtg
cctagacact
tcaccataca

ctgggtggga

tgttaatatg

tttttccect
gccttgggtg
agttactctc
cctctgectct
cactcaggca
gtaatttgga

gcctaaaaat

cctagcecggct
ctgttgtcct
ggatcctgceg
cctctcgggg
cggggcegeac
tgcacttcgc
gcccaaggtc
ggcatacttc
aaaggtcttt
ctttttcacc
tgccttgggt
gagttactct
gcctcagcetc
gcactcaggc
agtaatttgg

ggcttaaaga

600

660

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

961



<210> 12

<211> 960
<212> DNA
<213>

<400> 12
cgcatgcgtg

tgttttgctc
tctcggaaat
gggacgtcct
cgtttgggcc
tctctttacg
tcacctctgc
tacataagag
aagactgttt
tactaggagg
ctgcctaatc

gctttgggec

ttttttgect
gtatcgggag
agctattctg
agacccagca
<210> 13

<211> 960
<212>

<213>

<400> 13

DNA
Hepatitis B virus

gaacctttgt
gcagccggtc
acacctcctt
ttgtctacgt
tctaccgtcc
cggtctcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttgggetse

tccagggaat

Hepatitis B virus

ggctcctctg
tggagcgaaa
cccatggctg
cccgtecggceg
ccttctgcag
gtctgtgect
gagaccaccg
ctctcagcaa
tgggaggagt
aaattggtct
catgtcccac
acccgtataa
ttccttctat
ctccggaaca
agttgatgaa

tagtagtcag

cgcatgcgtg gaacctttgt ggctcctctg

tgttttgctc gcagccggtc tggagcgaaa

tctcggaaat acacctcctt tccatggcectg

gggacgtcct ttgtctacgt cccgtcggceg

ccgatccata
cttatcggga
ctcggatgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tggegggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctc
ttgttcacct
tctggccacc

ctatgtcaat

ccgatccata
cttatcggca
ctagggtgtg

ctgaatcccg

12/34

ctgcggaact
ctgacaactc
ctgccaactg
cggacgaccc
ggccgaccac
cggaccgtgt
ccaggtcttg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccatacag

tgggtgggaa

gttaacatgg

ctgcggaact
ccgacaactc
ctgccaactg

cggacgaccc

cctggcagct
tgttgtcctt
gatcctgcegc
gtctcggggc

ggggrgcacc

gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cctctgcact
cactcaggca
gtaatttgga

gcctaaaaat

cctagcagct
tgttgtcctc
gatcctgcgc

gtctcggegc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120

180

240



cgtttgggac
tctctttacg
tcacctctgc
tacataagag
aagactgttt
tactaggagg
ctgcctaatc

gctttggggc

ttttttgect
gtatcgggag
agctattctg
agacccagca
<210> 14
<211> 960
<212> DNA

<213>

<400> 14
cgegtgegtg

tgttttgctc
tcccgcaaat
gggacgtcct
cgcttgagac
tctctttacg
tcacctctgc
tacataagag
aagactgttt
tactaggagg

ctgcctaatc

tctaccgtcc
cggtctcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcatgtt
atggacattg
tctgacttct
gccttagagt
tgttggggts

tccagggaat

gaaccttttc
gcagcaggtc
atacatcgta
ttgtttacgt
tctctcgtcc
cggactcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat

atctcttgtt

ccttcttcat
gtctgtgcct
gagaccaccg
ctctcagcaa
tgggaggagt
aaattggtct
catgtcctac
acccgtataa
ttccttctat
ctccggaaca
agttgatgaa

tagtagtcag

Hepatitis B virus

ggctcctctg
tggagcaaac
tccatggctg
cccgtecggceg
ccttctccgt
gtctgtgect
gagaccaccg
ctctctgcaa
tgggaggagt
aaattggtct

catgtcctac

ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctc
ttgttcacct
tctggccacc

ctatgtcaat

ccgatccata
attatcggga
ctaggctgtg
ctgaatcctg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gcgcaccggce

tgttcaagcc

13/34

ggccgaccac
cggaccgtgt
ccaggtcttg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccatacag

tgggtgggaa

gttaatatgg

ctgcggaact
ctgataactc
ctgccaactg
cggacgaccc
gaccgaccac
cggaccgtgt
ccgaatgttg
cgaccttgag
gattagatta
gccatgcacc

tccaagctgt

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
atgatctttg
tttttcacct
gccttgggtg
agttactctc
cctctgectct
cactcaggca
gtaatttgga

gcctaaaaat

cctagccgct
tgttgtcctc
gatcctgcegc
ttctcggggt
ggggegeacc
gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg

tttttcacct

gccttgggte

300

360

420

480

540

600

660

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600

660



gctttggggc

gtttttgect
gtatcgggaa
agcaattctt
agatccagca
<210> 15

<211> 960
<212> DNA

<213>

<400> 15
cgcatgcgtg

tgttttgctc
tcccgcaaat
gggacgtcct
cgcttgggsc
tctctttacg
tcacctctgc
tacataagag
aagactgttt
tactaggagg
ctgcctaatc
gctttagggc
gtttttgect
gtatcgggat
agcaattctt
agatcaagca
<210> 16
<211> 957

<212> DNA
<213>

atggacatcg
tctgacttct
gccttagagt
tgctgggees

tctagagacc

gaaccttttt
gcagcaggtc
atacatcgtt
ttgtttacgt
cctgtcgtcc
cggactcccc
acgtcgcatg
gactcttgga
gtttaacgac
ctgtaggcat
atcttttgtt
atggacattg
gttsacttct
gctttagagt
tgctggggag

tctagggacc

acccttataa
ttccttcagt
ctcctgagca
aactaatgac

tagtagtcag

Hepatitis B virus

ggctcctctg
tggagcaaac
tccatggctg
cccgtcgrcg
tcttctctge
gtctgtgcect
gagaccaccg
ctctctgcaa
tgggaggagt
aaattggtct
catgtcctac
acccttataa
ttccttccgt
ctcctgagca
aattaatgac

tagtagtcag

Hepatitis B virus

agaatttgga
acgagatctt
ttgttcacct
tctagctacc

ttatgtcaac

ccgatccata
attctcggga
ctaggctgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gcgcaccagce
tgttcaagcc
agaatttgsa
acgagatctt
tttgtcaccg
tctagctacc

ttatgtcaac

14/34

gctactgtgg
ctagataccg
caccatactg
tgggtggste

actaatatgg

ctgcggaact
ctgacaactc
ctgccaactg
cggacgaccc
gaccgagcac
cggaccgtgt
ccaaagcttg
cgaccttgag
gattaggtta
accatgcaac
tccaagctgt
gcttctgtgc
ctagataccg
caccatactg

tgggtgggta

amtaatatgg

agttactctc
cctcagctct
cactcaggca
ttaatttgga

gcctaaagtt

cctagccgct
tgttgtcctc
gatcctgcgc
gtctcggggc

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cctcagctct
cactcaggca
ctaatttaga

gcctaaagtt

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



<400> 16
cgcatgcgtg

tgttttgctc
tcccgcaaat
gggacgtcct
cgcttgggac
tctctttacg
tcacctctgc
ataagaggac
actgtttgtt
taggaggctg
cctaatcatc
ttggggcatg
tttgccttct
tcgggaagct
aattctttgc
tccagcatct
<210> 17

<211> 960
<212> DNA

<213>

<400> 17
cgcatgcgtg

tgttttgctc
tcccggaaat
gggacgtcct
cgcttggges
tctctttacg

tcacctctgc

gaacctttgt
gcagccggtc
atacatcgtt
ttgtttacgt
tctctcgtcc
cggactcccc
acgtcgcatg
tcttggactc
taaagactgg
taggcataaa
tcttgttcat
gacattgacc
gacttctttc

ttagagtctc

tggggggaac

agggacctag

gaacctttgt
gcagcaggtc
atacatcgtt
ttgtctacgt
tctatcgtcc
cggtctcccc

acgtcgcatg

ggctcctctt
tggagcaaac
tccatggctg
cccgtecggceg
ccttctccgt
gtctgtgect
gagaccaccg
tctgcaatgt
gaggagttgg
ttggtctgceg
gtcctactgt
cttataaaga
cttcggtacg
ttgagcattg
taatgactct

tagtcagtta

Hepatitis B virus

ggctcctctg
tggagcraaa
tccatggctg
cccgtcggeg
ccttcteccgt
gtctgtgcct

gagaccaccg

ccgatccata
attattggga
ctaggccgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgccca
caacgaccga
gggaggagat
caccagcacc
tcaagcctcc
atttggagct
agatcttcta
ttcacctcac
agctacctgg

tgtcaacact

ccgatccata
cttatcggga
ctaggctgtg
ctgaatcctg
ctrccgttcc
tctcgectgce

tgaacgccca

15/34

ctgcggaact
ctgataactc
ctgccaactg
cggacgaccc
gaccgaccac
cggaccgtgt
ccaattgccc
ccttgaggca
tagattaaag
atgcaacttt
aagctgtgcc
accgtggagt
gataccgcct
catactgcac
gtgggagtta

aatatgggcc

ctgcggaact
cggataattc
ctgccaactg
cggacgaccc
agccgwecac
cggweccegtgt

ccagatattg

cctagccgct
tgttgtcctc
ggtcctgcegc
ttctcggggt
ggggegeacc
gcacttcgct
aaggtcttac
tacttcaaag
gtctttgtac
ttcacctctg
ttgggtggct
tactctcatt
cagctctgta
tcaggcaagc
atttggaaga

taaagtt

cctagccgct
tgtcgtcctc
gatcctgcga
gtctcggggt

ggggcgcacc

gcacttcgct

cccaaggtct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

957

60

120

180

240

300

360

420



tatataagag
aagactgttt
tactaggagg
ctgcctaatc
gctttaggac
gtttttgect
gtttcgggat
agccattctt
agatccaaca
<210> 18

<211> 960
<212> DNA

<213>

<400> 18
cgcatgcgtg

tgttttgctc
tcccggaaat
gggacgtcct
cgcttgggga
tctctttacg
tcacctctgc
tatataagag
aagactgctt
tactaggagg
ctgcctaatc
gctttaggac
ktttttgcct

gtatcgggat

gactcttgga
gtttaaagac
ctgtaggcat
atctcgtgtt
atggacattg
tctgacttct
gccttagaat
tgctggggag

tccagggacc

gaacctttgy
gcagcaggtc
atacatcatt
ttgtctacgt
tctatcgtcc
cggtctcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcttgtt
atggacattg
catgacttct

gccttagaat

ctctctgcaa
tgggaggagt
aaawtggtct
catgtcctac
acccttataa
ttccttcagt
ctcctgagca

atgtaatgaa

tggtagtcgg

Hepatitis B virus

ggctcctctg
tggagcgaaa
tccatggctg
cccgtcagceg
ccttcteccgt
gtctgtgect
gaaaccaccg
ctctctgcaa
tgggaggagt
aaattggtct
catgtcctac
acccttataa
ttccttcaat

ctcctgagca

tgtcaacgac
tgggggagga
gcgtaccagc
tgttcaagcc
agaatttgga
aagagatctt
ttgttcacct
tctagctaca

ttatgtcaat

ccgatccata
cttattggaa
ctaggctgtg
ctgaatcctg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gcgcaccagce
tgttcaagcc
agaatttgga
aagagatctt

ttgttcacct

16/34

cgaccttgag
gattagatta
accatgcaac
tccaagctgt
gcttctgtgg
ctagataccg
caccatactg
tgggtgggts

agtaatatgg

ctgcggaact
cggataattc
ctgccaactg
cggacgaccc
ggccgaccac
cggaccgtgt
Ccaaatcttg
cgaccttgag
gattagatta
accatgcaac
tccaagctgt
gctwectgtgg
ctagataccg

caccacacgg

gcatacttca
atgatctttg
tttttcacct
gccttgagtg
agttactctc
cctctgectct
cactcaggca
caaatttgga

gcctaaagtt

cctggecgcet
tgtcgttctc
gatcctgcga
gtctcggggt

ggggcgcacc

gcacttcgct
cccaaggtct
gcatacttca
atgatctttg
tttttcacct
gccttgggtg
agttactctc
ccacagctct

cactcaggca

480

540

600

660

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840



agccattctt tgctgggggg atgtaatgaa tctagctacc tgggtgggtg taaatttgga

agatccagca tccagggacc tggtagtcgg ttatgtcaat actaatatgg gcctaaagtt

<210> 19

<211> 960
<212> DNA
<213>

<400> 19
cgcatgcgtg

tgttttgctc
tcccggaaat
gggacgtcct
cgcttgggss
tctctttacg
tcacctctgc
tacataagag
aagactgttt
tactaggagg
ctgcctaatc
gctttgggac
gtttttgect
gtatcgggat
agccattctt
agatccagca
<210> 20

<211> 960
<212> DNA

<213>

<400> 20

gaacctttgt
gcagcaggtc
atacatcatt
ttgtctacgt
tctatcgtcc
cggtctcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcttgtt
atggacattg
tctgacttct
gccttagaat
tgctggggag

tccagggacc

Hepatitis B virus

ggctcctctg
tggagcgaaa
tccatggctg
cccgtcagcg
ccttctecgt
gtctgtgcct
gagaccaccg
ctctctgcaa
tgggaggagt
aaattggtct
catgtcctac
acccttataa
ttccttcagt
ctcctgagca
aattaatgac

tagtagtcag

Hepatitis B virus

ccgatccata
ctcataggga
ctaggctgtg
ctgaatcctg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gcgcaccagce
tgttcaagcc
agaatttgga
aagagatctt
ttgttcacct
tctagctacc

ttatgtcaat

ctgcggaact
cagataattc
ctgccaactg
cggacgaccc
ggccgaccac
cggaccgtgt
ccagatcttg
cgaccttgag
gactagatta
accatgcaac
tccaagctgt
gctactgtgg
ctagataccg
caccatactg
tgggtgggts

actaatatgg

cctagccgct
tgtcgttctc
gatcctgcga
ctctcggggc
ggggcgeacc
gcacttcgct
cccaaggtct
gcatacttca
atgatctttg
tttttcacct
gccttgggtg
agttactctc
cctctgectct
cactcaggca
taaatttgga

gcctaaagtt

cgcatgcgtg gaacctttgt ggctcctctg ccgatccata ctgcggaact ccttgcagcet

tgtttcgctc gcagccggtc tggagcgaaa ctcatcggca cagacaactc tgttgtcctc

17/34

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120



tctaggaagt
gggacgtcct
cgcttggggc
tctctttacg
tcacctctgc
tacataagcg
aagactgtgt
tattaggagg
ctgcctaatc
gctttggggc
ttttttgect
ctaccgggat
agctatattg
agatcctgct
<210> 21

<211> 960
<212>

<213>

<400> 21
cgcatgcgtg

tgtttcgctc
tctaggaagt
gggacgtcct
cgcttggggc
tctctttacg
tcacctctgc
tacataagag
aagactgtgt

tactaggagg

DNA
Hepatitis B virus

acacctcctt
ttgtttacgt
tgtatcgccc
cggcctcccc
acgtcgcatg
gactcttgga
atttaaggac
ctgtaggcat
atcttttgtt
atggacattg
tctgacttct
gctttagaat
tgctgggetse

gctagggacc

gaacctttgt
gcagccggtc
acacctcctt
ttgtttacgt
tgtaccgccc
cggactcccc
acgtcgcatg
gactcttgga
atttaaggac

ctgtaggcat

cccatggctg
cccgtecggceg
ccttctccgt
gtctgttcct
gagaccaccg
ctttcaggaa
tgggaggagc
aaattggtct
catgtcctac
acccttataa
tcccgtcagt
caccagaaca
agttaatgac

tagtggttaa

ggctcctctg
tggagcgaac
tccatggctg
cccgtcggeg
ccttcttcegt
gtctgttcct
gagaccaccg
ctttcaggac
tgggaggagc

aaattggtct

ctcggttgtg
ctgaatccag
ctgccgttcc
tctegtctgce
tgaacgcccc
ggtcaatcac
tgggggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgggaccta
ttgcacacct
tttggcttcc

ctatgtcaat

ccgatccata
attatcggca
ctcggttgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgcccc
ggtcaatgac

tgggggagga

gttcaccagc

18/34

ctgccaactg
cggacgatcc
agccgacgac
cggaccgtgt
tcgaagcttg
ctggatcgaa
gattaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
aaccataccg

tgggtgggca

actaacatgg

ctgcggaact
cagacaactc
ctgccaactg
cggacgaccc
agccgacgac
cggaccgtgt
ctggaatctg
ctggatcgaa
gatcaggtta

accatgcaac

gatcctacgc
ctctcggggt
gggtcgcacc
gcacttcgct
ccaacagtct
gaatacatca
aaggtctttg
tttttcacct
gccttgggtg
aattactctc
cttcagccct
ctctcaggca
ataacttgga

gcctaaaaat

ccttgcagcc
tgttgtcctc
gatcctgcgc
ttcccggggt
gggtcgcacc
gcacttcgct
ccaacagtct
gaatacatca
aaggtctttg

tttttcacct

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600



ctgcctaatc
gectttggggc
ttttttgect
ttaccgggat
agctattttg
agaccctgca
<210> 22

<211> 960
<212> DNA

<213>

<400> 22
cgcatgcgtg

tgtttcgctc
tctaggaagt
gggacgtcct
cgettggggc
tctctttacg
tcacctctgc
tacataagag
aagactgtgt
tactaggagg
ctgcctaatc
getttggggc
ttttttgect
ttaccgggat
agctattttg

agaccctgca

<210> 23

atcttttgtt
atggacattg
tctgatttct
gctctagagt
tgctggggts

gctagggatt

gaacctttgt
gcagccggtc
acacctcctt
ttgtttacgt
tctaccgccc
cggactcccc
acgtcgcatg
gactcttgga
atttaaggac
ctgtaggcat
atcttttgtt
atggacattg
tctgatttct
gctctagagt
tgctgggetse

gctagggatt

catgtcccac
acccttataa
tcccgtctgt
caccggaaca
agttaatgac

tagtagttaa

Hepatitis B virus

ggctcctctg
tggagcgaac
tccatggctg
cccgtecggceg
ccttcttcegt
gtctgttcct
gagaccaccg
ctttcaggac
tgggaggagc
aaattggtct
catgtcccac
acccttataa
tcccgtctgt
caccggaaca
agttaatgac

tagtagttaa

tgttcaagcc
agaatttgga
tcgggaccta
ttgcaccccc
tttggcttcc

ttatgtcaac

ccgatccata
attatcggca
ctcggttgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgcccc
ggtcaatgac
tggegggagga
gttcaccagc
tgttcaagcc
agaatttggc
tcgggaccta
ttgcaccccc
tttggcttcc

ttatgtcaac

19/34

tccaagctgt
gcttctgtgg
ctcgacaccg
aatcataccg

tgggtgggta

actaatatgg

ctgcggaact
cagacaactc
ctgccaactg
cggacgaccc
agccgacgac
cggaccgtgt
ctggaatctg
ctggatcgaa
gatcaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
aatcataccg

tgggtgggta

actaatatgg

gccttgggtg

aattgctctc
cttcagccct
ctctcaggca
ataatttgga

gcctgaaaat

ccttgcagcc
tgttgtcctc
gatcctgcegc
ttcccggggt
gggtcgcacc
gcacttcgct
ccaacagtct
gaatacatca
aaggtctttg
tttttcacct
gccttgggtg
aattgctctc
cttcagccct
ctctcaggca
ataatttgga

gcctgaaaat

660

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



<211>
<212>
<213>

996

<400> 23
cgcatgcgtg

tgttttgctc
tctcggaaat
gggacgtcct
cgtttgggsc
tctctttacg
tcacctctgc
tatataagag
aggactgtgt
tattaggagg
ctgcctaatc
gctttagggc
ttataaagaa
gtctgttcgt
tgatcattgt
gatgactcta
ggtcaattat
<210> 24
<211> 996
<212> DNA
<213>

<400> 24

DNA
Hepatitis B virus

gaacctttgt
gcagccggtc
atacatcctt
ttgtttacgt
tctgtcgccc
cggtctcccc
acgttacatg
gactcttgga
ttttgctgag
ctgtaggcat
atctcttgtt
atggatagaa
tttggagcta
gatcttctcg
tcgcctcacc

gccacctggg

gttaatacta

ggctcctctg
tggagcaaaa
tccatggctg
cccgtcagceg
ccttcteccgt
gtctgttcct
gaaaccgcca
ctgtttgtta
tgggaagaat
aaattggtct
catgtcctac
caactttgcc
ctgtggagtt
acaccgcttc
atacagcact
tgggtaataa

atatgggttt

Hepatitis B virus

cgcatgcgtg gaacctttgt ggctcctctg

tgttttgctc gcagccggtc tggagcaaaa

tctcggaaat atacatcctt tccatggctg

gggacgtcct ttgtttacgt cccgtcagceg

ccgatccata
ctcattggga
ctaggctgtg
ctgaatccag
ctgccgttcc
tctcatctgce
tgaacacctc
tgtcaacaac
taggcaatga
gcgcaccagce
tgttcaagcc
atatggcctt
gctctcgttt
agctttgtac
caggcaagca
tttggaagat

aaaaat

ccgatccata
ctcattggga
ctaggctgtg

ctgaatccag

20/34

ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
tgccgaccac
cggaccgtgt
tcatcatctg
cggggtggag
gtccaggtta
accatgtaac
tccaagctgt
tttggcttag
ttgccttctg
cgggaatcct
atcctgtgct

ccagcatcca

ctgcggaact
ctgacaattc
ctgccaactg

cggacgaccc

cctagctgct
tgtcgtcctt

gatccttcgc

ctccecggggc

ggggcgcacc

gcacttcgct
ccaaggcagt
aaatacttca
atgacctttg
tttttcacct
gccttgggtg
acattgaccc
actttttccc
tagagtcctc
ggggtgagtt

gagatttggt

cctagctgct
tgtcgtcctt

gatccttcgc

ctcccggggc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

996

60

120

180

240



cgtttgggsc
tctctttacg
tcacctctgc
tatataagag
aggactgtgt
tattaggagg
ctgcctaatc
gctttagggc
ttataaagaa
gtctgttcgt
tgatcattgt
gatgactcta
ggtcaattat
<210> 25

<211> 999
<212>

<213>

<400> 25
cgcatgcgtg

tgttttgctc
tctcggaaat
gggacgtcct
cgtttggggc
tctctttacg
tcacctctgc
tatataagag
aggactggtg
ttgtattagg

cctctgecta

DNA
Hepatitis B virus

tctgtcgecc
cggtctcccc
acgttacatg
gactcttgga
ttttgctgag
ctgtaggcat
atctcttgtt
atggatagaa
tttggagcta
gatcttctcg
tcgcctcacc
gctacctggg

gttaatacta

gaacctttgt
gcagccggtc
atacatcctt
ttgtttacgt
tctgtcgccc
cggtctcccc
acgttacatg
gactcttgga
tgtttttgct
aggctgtagg

atcatctctt

ccttctccgt
gtctgttcct
gaaaccgcca
ctgtttgtta
tgggaagaat
aaattggtct
catgtcctac
caactttgcc
ctgtggagtt
acaccgcttc
atacagcact
tgggtaataa

atatgggttt

ggctcctctg
tggagcgaaa
tccatggctg
cccgtcagcg
ccttcteccgt
gtctgttcct
gaaaccgcca
ctgtttgtta
gagtgggaag
cataaattgg

gttcatgtcc

ctgccgttcc
tctcatctgce
tgaacacctc
tgtcaacaac
taggcaatga
gcgcaccagce
tgttcaagcc
atatggcctt
gctctcgttt
agctttgtac
caggcaagca
tttggaagat

aaaaat

ccgatccata
ctcattggga
ctaggctgtg
ctgaatccag
ctgccgttcc
tctcatctgce
tgaacacctc
tgtcaacaac
aattaggcaa
tctgcgcacc

tactgttcaa

21/34

tgccgaccac
cggaccgtgt
tcatcatcta
cgggatggag
gtccaggtta
accatgtaac
tccaagctgt
tttggcttag
ttgccttctg
cgggaatcct
attctgtgct

ccagcatcca

ctgcggaact
ctgacaattc
ctgccaactg
cggacgaccc
tgccgaccac
cggaccgtgt
tcatcatctg
cggegtggag
tgagtccagg
agcaccaatg

gcctccaagc

ggggcgcacc

gcacttcgct
ccaaggcagt
aaatacttca
atgacctttg
tttttcacct
gccttgggtg
acattgaccc
actttttccc
tagagtcctc
ggggtgagtt

gagatttggt

cctagctgct
tgtcgtcctt

gatccttcgc

ctccecggggc

ggggcgcacc

gcacttcgct
ccaaggcagt
aaatacttca
ttaatgacct
caacttttca

tgtgccttgg

300

360

420

480

540

600

660

720

780

840

900

960

996

60

120

180

240

300

360

420

480

540

600

660



gtggctttag
cccttataaa
cccgtctgtt
ctctgatcat
gttgatgact
ggtggtcaat
<210> 26

<211> 960
<212> DNA

<213>

<400> 26
cgcatgcgcg

tgtttcgctc
tctcggaagt
gggacgtcct
cgettggggc
tctctttacg
tcacctctgc
tacataagag
aagactgtgt
tattaggagg
ctgcctaatc
getttggggc
atttttgect
ctaccgagat
agctattttg

ggatcctgca

<210> 27

ggcatggata
gaatttggag
cgtgatcttc
tgttcgcctc
ctagctacct

tatgttaata

gaacctttgt
gcagcaggtc
acacctcctt
ttgtctacgt
tctgccgecc
cggactcccc
acgtcgcatg
gactcttgga
atttaaggac
ctgtaggcat
atcttttgtt
atggacattg
tctgacttct
gccttagaat
cgctggggtsg

gcaagagatc

gaacaacttt
ctactgtgga
tcgacaccgc
accatacagc

gggtgggtaa

ctaatatggg

Hepatitis B virus

ggctcctctg
tggagcggac
cccatggctg
cccgtecggceg
tcttctecgce
gcctgtgect
gagaccaccg
ctttcgcccc
tgggaggagt
aaattggtct
catgtcccac
acccttataa
tcccgtctgt
caccagaaca
agttgatgac

tagtagttaa

gccatatggc
gttgctctcg
ttcagctttg
actcaggcaa
taatttggaa

tttaaaaat

ccgatccata
attatcggca
ctaggatgtg
ctgaatcctg
ctgccgttcc
tctcatctgce
tgaacgcccc
ggtcaacgac
cgggegagsga
gttcaccagc
tgttcaagcc
agaatttgga
ccgggaccta
ttgcaccccc
cttggcttcc

ttatgtcaat

22/34

ctttttggct
tttttgectt
taccgggaat
gcaatcctgt

gatccagcat

ctgcggaact
ctgacaactc
ctgccaactg
cggacgaccc
ggccgacgac
cggcccgtgt
ttggaacttg
ctggattgag
gttgaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
aaccacactg

tgggtgggca

actaacatgg

tagacattga
ctgacttttt
ccttagagtc
gctggggtga

ccagagattt

cctagccgct
cgttgtcctt
gatcctgcegc
ctctcgtggt
gggtcgcacc
gcacttcgct
ccaacaacct
gaatacatca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cttcagccct
ctctcaggca
ataatttaga

gcctaaaaat

720

780

840

900

960

999

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



<211>
<212>
<213>

960
DNA

<400> 27
cgcatgcgceg

tgtttcgctc
tctcggaagt
gggacgtcct
cgcttgggsc
tctctttacg
tcacctctgc
tacataagag
aagactgtgt
tattaggagg
ctgcctaatc
gctttggggc
atttttgcct
ctaccgagat
agctattttg
ggatcctgca
<210> 28

<211> 960
<212> DNA

<213>

<400> 28
cgcatgcgcg

tgtttcgctc
tctcggaagt

gggacgtcct

cgcttggegc

gaacctttgt
gcagcaggtc
acacctcctt
ttgtctacgt
tctgccgecc
cggactcccc
acgtcgcatg
gactcttgga
atttaaggac
ctgtaggcat
atcttttgtt
atggacattg
tctgacttct
gccttagaat
tgctggggts

gcaagagatc

gaacctttta
gcagccggtc
acacctcctt
ttgtctacgt

tatgccgccc

Hepatitis B virus

ggctcctctg

tggagcggac
cccatggctg
cccgtcggeg
tcttctccge
gcctgtgect
gagaccaccg
ctttcgcccc
tgggaggagt
aaattggtct
catgtcccac
acccttataa
tcccgtctgt
caccagaaca
agttgatgac

tagtagttaa

Hepatitis B virus

ggctccgetg
tggagcggac
cccatggctg
cccgtecggceg

tcttctecgce

ccgatccata
attatcggca
ctaggttgtg
ctgaatcctg
ctgtcgttcc
tctcatctgce
tgaacgcccc
ggtcaacgac
cggeggeagga
gttcaccagc
tgttcaagcc
agaatttgga
ccgggaccta
ttgcaccccc
attggcttcc

ttatgtcaat

ccgatccata
attatcggca
ctaggctgtg
ctgaatcctg

ctgccgttcc

23/34

ctgcggaact
ctgacaactc
ctgccaactg
cggacgaccc
ggccgacgac
cggcccgtgt
ttggaacttg
ctggattgag
gttgaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
aaccacactg

tgggtgggca

actaacatgg

ctgcggaact
ctgacaactc
ctgccaactg

cggacgaccc

ggccgacgac

cctagccgct
cgttgtcectt
gatcctgcgc
ctctcgtggt
gggtcgcacc
gcacttcgct
ccaacaacct
gaatacatca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cttcagccct
ctctcaggca
ataatttaga

gcctaaaaat

cctagcagct
cgttgtcctt
gatcctgcgc
ctctcgtggt

gggtcgcacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120

180

240

300



tctctttacg
tcacctctgc
tatataagag
aagactgtgt
tattaggagg
ctgcctaatc
gctttgggac
mtttttgecct
cttccgagat
agctattttg
tgatcctgca
<210> 29

<211> 960
<212>

<213>

<400> 29
cgcatgcgtg

tgttttgctc
tcacggaaat
gggacgtcct
cgtttgggga
tctctttacg
tcacctctgc
tgcataagag
aagactgtgt
tactaggagg
ctgcctaatc

gctttggggc

ttttttgect

DNA
Hepatitis B virus

cggactcccc
acgtcgcatg
gactcttgga
atttaaggac
ctgtaggcat
agcttttgtt
atggacatcg
tctgatttct
gccttagaat
tgctgggste

tccagagatc

gaacctttgc
gcagccggtc
atacatcatt
ttgtctacgt
tctaccgtcc
cggactcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcatgtt
atggacattg

tctgatttct

acctgtgcct
ggaaccaccg
ctttcgcccc
tgggaggagt
aaattggtct
catgtcctac
acccttataa
tcccgtctgt
cacccgaaca
agttgatgac

tagtagttaa

agctccactg
tggagcaaaa
tccatggctg
cccgtcggeg
ccttcteccgt
gtgtgtgcct
gagaccaccg
ctctcggcaa
tgggaggagc
aaattggtct
catgtcctac
acccttataa

ctccgtctgt

ttacatcggc
tgaacgcccc
ggtcaacgac
cgggegagsea
gttcaccagc
tgttcaagcc
agaatttgga
ccgggaccta
ttgcaccccc
tttggcttcc

ttatgtcaat

ccgatccata
cttatcggga
ctaggctgtg
ctgaatcctg
ctgccgtacc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gttcaccagc
tgttcaagcc
agaatttgga

tcgagatcta

24/34

cggcccgtgt
ttggaacttg
ctggattgag
gtcgaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccayacag

tgggtgggca

actaacatgg

ctgcggaact
ctgataattc
ctgccaactg
cggacgaccc
ggccgtccac
cggaccgtgt
cctggtattg
cgaccttgag
gattaggcta
accatgcaac
tccaagctgt
gcttctgtgg

ctcgacaccg

gcacttcgct
ccaacaacct
gaatacatca
atgatctttg
tttttcacct
gccttgggtg
agttactctc
cttcagccct
ctctcaggca
ataatttaga

gcctaaaact

gctagctgcc
tgtcgtcctt
gatcatgcgc
ctctcggggc
ggggegeacc
gcacttcgct
cccaaggtat
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc

cctcagctct

360

420

480

540

600

660

720

780

840

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780



ctaccgggag gccttagagt ctccggaaca ttgttcacct caccatacag cacttaggca

agctgtcctg tgttggggtg agttgatgac tctagctacc tgggtgggaa gtaatttgga

cgaccctgga tccagggatt tagtagtcac ctatgtcaat gttaatatgg gcctaaagtt

<210> 30

<211> 960
<212> DNA
<213>

<400> 30
cgcatgcgtg

tgttttgctc
tcgcggaaat
gggacgtcct
cgcttgggga
tctctttacg
tcacctctgc
tgcataagag
aagactgtgt
tattaggagg
ctgcctaatc
gctttaggac
ttttttgect
gtatcgggag
agcggtaata
agaccctgcc
<210> 31

<211> 960
<212> DNA

<213>

<400> 31

gaacctttgt
gcagcaggtc
atacatcatt
ttgtctacgt
tctaccgtcc
cggtctcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcttgtt
atggacattg
tctgatttct
gccttagagt
tgttgggetse

tccagggatt

Hepatitis B virus

ggctcctctg
tggggcaaat
tccatggctg
cccgtecggceg
ccttcttcge
gtctgtgect
gagaccaccg
ctcccagcaa
tgggaggagt
aaattggtct
catgtcctac
acccttataa
ttccatctgt
ctcctgaaca
agttgatgac

tagtagtcag

Hepatitis B virus

ccgatccata
cttatcggga
ctaggctgtg
ctgaatcctg
ctgccgttcc
tctcatctgce
tgaacgacca
tgtcaacgac
tggegggagga
gcgcaccagce
tgttcaagcc
agaatttgga
tcgagatctc
ttgtacacct
tctagctact

ctatgtcaat

cggcggaact

ctgataattc
ctgccaactg
cggacgaccc
ggccgtccac
cggaccgtgt
cctgaccttg
cgaccttgag
gatcaggtta
accatgcaac
tccaagctgt
gcttctttgg
ctcgacaccg
caccatacag

tgggtgggaa

ggtcatatgg

gctagctgcec
tgtcgtcctt
gatcctgcgc
ctctcggggc
ggggcgeacc
gcacttcgct
cccaaggtct
gcatacttca
aagatttatg
tttttcacct
gccttgggtg
agttactctc
cctcagcttt
cactcaggca
gtaatttgga

gcctaaaatt

cgcatgcgtg gaacctttgt ggctcctctg ccgatccata ctgcggaact gctagcectgcec

25/34

840

900

960

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60



tgttttgctc
tcgcggaaat
gggacgtcct
cgcttgggga
tctctttacg
tcacctctgc
tgcataagag
aagactgtgt
tattaggagg
ctgcctaatc

gctttggggc

ttttttgect
gtatcgggag
agctgttcta
agaccctgcc
<210> 32

<211> 960
<212> DNA

<213>

<400> 32
cgcatgcgtg

tgttttgctc
tcacggaagt
gggacgtcct
aagttgggcc
tctctttacg
tcacctctgc

tacataagcg

gcagcaggtc
atacgtcctt
ttgtctacgt
tctaccgtcc
cggtctcccc
acgtcgcatg
gactcttgga
gtttaaagac
ctgtaggcat
atctcatgtt
atggacattg
tctgatttct
gccttagagt
tgttggggts

tccagggatt

gaacctttgt
gcagcaggtc
atacgtcctt
ttgtctacgt
tctaccgtcc
cggtctcccc
acgttgcatg

gactcttgga

tggagcaaac
tccatggctg
cccgtcggeg
ccttcttcegt
gtctgtgcct
gagaccaccg
ctctcagcaa
tgggaggagt
aaattggtct
catgtcctac
acccttataa
ttccatctat
ctcctgaaca
agttgatgac

tagtagtcag

Hepatitis B virus

ggctcctctg

tggggcaaac
cccatggctg
cccgtecggceg
tcttctecgt
gtctgtacct
gagaccaccg

ctttcggaca

attataggga
ctaggctgtg
ctgaatcctg
ctgccgttcc
tctcatctgce
tgaacgccca
tgtcaacgac
tgggggagga
gttcaccagc
tgttcaagcc
agaatttgga
tcgagatctc
ttgttcacct
tctagctacc

ctatgtcaat

ccgatccata
ctactcggga
ctaggctgtg
ctgaatcccg
ctgccgttcc
tctcatctgce
tgaacgcccc

tgtcaacgtc

26/34

ctgataattc
ctgccaactg
cggacgaccc
ggccgtccac
cggcccgtgt
cctgaccttg
cgaccttgag
gatcaggtta
accatgcaac
tccaagttgt
gcttctgtgg
ctcgacaccg
caccatacag

tgggtgggaa

gttaatatgg

ctgcggaact
cagataattc
ctgccaactg
cggacgaccc
gaccgaccac
cggcccgtgt
ctggaatttg

cgcaattgag

cgtcgtcectt
gatcctgcgc
ctctcggggc
ggggcgeacc
gcacttcgct
cccaaggtat
gcatacttca
aaggtctttg
tttttcacct
gccttgggtg
agttactctc
cctcagcttt
cactcaggca
gtaatttgga

ggctaaaaat

cctagcagct
tgtggtttta
gatcctgcegc
gtctcggggc

ggggcgcacc

gcacttcgct
ccaagagtgt

acatacttca

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

60

120

180

240

300

360

420

480



aggactgtgt
tattaggagg
ctgcctaatc
gctttagggc
ttttttgect
ataccgagaa
agctgtgcta
agacccagca
<210> 33
<211> 378
<212>

<213>

<400> 33
tatcacagat

gtttcgtatt
cggctgttag
ctaccacagc
cccaagtcct
ctggtaagag
aaaagttagt
<210> 34
<211> 673
<212> DNA

<213>

<400> 34
gtcgecctgceg

gacgccgacc
gtcccagggc
gcgctgcacc

cacctcgcegg

DNA
Homo sapiens

atttaaagac
ctgtaggcat
atctcttgtt
atggacattg
tctgatttct
gccttagagt
tgttgggste

tccagggaac

tetttttttt
tatagctgat
tcactggcag
tccttctctg
gtatgagtgg
tattattttt

gtataata

Homo sapiens

ctgctctccg
ccggggagsc
acgcacacca
agccgccagc

tagtggctgc

tgggaggagt
aaattggtct
catgtcctac
acccttataa
ttccgtcaat
ctccagaaca
agttgatgaa

ttgtagtcag

taaattaaag
ttgatggagt
caacagtctt
agtggtaaag
gaacagggat

cattgcctta

catgtcgctg
ccacctggcg
ggcactgggc
cctggggccc

gcagcaggga

caggggagga

gttcaccagc
tgttcaagcc
agaatttgga
cagagacctc
ttgctcacct
tctggctacc

ctatgttaac

taacatttcc
tggacatggc
acctggactc
gcaatcctga
tttctcagtc

ctgaaagtca

gttccccccg
gaaggagees
caccagcgcg
caggcgecgc

gcgcacggcet

27134

gattaggtta
accatgcaac
tccaagctgt
gcttctgtgg
ctcgacaccg
caccatacag

tgggtgggaa

attaatatgg

aatctactaa
catggaacca
tggaatccat
ggaagaggat
cttcactcaa

gaatgcagtt

gccgccctca

gCcgecgeess
cggaaagccg
acgaacgtgg

cggcageggs

atgatctttg
tttttcacct
gccttgggtg
agttactctc
cctcagctct
cacttaggca
gtaatttgga

gcctaaaaat

tgctaatact
gacagaaaag
tctggtgcca
gtggatacct
gaacaagtag

ttgagaacta

accccagccg
gcggeegtge
ccgggtcccc
ccagcggcag

gagcgegegs

540

600

660

720

780

840

900

960

60

120

180

240

300

360

378

60

120

180

240

300



catcgcgggs
gaaactcgcg
cccggagess
ggaggcgeag
acgtgggaag
cccgacagceg
cgeccgetcegc
<210> 35

<211> 779
<212> DNA

<213>

<400> 35
ggttccttct

cttttcctct
agatcctagc
agtggatcca

gacctgtggg
tgaaaacaac
ggagggctgg
tacagtcccc
aacaatggtt
ccccecgtggc
ggcccctgtc
tgggcttctt
ggctggcettc
<210> 36

<211> 528
<212> DNA

<213>

<400> 36

gtggccggesg
ccgegaggag
gctgggecegg
ctggaaggtg
cgecggtcectg
cagctgctcc

gct

Homo sapiens

ctgcaggccc
tgcagcagcc
gtcgagcccc
ttggaagggc
aagcgaaaat
gttctggtaa
ggggctgees
cttgccgtcc
cactgaagac
ccctgcacca
atcttctgtc
gcattctggg

catgagactt

Homo sapiens

ccagggcttc

agegceeeec
ggacccggga
aaggggcagg
ggcgtctgtg

gggcggaccc

aggtgaccca
agactgcctt
ctctgagtca
aggcccacca

tccatgggac

ggacaagggt
ggctgaggac
caagcaatgg
ccaggtccag
gcagctccta
ccttcccaga
acagccaagt

caatgcctgg

ccacgtgcgc
cgcggaaagg
ggggtcggga
acgggtgccc

cccgcgaatc

gggggtctgg

gggttggaag

ccgggtcact
ggaaacattt
cccccacccc
tgactttctg
tgggctggss
ctggtcctct
atgatttgat
atgaagctcc
caccggeggc
aaacctacca
ctgtgacttg

ccgtatcccc

28/34

agcaggacgc
aaggesgagss
cgggeceess
gggtccccag

cactgggagc

gccgegcettc

tgtctcatgc
gccatggagg
tcagacctat
aaccccagcc
ctcttgtctt
acctggaggg
gactgctctt
gctgtccccg
cagaatgcca
ccctgcacca
gggcagctac
cacggtcagt

ctgcatttct

agcgctgect
gctgggagss
tccgcgegga
tccctccgec

ccggectggce

cccgeecgeg

tggatcccca
agccgcagtc
ggaaactgtg
ccctagcaga
tcagacttcc
ctggggacct
ttcacccatc
gacgatattg
gaggctgctc
gccccctcect
ggtttccgtc
tgccctgagg

tttgtttgg

360

420

480

540

600

660

673

60

120

180

240

300

360

420

480

540

600

660

720

779



gctgecgtct
ttcctcttcc
tgccctgtgce
gccatctaca
cgctgctcag
agggtcccca
cttatccgag
catagtgtgg

aggaggggtt

<210> 37

<211> 260
<212>
<213>

<400> 37
aaaaaggcct

tgtgttatct
agttcctgca
tccaggtcag
gcctctgacc
<210> 38

<211> 436
<212> DNA

<213>

<400> 38
cctggttttt

tcctatcctg
ctgtcctggg
ccacgagctg
cctgatttcc

caccagctcc

DNA
Homo sapiens

tccagttgct
tacagtactc
agctgtgggt
agcagtcaca
atagcgatgg
ggcctctgat
tggaaggaaa

tggtgcccta

aagggtggtt

cccctgettg
cctaggttgg
tgggcggceat
gagccacttg

cctgggccca

Homo sapiens

taaatgggac
agtagtggta
agagaccggc
cccccaggga
ttactgcctc

tctccccagce

ttatctgttc
ccctgecectc
tgattccaca
gcacatgacg
tgagcagctg
tcctcactga
tttgcgtgtg
tgagccgcect

gtcagtggcc

ccacaggtct
ctctgactgt

gaaccggagsg

ccaccctgca

aggtaggacc
atctactggg
gcacagagga
gcactaagcg
ttgcttctct

caaagaagaa

acttgtgccc
aacaagatgt
cccccgeccg
gaggttgtga
gggctggaga
ttgctcttag
gagtatttgg
gaggtctggt

ctccaggtga

ccccaaggceg
accaccatcc
cccatcctca

cactggcctg

tgatttcctt
acggaacagc
agagaatctc
agcctggttt
tttcctatcc

accactggat

29/34

tgactttcaa
tttgccaact
gcacccgcegt
ggcgctgcecc
gacgacaggs
gtctggcccc
atgacagaaa

ttgcaactgg

gcagtagg

cactggcctc
actacaacta
ccatcatcac

ctgtgcccca

actgcctctt
tttgaggtgc
cgcaagaaag
tttaaatggg
tgagtagcac

ggagaatatt

ctctgtctcc
ggccaagacc
ccgcgeccatg
ccaccatgag
ctggttgccc
tcctcagcat

cacttttcga

ggtctctggg

atcttgggcc
catgtgtaac
actggaagac

gcctctgett

gcttctcttt
gtgtttgtgc
gggagcctca

acaggtagga

tgcccaacaa

tcacccttca

60

120

180

240

300

360

420

480

528

60

120

180

240

260

60

120

180

240

300

360



ggtactaagt cttgggacct cttatcaagt ggaaagtttc cagtctaaca ctcaaaatgc

cgttttcttc

<210> 39

<211> 453
<212> DNA
<213>

<400> 39
cctggttttt

tcctatcctg
ctgtcctggg
ccacgagctg
ggagaccaag
ctagcactgc
gaatatttca
tctaacactc
<210>
<211>

<212>
<213>

40
257
DNA

<400> 40

caattgtaac
cctctgttgc
gccttggaac
aggtgagtga
ataggattcc
<210> 41

<211> 232
<212> DNA

<213>

<400> 41

ttgact

Homo sapiens

taaatgggac
agtagtggta
agagaccggc
cccccaggga
ggtgcagtta
ccaacaacac
cccttcaggt

aaaatgccgt

Homo sapiens

ttgaaccatc
tgcagatccg
tcaaggatgc
cctcagcccc

attctca

Homo sapiens

aggtaggacc
atctactggg
gcacagagga
gcactaagcg
tgcctcagat
cagctcctct
actaagtctt

tttcttcttg

ttttaactca
tgggcgtgag
ccaggctggg

ttcctggccc

tgatttcctt
acggaacagc
agagaatctc
aggtaagcaa
tcacttttat
ccccagccaa
gggacctctt

act

ggtactgtgt
cgcttcgaga
aaggagccag

tactcccctg

actgcctctt
tttgaggtgc
cgcaagaaag
gcaggacaag
cacctttcct
agaagaaacc

atcaagtgga

atatacttac
tgttccgaga
ggggegagcag

ccttcctagg

gcttctcettt
gtgtttgtgc
gggagcctca
aagcggtgga
tgcctctttc
actggatgga

aagtttccag

ttctcccect
gctgaatgag
ggctcactcc

ttggaaagcc

ttggtcaggg aaaaggggca cagaccctct cactcatgtg atgtcatctc tcctccctgce

ttctgtctcc tacagccacc tgaagtccaa aaagggtcag tctacctccc gccataaaaa
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420

436

60

120

180

240

300

360

420

453

60

120

180

240

257

60

120



actcatgttc aagacagaag ggcctgactc agactgacat tctccacttc ttgttcccca

ctgacagcct cccaccccca tctctccctec ccctgecatt ttgggttttg gg

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

<400>

42

120

DNA

Lambda phage

42

ctggtgccge cgcaatggecc attaaccgecg ttgcttcatc cgcgatatcg cagtcggegt

cacaggttgc ccgtgagaca aaggtacgcc ggaaactggt aaaggaaagg gccaggctga

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

<400>

43

120

DNA

Lambda phage

43

acgtgtcggc ggagcagatt gcgtatgttg ctcagttgca gecgttccgge gatgaagccg

gggcattgca ggcggcgaac gaggccgcaa cgaaagggtt tgatgaccag acccgecgcec

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

<400>

44
120
DNA
Lambda phage

44

gccgtggtgg ctggtctgec gggggacgat tcataagttc cgectgtgtge cgcatctcac

cgggcggege tttgagcacg gtgtgacgga ctgttacaca ctgttccggg atgcttatca

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

<400>

45

120

DNA

Lambda phage

45

catgtaccgg gcgatgttat tgaaatctgc gatgatgact atgccggtat cagcaccggt

ggtcgtgtge tggcggtgaa cagccagacc cggacgctga cgctcgaccg tgaaatcacg

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

46
240
DNA
Lambda phage
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180

232

60

120

60

120

60

120

60

120



<400> 46
ctggtgccgc

cacaggttgc
aaagggccac
taatcaagct
<210> 47

<211> 240
<212>

<213>

<400> 47
catgtaccgg

ggtcgtgtgc

ctgccatcct

gtggaggttc

<210> 48

<211> 180
<212>
<213>

<400> 48
acgtgtcggc

gggcattgca
tgaaagagaa
<210> 49

<211> 180
<212>

<213>

<400> 49
gcegtgateg

DNA
Lambda phage

DNA
Lambda phage

DNA
Lambda phage

cgcaatggcc
ccgtgagaca
ggtcaaaaat

gggtaatgeg

gcgatgttat
tggcggtgaa
ccggtaccgc

agtccgtcac

ggagcagatt
ggcggcegaac

catgggcacg

ctggtctgcc

cgggcggege tttgagcacg

tctggeggss

<210> 50
<211> 120

attgagatgc

attaaccgcg
aaggtacgcc
ccgcaggcca

cgggttgtcc

tgaaatctgc
cagccagacc
gctgataagc

cgacggcgtg

gcgtatgttg

gaggccgcaa

ctggagacct

gggeggacgat
gtgtgacgga

cggactttca

ttgcttcatc
ggaaactggt
gaatcaaagt

tttcgcgecg

gatgatgact
cggacgctga
ctggttgacg

aaggtaaaag

ctcagttgca

Ccgaaagggtt

gggcagacag

tcataagttc
ctgttacaca

tcgtgaggat
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cgcgatatcg
aaaggaaagg

taaccgggeg

caggcgtcgt

atgccggtat
cgctcgaccg
gaagtggcaa

tgagccgtgt

gecgttccggc
tgatgaccag

gactgcgegg

cgectgtgtgc
ctgttccggg

gactggtggc

cagtcggcgt
gccaggctga
gatttgcccg

aaaaaggggc

cagcaccggt
tgaaatcacg
tccggtcagc

tcctgacggt

gatgaagccg
acccgccgcec

gcattcaaat

cgcatctcac
atgcttatca

gtaacggcca

60

120

180

240

60

120

180

240

60

120

180

60

120

180



<212> DNA
<213> Lambda phage

<400> 50
agttatacat tctgccatag attatagcta aggcatgtaa taattcgtaa tcttttagcg

tattagcgac ccatcgtctt tctgatttaa taatagatga ttcagttaaa tatgaaggta

<210> 51

<211> 120

<212> DNA

<213> Lambda phage

<400> 51
cacacaacac catatgcatt taagtcgctt gaaattgcta taagcagagc atgttgcgcc

agcatgatta atacagcatt taatacagag ccgtgtttat tgagtcggta ttcagagtct

<210> 52

<211> 120

<212> DNA

<213> Lambda phage

<400> 52
gctgacagcc tgattgcaaa attcaaagaa gcgggcggaa cggtcagaga gattgatgta

tgagcagagt caccgcgatt atctccgctc tggttatctg catcatcgtc tgcctgtcat
<210> 53

<211> 120

<212> DNA

<213> Lambda phage

<400> 53
agaaacgaat gctgcagcgt cacaacaatc agccgccacg tctgcctcca ccgeggecac

gaaagcgtca gaggccgcca cttcagcacg agatgcggtg gcctcaaaag aggcagcaaa
<210> 54

<211> 120

<212> DNA

<213> Lambda phage

<400> 54
atcgccgtge tgccggtgtc cggcacgetg gtcageccgga cgegggeget gcagecgtac
tcggggatga ccggttacaa cggcattatc gcccgtctge aacaggctge cagcgatccg

<210> 55

33/34

60

120

60

120

60

120

60

120

60

120



240
DNA
Homo sapiens

<211>
<212>
<213>

<400> 55
gaaaagagct aggaaggaca

aatacagctt cccctcttcc

gagaaggggt gggcttgccc

ttgatgatgc tgagtgtaca
<210> 56

<211> 240

<212> DNA

<213> Homo sapiens

<400> 56
gattacgaga ggtccctgag

ttcctgcacc ctgaagtgac

agcatgggga ggtgcccaac

gttgcagttg ggctcatcat

ggcaacttgg
cacccgcccc
tgtccagtta

agcgttttct

tcgcctgacg
tgagacaatg
gccaggctac

cgtcatagct

caaatcaaag
agtctctgtc
atttctgacc

ccctaaaggg

ctggacgaca
gagaagggct
cgctgcatgt

ggcatgtacc

34/34

ccctgggact
ccttttgtag
tttactcctg

tgcagctgag

tcgaacggtt
tctccaaata
cgcactaagt

tggctctggce

agggggttaa

gagggactta
ccctttgagt

ctaggcagca

ggccagcecgce
gaattctcgg
gtgttctcct

caggtgctag

60

120

180

240

60

120

180

240



