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<400> 1
gcaaaaaagg

ggecegeggea
ggggaggagc
ggggaggagc
ggggaggagc
acgggccccc
cgggcagccc
ctctgcacgc
ggceccgecegce
cccaaccgca
gcecegeggec
gctgcgccag
ggacagcccc

ccggtcccca

5844

IEC160114

herpes simplex

cgggegeces
gcgeegesags
gggggeagea
gggggeagea
gggggeagea
cccaaaacac
gggccccccg
acatgcttgc
cgccatcgceg
cagtcccagg
gccecgecegce
tggctccacg
ccgeccgagce

ccgeceggcg
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virus 1

tccgggeggc
agcggegeeag
gcgeeeseas
gcgeeeseas
gcgeeeseas
accccccggg
cggccgagac
ctgtcaaact
gcceecgecg
taacctccac
cgcccececge
ttcccgagtc
cggcgecaga

cgggeccggs

gtgcgcgcegc
gagcgesees
gagcgesees
gagcgesees
gagcgggeea
ggtcgegcegce
tagcgagtta
ctaccacccc
ccceceggecg
gcccaactcg
cagtgggccc
cgecgtccgac
ggceccggecc

gggcgggsct
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Recombinant Herpes Simplex Virus and Use Thereof

gcgeeesecs
aggagegess
aggagegess
aggagegess
ggagcggeca
ggccctttaa
gacaggcaag
ggcacgctct
cccgggecca
gaacccgtgg
ccgecttcett
gacgacgacg
accgccgecg

aacccctccc

tggeggsces
ggaggagces
ggaggagces
ggaggagces
gaccccggaa
aggegeecss
cactactcgc
ctgtctccat
cgggegeggt
tcaggagcgc
gttcgctgct
acgactggcc
cceccecgecc

accccccctc

60

120

180

240

300

360

420

480

540

600

660

720

780

840



acgccccttc

ggcgegectg
cgcgaccccc
ggtggtctgg
cgaccgggct

ggggeccgag

acgttacacc
gctctccgga
cgaggegesc
gcceggecaa
cccagtgggc
tccgecttccc
cttccggcaa
cgcgtaacca
gcccctcegeg
gggtatggta
gccecctgttg

gtcccccaaa

ggtccccggg
gggggaatcg
tggcccgacg
cagactcggg
agggaccctc
gcgagtaccc
ctggggcgcc

cttacactgg

catgttgggg

cgccttecgc
cgcctgegac
gcgaccccca
gcctcecggeceg
cggttccggc
gcccgtgcecc
cgaggcggcc
gagacgatgg
ccgeccctegg
ccagcgtccg
cgggeccegecc
ggtatggtaa
ttcccgeggc
ctcccctggg
cattggcccg
atgagtttct
cgtcggeggsg
tcgggggeceg

gacgggeccg

tcactgccgc
gtctggtcgc
ccgccccctc
cgtcagcgac
gccggectga
atgttggges
aaccggecegc

cgccatgtta

cgcgectcegce
gcgegescees
cgegggtgceg
cccgectggce
gccgggtggce
gggeectggce
tgggtcttcc
caggagccgc
agggcggeac
ccgagtcgtc
acttcccggt
ttagaaactc
ccttaatggg
gttccgggtt

cgggtcgctc

tcgggaaggc
aggggcatgc
ggccgtgcat
ccccgeggtg
ccctttgggg
atttgcacct
tccgcatcac
cctccagceccg
gggccgeccc
gcgccatgtt
catgttgggsg

gggggcgtgg

cctccgectg

88aggeL8ece
cttctcgccc
gegeegegsc
ggaggccgag
ccgeggagcec
gcggagctcc
gcatatatac
tggccaatcg
ggggeeceggc
atggtaatta
attaatgggc
caaccccggt
atgttaattg
aatgaacccg
gggaagcccc
taatggggtt
gctaatgata

ggcctgectc

aggggaaagyg

cggcactcgg

cacagaagcc
catacgaccc
cagcgcgagg
gggggececc
gacccccact

aaccccgtga
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cgcgtcaccg
ccgaagcccc
cacgtccggg
tcgtgggccc
gcggtcatcg
ggcecggega
cgggagctcc
gcttggagcc
gcggecegeca
ccactgggcg
aaaacttgca
ggcecceggec
attccccgcec
cttttttggc

cattggtccc

ggggceaccga
ctttggggga
ttctttgggg
ccctgggacg
cgtggggtat
agcgagacgc
ccgcctacgt
ccatggagcc
tgaggggceceg
atgttgggeses
catacacggg

cactatatat

cagagcacct
ccgegacccc
tgcgccacct
gcgageggsc
ggccgtgect
actcggtcta
gcaccaagcc
ggceccgeccc
gcgegeeges
gtaactcccg
gaggccttgt
gcccttcccg
tcccgcegeceg
ggaacacacg
ctggggttcc
cgcaggccaa
caccgggttg
gcgeegggtt
cgcggccatt
aagttagccc
agcagccagg
tgcgaccccc
ccgececgga
ggcgccatgt
acccccgacc
agccgggegc

acagggaccg

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



ggggcgccat

ccctgttagg
acatggcccc
acacagagac
tggtccccac
ggagccgecc
gcgggagaag
ttgcagaccc
£888888838
gccccccctt
cctgeccggac

ccaccatgac

ggggctgetg
cgaggaagac
gggcgacgtg
cccgtgcatg
ctgcccgcetg
gttcagcacc
cagggegesc
cctgaccctg
ggacgaggat
gaggaggags
gccggesgags
cgcccgeccc
tgacgggcgg

cggcgcccat

gttaggggsc

ggtcgccatg
tttgactcag
acgcccccac
tgactcatac
gccatatttg
agggaagaag
ctttctcccc
ggggaactcg
ttttcccctc
agcagcgact
gacgactccg
gggecgeags
cccggeagtt
tgcgccgtgt
caccgcttct
tgcaacgcca
atcccgatcg
acggcegtgg
gggggecaca
gacgacgacc
aggeeseess
gggcgtaacc
ccgeccggacg
ggcgtctcac

cgggccacac

gcggaacccc
tgaccccctg
acgcagggcc
aacaaacaca
gcagggcccc
ggggacgecg
aggggtcggs
cctcttccga
tgggegctga
agcccgeccc
cggaggcegsa
cctccgaggc
gcgtggatgg
gcgegescec
gcacggatga
gcatcccgtg
agctggtgta
tgaacgaccc
actttatctg
cggtgagggc
tggacgacgg
gagggaggaa
tgatcgcgcc
cceccgegecc
gcagcccccc

ggcagcagta

ctgaccctat

actttatata

cggggtegcec

cagggaccgsg

cttactcaca
tgggaccccc

atccaaagga

ggccagcagg
ttgacgcggg
ggatgtctgg
gaccgaagtg
ggacagcacg

gggggcrggtc

cccccctcga
gatcgcgccc
catgaaaacc
cctgatagtg
ccagacccgc
gacgggcaat
cctgtcgcecc
tgaggcgggsg
taggcggscg
ccccgttgtc
ccccacgcag
agccggecegce

acactaacac

Page 3

atatacaggg
tacagacccc
gtgggacccc
ggtcgecegtg
cgcatctagg
gactccggtg
cggacccaga
ggggcaggac
aaatcccccc
gtgtttccct
£88888CLLL
gacacggaac
tcggeggega

gaggacggss

cacctgcgct
tggatgcaat
ggcgtgacgc
atggaggcceg
cagcggttcg
acccaccctg
gggcgecgag
ggcggecgag
tcttgcagca
aggcgecegcec
ggctcggaca

Ccaccaccaac

accggggtcg

caacacctac

cctgactcat

ttaggggsce
ggggtgggga
cgtctggagg
ccacctttgg
tttgtgaggc
attcttaccc
gcgaccgaga
gggacgcecega
tgttcgagac
gcceccccccg
ggagcgacga
gcgacacctt
tgcgcaacac
ccagcgggtc
aggaggeegt
ccccgeggta

agcccaccac

gaccctgggg

gaaagggcgs

gactacgtac
gcgececccccg

gcgcccccct

agcagcggceg

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



gcggeggcetc
gggttgggst
acagacccgc
cctctcccca
ccgecgtecgc
gggcgeegec
gccecgegga
aagaacagag
tggagggtsg
cccccccgcet
ggcgegggtc
caggggccaa

agggaggsgcc

cttcctcctc
cctccgcttc
cctccctegg
cgecgecacgce
Tctcggggst

actgcctgcc

accagacggg
ccctgctccc
cgtcggagtg
ccctagtggg
agggggcgtc
ggggggetceg
gggaggtgga

aataaaaaaa

ccgccagtcg
tgttgaagcg
cccccttgea
caggcccccc
ggcegegtceg
tccggggcecc
cgcgecgecgt
tctgtgeccgg
acacgggccc

cccctceccgcec

gggccaggaa
gagggcgscsy
cgggaccccc
ggccccgact
cgcctcctceg
cccccgegcet
ggagacttcc
ctctagcgtg
catcctggac
aaacatggcg
cgagaccgcg
gaacagcctc

cgccctggac

gacccgggac
ggcgctgggt
aagtgaaaga

actcagggga

cgagccgegg
gaggeesesc
aacaacagag
gcggegecca
ggceccegegce
ggcccccgeg
gtgccccagt
gcgegtgcega
tcccgeggceg
gcctctgtceg
aacccctccc
acgcaccccc

ctgacgtcct

cccgeggess
ggcggesccg
gcttctgggc
ggggecegtcc
gtcgccctgt
atggagacgg
acccggctgc
ggtaaccacg
tggatgaccc
ttccgcagcc
gagggaaaac
ggtctctggc
cacgggcacc

tttttgctgt

tgccgeggsse
ggccgagees
accccatagt
tgccaggctc
gccecegegce
cceceggececc
cgcactcgtc
cggtggegeg
ccgccccctc
agcaggaggc
cccagtccac
cctccgactc
cggecggectc
ccacctcttc

tcggtgccect

cgeggggecc
ccgegegeegs
cgccttacgt
ggaacatcgg
gggccegeggt
tgacgccccc
ccgtggggaa
tgcggtctcg
aataagggac
cgcgcccact
acacaccagc

ctgttgggaa
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ggcgtctggce
ccggacggsc
gatcagcgac
cgccceccge
ggcegtggcec
cgggecgeag
cctggctcag
cggctcgggsg
cggegecegcec
ggcggtgegt
gcgtcccccc
agggccgees
cgcctcttcec
cgccaccggg
gggageggaga
gaggaagtgt
cctcacgcgc
gaacaagacg
ggcgtacgtg
cccecggetgg
cgagtacccg
catgctgttc
gcacccgtgg
gcccccgtgt
acaccagcca
gggtcttttg

ataaaggttt

ccctcecgggg

ccccttgtca
tcccccccegg
cccggtcccc
ccgtgtgtgc
ccggeegecc
gccgegaacc
gggccgegscs
ccctececggeg
ccgaggaaga
ctcgcgeccgg
gggcgeggcc
tcctccgect
gccgegtect
caagaggaaa
gcccggaaga
tacctgccca
atcacggggsg
gtcctggtgg
agccgecgea
acggcccccg
gaccagggca
tccggggagce
ttgtggggag
atccgtgtcg
tgttggccct

acttttgtat

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640



cttttccctg tctgtgttgg atgtatcgecg ggggtgegtg ggagtggggg tgcgtgggag

tgggggtgcg tgggagtgge ggtgegtggg agtggeggty cgtgggagty ggggtgcrgty

ggagtgggge tgcgtgggag tggggetgcg tgggagtggg getgegteggg agtggggets

ccatgttggg caggctctgg tgtt

<210> 2

<211> 3049
<212> DNA
<213>

<220>

223> LacZ

<400> 2
gtcgttttac

gcacatcccc
caacagttgc
gtgccggaaa
aactggcaga
gtcaatccgc
gttgatgaaa
gecgtttcatc
tctgaatttg
ctgcgectgga
ttccgtgacg
actcgcttta
gagttgcgtg
agcggcaccg
gtcacactac
tatcgtgcgg

gatgtcggtt

gene

aacgtcgtga
ctttcgccag
gcagcctgaa
gctggetgga
tgcacggtta
cgtttgttcc
gctggctaca
tgtggtgcaa
acctgagcgc
gtgacggcag
tctecgttgcet
atgatgattt
actacctacg
cgecctttegg
gtctgaacgt
tggttgaact

tccgcgaggt

Artificial Sequence

ctgggaaaac
ctggcgtaat
tggcgaatgg
gtgcgatctt
cgatgcgccc
cacggagaat
ggaaggccag
cgggcgetgg
atttttacgc
ttatctggaa
gcataaaccg
cagccgcgct
ggtaacagtt
cggtgaaatt
cgaaaacccg
gcacaccgcc

gcggattgaa

cctggegtta
agcgaagagg
cgctttgect
cctgaggccg
atctacacca
ccgacgggtt
acgcgaatta
gtcggttacg
gccggagaaa
gatcaggata
actacacaaa
gtactggagg
tctttatggce
atcgatgagc
aaactgtgga
gacggcacgc

aatggtctgc
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cccaacttaa
cccgcaccga
ggtttccggc
atactgtcgt
acgtgaccta
gttactcgct
tttttgatgg
gccaggacag
accgcctcgc
tgtggcggat
tcagcgattt
ctgaagttca
agggtgaaac
gtggtggtta
gcgccgaaat
tgattgaagc

tgctgctgaa

tcgeccttgca
tcgcccttcc
accagaagcg
cgtcccctca
tcccattacg
cacatttaat
cgttaactcg
tcgtttgecg
ggtgatggtg
gagcggcatt
ccatgttgcc
gatgtgcggc
gcaggtcgcc
tgccgatcgc
cccgaatctc
agaagcctgc

cggcaagccg

5700

5760

5820

5844

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ttgctgattc

gagcagacga
tgttcgcatt
gtggtggatg
gatccgcgct
aatcacccga
gacgcgctgt
ggcggagecg
gaccagccct
gagacgcgcc
ttcgctaaat
gactgggtgg
ggcggtgatt
gccgaccgea
ttccgtttat
aacgagctcc
cctctggatg
gagagcgecg
tcagaagccg
acgctccccg
atcgagctgg
tggattggcg
ctggataacg
cgctggaagg
tacacttgct
cttatttatc

tgatgttgaa

gaggcgttaa
tggtgcagga
atccgaacca
aagccaatat
ggctaccggc
gtgtgatcat
atcgctggat
acaccacggc
tcccggetgt
cgctgatcct
actggcaggc
atcagtcgct
ttggcgatac
cgccgcatcc
ccgggcaaac
tgcactggat
tcgctccaca
ggcaactctg
ggcacatcag
ccgcgtccca
gtaataagcg
ataaaaaaca

acattggcgt

cggegggcca
gatgcggtgc
agccggaaaa

gtggcgageg

ccgtcacgag
tatcctgctg
tccgectgtgg
tgaaacccac
gatgagcgaa
ctggtcgctg
caaatctgtc
caccgatatt
gccgaaatgg
ttgcgaatac
gtttcgtcag
gattaaatat
gccgaacgat
agcgctgacg
catcgaagtg
ggtggcgcetg
aggtaaacag
gctcacagta
cgcctggcag
cgccatcccg
ttggcaattt
actgctgacg
aagtgaagcg
ttaccaggcc
tgattacgac
cctaccggat

atacaccgca

catcatcctc
atgaagcaga
tacacgctgt
ggcatggtgc
cgcgtaacgc
gggaatgaat
gatccttccc
atttgcccga
tccatcaaaa
gcccacgega
tatccccgtt
gatgaaaacg
cgccagttct
gaagcaaaac
accagcgaat
gatggtaagc
ttgattgaac
cgcgtagtgc
cagtggcgtc
catctgacca
aaccgccagt
ccgectgegeg
acccgcattg
gaaagcagcg
cgctcacgeg
tgatggtagt

tcecggegegg
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tgcatggtca
acaactttaa
gcgaccgcta
caatgaatcg
gaatggtgca
caggccacgg
gcccggtgea
tgtacgcgcg
aatggctttc
tgggtaacag
tacagggcegg
gcaacccgtg
gtatgaacgg
accagcagca
acctgttccg
cgctggcaag
tgcctgaact
aaccgaacgc
tggcggaaaa
ccagcgaaat
caggctttct
atcagttcac
accctaacgc
ttgttgcagt
tggcagcatc
ggtcaaatgg

attggcctga

ggtcatggat
cgececgtgcegc
cggcctgtat
tctgaccgat
gcgecgatcgt
cgctaatcac
gtatgaaggc
cgtggatgaa
gctacctgga
tcttggeggt
cttcgtctgg
gtcggcttac
tctggtcttt
gtttttccag
tcatagcgat
cggtgaagtg
accgcagccg
gaccgcatgg
cctcagtgtg
ggatttttgc
ttcacagatg
ccgtgcaccg
ctgggtcgaa
gcacggcaga
aggggaaaac
cgattaccgt

actgccagct

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



ggcgcaggta
ccgccttact
gtacgtcttc
acaccagtgg
ggaaaccagc
tttccatatg
gctgagcgcc
<210> 3

<211> 562
<212> DNA

<213>

<400> 3
ccacctggtg

gcceggeccc
gcgtctgegg
tcgcecgtggt
gcctgtttga
tggaaactgt
tcccccgagg
gtcccgttac
cggaacggtg
gtccttgtct
<210> 4

<211>

<212>
<213>

DNA

<400> 4
accggtgcgc

ccggtcatgg

1605

gcagageges
gccgectgtt
ccgagcgaaa
cgecggegact
catcgccatc

gggattggtg

ggtcgctacc

herpes simplex

ttttgtctcc
caagaacgca
gcgetgttgt
ggccggggtg
tgtatgacgt
cctgtcttgg
ccatgtgtag
caagaccaac

tatgtgatat

gtgccggagg

herpes simplex

caccaccaga

cgactgacat

taaactggct cggattaggg ccgcaagaaa actatcccga 2700
ttgaccgctg ggatctgcca ttgtcagaca tgtatacccc 2760
acggtctgcg ctgcgggacg cgcgaattga attatggccc 2820
tccagttcaa catcagccgc tacagtcaac agcaactgat 2880
tgctgcacgc ggaagaaggc acatggctga atatcgacgg 2940
gcgacgactc ctggagcccg tcagtatcgg cggaattcca 3000
attaccagtt ggtctggtgt caaaaataa 3049
virus 1

accatcggcc tgacagagct gtattgtatt ctgcggecggsg 60
gacaaggccg ccgccccggg gecgatccaag gggetgtegg 120
tccatcatcc tgtcgggcat cgcaatgcga ttgtgttata 180
gtgctcgtgg cgcttcacta cgagcaggag atccagaggc 240
cacatccagg ccggcggaaa ccggaacggc atatgcaaac 300
ggcccaccca cccgacgecgt catatgtaaa tgaaaatcgt 360
cctggatccc aacgaccccg cccatgggtc ccaattggcc 420
ccagccagcg tatccacccc cgccecgggtc cccgeggaag 480
gctaattaaa tacatgccac gtacttatgg tgtctgattg 540
tg 562
virus 1

ggccatatcc gacaccccag ccccgacgge agccgacagc 60
tgatatgcta attgacctcg gcctggacct ctccgacagc 120
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gatctggacg

agcaacgggsg
ccggagccga
ggcgtaccca

ccagcgcccc

cggecacgges
ggcggacgcec
ttgtcggacc
ggggegegst
cagcccgacc
atgacgctgg
gcgeecgecg
cgegeggegs
ccctttgggg
caaggagesc
ggcccgagec
atgcgcgact
acgctggcgt
attatcggga

cagtgctacc

ctggcggaca

cgcgtcgagc

aagatgcatt

caccgccagg

ccgtacgtgc

<210> 5
<211> 260

aggacccccc
agtgttcctc
tactcgacgc
gcacccagac
acagtgtgtg
gcaaggtggc
gtgggcgtceg
cccgeeggeg
ggacggacgsg

cacccggagg

cgattgcccc
ccgacaccat
tcgaccgcat
ggcagccgtt
cctttgacgc
tctatcgcac
gcgtgetgeg
ggtgcaagat
cggeegegsc
tgaaggcgcg
ttaaggacat
gtggcgtcgc
tctacctccc
agtgttcgag

acggcaaata

cgagceggeg
gtcggacgag
cgctcgecccg
gcctcecgtcecg
gtcgcgcectc
ccgcctccaa
caggggtcgg
tgcccccaga
cceceggegcec
cccgeggaca
cccgeecgeg
cgacgccacc
cagcgagagc
tcccgecgeg
cgagaccaga
ttttgccggc
ccaagaaaat
gtgcatccac
ggtgctggat
aggcctgtgc
tgcatccttc
ggagatcgac
cggggectgce
tcgtgtctgc

tttttattgc

gagagccgcc
gacatggaag
gcggtccgec
acggagcggc
ggggeecgsc
cccccaccga
ggtcgeggtyg
accaatcgca
ccccatggeg
cggagcgtgc
gacccccgeg
acgcggttgg
ttcggccgca
aatagcccct
cgggtctcct
aatcctcggg
ttcatcgagg
cacaacctgc
aacctcgcca
ggcctggacg
gtgtttgtca
tacgcgaccc
atggcgggcec
gagttgacgg

aactccctgt
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gcgacgacct
acccccacgg
cgtctcgtcc
agggccccaa
gaccgtcttg

CCaaagccca

gtcccggggc
acccgggess
aggegtggceg
gccaagcacc
cceceggececc
tcctgecgctc
gcgcacaggt
gggccccggt
gggaaacctt
ccgcatcgac
cgctggectc
cgctgcegcecc
cgcgectgeg
aactgtgttc
ttctggccag
ttggtgtcgg
tgatcgaaat
ccagtcacat

tttag

ggaatcggac
agaggacgga
agaagacccc
cgatcctcaa
ctcccccgag
gcctgececgce
cgccgatggt
accccgeccc
cggaagtgag
ccccccgcta
ggagcgaaag
catctccgag
catgcacgac
gctggegggc
ggtcgcccac
cgccaaggcec
cgccgacgag
ccaggacccc
gccctttctce
gcggeggegt
gctcgccaac
ggtcggagag
cctagacacg

cgtcgccccc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1605



<212>
<213>

<400> 5
ctgecgectgtc

gcgcttccca
cagctccgcc

agccccctcc

cggcgcgagt

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

DNA
<400> 6

catggcccgc
ggtcccaacc
cgcgeecgeg
gctgetgegc
gccggacagce
ccceccggtcc
ctcacgcccc
cctggegegc
ccccgegacc
cctggtggtc
ggcegaccgsg
cctggggccc
ctaacgttac
gccgctctcc
ccccgaggceg

ggggrccgsc

DNA
Homo sapiens

4930

ggggcecagec
cgtggcggag
tcctccgege
gggccctccc

ttcaggcagc

herpes simplex

cgccgccatc
gcacagtccc
gcecgeeecgce
cagtggctcc
ccceccgeccg
ccaccgcccg
ttccgecttc
ctgcgectgc
cccgegaccc
tgggectegg
gctcggttcc
gaggccecegtg
acccgaggcg
ggagagacga
ggcccgcecct

caaccagcgt

cgggctccca
ggactgggga
ggaccccgcc

agcccctccc

virus 1

gcggecccecg

aggtaacctc
cgccgececcc
acgttcccga
agccggegcec
gegegggecc
cgccgegect
gacgegeges
ccacgcgggt
ccgcccgect
ggcgeegggt
cccgggecct
gcctgggtct
tggcaggagc
cggagegeces

ccgccgagtc

gtggattcgc
cccgggcacc
ccgtcccgac

cttcctttcc

ccgecececcgg
cacgcccaac
cgccagtggg
gtccgcgtcc
agaggecccegg
£88888CLL8

cgccctecgc

cggggagess
gcgcttctceg
ggegegeegce
ggcggaggcc
ggeeegegga
tccgcggagc
cgcgcatata

gactggccaa
gtcggggccc

Page 9

gggcacagac

cgtcctgccc

ccctcceggg

gcggecccgce

ccgeeegggc

tcggaacccg
cccccgectt
gacgacgacg
cccaccgecg
gctaacccct
ctgcgegtca
gcgecgaagce
ccccacgtcc
ggctcgtggg
gaggcggtca
geeggeecegs
tccecgggagc
tacgcttgga
tcggeggecg

ggcccactgg

gcccaggacc
cttcaccttc
tcceceggecc

cctctcctcg

ccacgggcgc
tggtcaggag
cttgttcgct
acgacgactg
ccgecececcccg
cccacccccc
ccgcagagca
cccccgegac
gggtgegceca
cccgegagceg
tcgggecegtg
cgaactcggt
tccgcaccaa
geceggeecgce
ccagcgeggc

gcggtaactc

60

120

180

240

260

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ccgcccagtg
tgttccgcett
ccgcttcecgg
ccgcgcgtaa
acggcccctc
tccgggtatg
caagcccctg
ttggtccccc
gttggtcccc
attgggggaa
ccctggeccg
aggcagactc
cccagggacc
ggagcgagta
tgtctgggsc
acccttacac
cgccatgttg
ccggesscsc
tcgcectgtt
tacacatggc
catacacaga
gcgtggtccc
ggaggagcecg
agggcggeag
tggttgcaga
88cgeeeses

cccgceccccc

ggeeggeecesg

cccggtatgg
caattcccgc
ccactcccct
gcgecattggc
gtaatgagtt
ttgcgtcggc
aaatcggggsg

g8ggacgees

tcgtcactgc
acggtctggt
gggccgeccc
ctccgtcagc
ccecgeeggcec

gccatgttgg

tggaaccggc
gggcgccatg
catgttaggg
aggggtcgcec
ccctttgact
gacacgcccc
cactgactca
cccgccatat
aagagggaag
cccctttctce

gagggggaac

cttttttccc

cccacttccc
taattagaaa

ggcccttaat

ggggttccegg
ccgegggteg
tcttcgggaa
gggageggeca
ccgggeegtg
ccgececgeg
cgccecctttg
cgcatttgca
ctctccgcat
gaccctccag
tgagggccgc
ggggcgecat
cgccatgttg
ttaggggsgce
ggcgeggaac
atgtgacccc
cagacgcagg
cacaacaaac
tacgcagggc
ttgggggacg
aagaggggtc
ccccctcttce
tcgtgggcesgc

ctcagcccgc

ggtatggtaa
ctcattaatg
gggcaacccc
gttatgttaa
ctcaatgaac
ggcgggaagce
tgctaatggg
catgctaatg
gtgggcctgce
gggageggaa
cctcggcact
caccacagaa
ccgcatacga
ccccagegceg
gttgggegsc

ggggaccccc

tggaaccccg
cccctgaccc
ctgactttat
gcceggggtc
acacagggac
ccccttactc
ccgtgggacc
gggatccaaa
cgaggccagc
tgattgacgc

cccggatgtc
Page 10

ttaaaaactt
ggeggecececg
ggtattcccc
ttgetttttt
ccgcattggt
ccecggggeac
gttctttggg
atattctttg
ctcccctggg
aggcgtggees
cggagcgaga
gccccgecta
cccccatgga
aggtgaggges
gccatgttgg
actcatacac
tgacactata
tatatataca
atatacagac
gccgtgggac
cggggtcgcec
acacgcatct

cccgactccg

ggacggaccc

agggegeecag

gggaaatccc

tgggtgtttc

gcagaggcct
gccgeccttc
gcctceccgeg
ggcggaacac
cccctggggt
cgacgcaggc
ggacaccggsg
ggegegecgs
acgcgeggcc
tataagttag
cgcagcagcc
cgttgcgacc
gccecgeccc
ccgggegeca
gggacccccg
gggagecges
tatacaggga
gggaccgges
ccccaacacc

ccccctgact

gtgttagggsg
aggeggsetes
gtgcgtctgg
agaccacctt
gactttgtga
cccattctta

cctgcgaccg

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



agacctgccg
cgaccaccat
gacggggctg
ccgcgaggaa
cgagggcgac
cttccecgtgc
cacctgcccg
gtcgttcagc
cgtcagggceg
gtacctgacc
cacggacgag
gg888aggags
cgggeegess
taccgcccgc
ccgtgacggg
cctcggegcec
gegeegscees
ggsggegtteg
tcaacagacc
cggcctctcc
cccccgegtc
tgcgggegcec
ccecgeececge
accaagaaca
gcgtggaggsg

gcgecccccc

gacagcagcg
gacgacgact
ctggggeegc
gaccccggca
gtgtgcgeccg
atgcaccgct
ctgtgcaacg
accatcccga
ggcacggeceg
ctgggegssc
gatgacgacg
aggageeess
agggggcgta
cccecegecegg
cggggegtct
catcgggcca
ctcccgccag
ggttgttgaa
cgcccccctt
ccacaggccc
cgeggecegeg
gccteegggg
ggacgcgegce
gagtctgtgc
tggacacggg

gctcccctcc

actcggaggc
ccgcctcecga
agggcgtgga
gttgcggges
tgtgcacgga
tctgcatccc
ccaagctggt
tcgtgaacga
tggactttat
acacggtgag
acctggacga
g888aggLag
acctgatcgc
acgccccgeg
cacgcagccc
cacggcagca
tcgcgagcecg
gcggagsecees
gcaaacaaca
cccgeggegce
tcgggccccg
ccecggececcc
cgtgtgcccc
cgggcgegtg
ccctcccgeg

gccgectctg

ggagaccgaa
ggcggacagce
tggeggssce
cgccccccct
tgagatcgcg
gtgcatgaaa
gtacctgata
cccccagacc
ctggacgggc
ggccctgtcg
cggtgaggceg
gaataggcgg
gccccccgtt
cccccccacg
cccageceggc
gtaacactaa
cggtgeegeg
ggcggecegag
gagaccccat
ccatgccagg
cgcgeccccg
gecgeeecggce
agtcgcactc
cgacggtggc
gecgecgececc

tcgagcagga
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gtggegsssc
acggacacgg
gtctcggggsg
cgagaggacg
ccccacctge
acctggatgc
gtgggcgtga
cgcatggagg
aatcagcggt

cccacccacc

g88888cgec
gcgegegesc
gtctcttgca
cagaggcgcc
cgeggetegg
caccaccacc
gggggcegtct
gggeeggacg
agtgatcagc
ctccgecccc
cgcggeegtg
cccegggecsg
gtccctggct
gcgeggcetceg

ctccggegcec

ggcggceggtg

ggggggacsc

aactgttcga
ggagcccccc
gggggagega
gctgcgacac
aattgcgcaa
cgcccagegg
ccgaggagsc
tcgccccgeg
ctgagcccac
gaggaccctg
gaggaaagegs
gcagactacg
gcegegececc
acagcgcccc
aacagcagcg
ggccccteceg
ggcccccttg
gactcccccc
cgccccggtc
gccccgtgtg
gageccggeceg
caggccgcga
gg88gecces
gcccccteceg

cgtccgagga

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



agaggcgegs
cggcagggsc

gccagggags

cctcttcctc
cctcctecgc
aaacctccct
agacgcgcca
ccatctcggg
gggactgcct
tggaccagac
gcaccctgct
ccgecgtcgga

gcaccctagt

agcaggegssc

<210> 7

<211> 239
<212> PRT
<213>

<220>

<223> GFP

<400> 7

gtcgggccag
caagagggcg
gccegggacc
ctcggccccg
ttccgcctcc
cggcceccgc
cgcggagact
ggtctctagc
gcccatcctg
gggaaacatg
ccccgagacc
gtggaacagc

gggcgecectg

artificial

gaaaacccct
gcgacgcacc
cccctgacgt
actcccgegg

tcgggceggss

gctgecttctg
tceggggeceg
gtggtcgccc
gacatggaga
gcgacccggce
gcgggtaacc
ctctggatga

gacttccgca

ccccccagtc
ccccctecga
cctcggeggc
gggccacctc
ccgtcggtgc
ggccgegees
tcccecgeggg
tgtcgcctta
cggggaacat
tgcgggecgc
acgtgacgcc
ccccecgtggg

gcctgeggtc

cacgcgtccc
ctcagggccg
ctccgectct

ttccgccacc

cctgggaggs
gccgaggaag
cggcctcacg
cgtgaacaag
cggggcgtac
ggtccccggc
ccccgagtac
gaacatgctg

tcggcacccg

cccctcecgegc

g88888cscg
tcctcctcecg
ggggeegegt
agacaagagg
tgtgcccgga
cgctacctgc

acgatcacgg

gtggtcctgg
tggagccgcc
ccgacggccc

ttcgaccagg

tggtccggee

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
1 5 10 15

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly
20 25 30

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile
35 40 45

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr
50 55 60
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4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4930



Leu

65

Gln

Arg

Val

Ile

Asn

145

Gly

Val

Pro

Ser

Val
225

Thr

His

Thr

Lys

Asp

130

Tyr

Ile

Gln

Val

Lys

210

Thr

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

<220>
<223>

Tyr

Asp

Ile

Phe

115

Phe

Asn

Lys

Leu

Leu

195

Asp

Ala

8
253
PRT

Gly

Phe

Phe

100

Glu

Lys

Ser

Val

Ala

180

Leu

Pro

Ala

Val

Phe

85

Phe

Gly

Glu

His

Asn

165

Asp

Pro

Asn

Gly

artificial

PD-1 scFv

Gln

70

Lys

Lys

Asp

Asp

Asn

150

Phe

His

Asp

Glu

Ile
230

Cys

Ser

Asp

Thr

Gly

135

Val

Lys

Tyr

Asn

Lys

215

Thr

Phe

Ala

Asp

Leu

120

Asn

Tyr

Ile

Gln

His

200

Arg

Leu

Ser

Met

Gly

105

Val

Ile

Ile

Arg

Gln

185

Tyr

Asp

Gly

Arg Tyr
75

Pro Glu

90

Asn Tyr

Asn Arg

Leu Gly

Met Ala

155

His Asn

170

Asn Thr

Leu Ser

His Met

Met Asp
235

Page 13

Pro

Gly

Lys

Ile

His

140

Asp

Ile

Pro

Thr

Val

220

Glu

Asp

Tyr

Thr

Glu

125

Lys

Lys

Glu

Ile

Gln

205

Leu

Leu

His

Val

Arg

110

Leu

Leu

Gln

Asp

Gly

190

Ser

Leu

Tyr

Met

Gln

95

Ala

Lys

Glu

Lys

Gly

175

Asp

Ala

Glu

Lys

Lys

80

Glu

Glu

Gly

Tyr

Asn

160

Ser

Gly

Leu

Phe



<400> 8

Asp Val Leu Met Thr Gln Thr Pro Leu Phe Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Phe Cys Arg Ser Ser Gln Asn Ile Val His Ile
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Phe
35 40 45

Pro Lys Leu Leu Met Tyr Lys Val Ser Asn Arg Phe Phe Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 90 95

Ser His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
115 120 125

Gly Gly Gly Ser Ser Asp Val Gln Val Gln Glu Ser Gly Pro Gly Leu
130 135 140

Val Lys Pro Ser Gln Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Ser
145 150 155 160

Ser Ile Thr Ser Asp Phe Ala Trp Glu Trp Ile Arg Gln Phe Pro Gly
165 170 175

Asn Lys Leu Glu Cys Met Gly Tyr Ile Gly Tyr Ser Gly Gly Thr Ile
180 185 190

Tyr Asn Pro Ser Leu Lys Ser Arg Ile Ser Ile Thr Arg Asp Thr Ser
195 200 205

Page 14



Lys Asn Gln Phe Phe Leu Gln Leu Asn Ser Val Thr Thr Glu Asp Thr

210 215

Ala Thr Tyr Tyr Cys Ala Arg Trp His Gly Ser Ser His Trp Tyr Phe

225 230

Asp Val Trp Gly Ala Gly Thr Thr Val Thr Val Ser Ser
250

245

210> 9

<211> 26

<212> DNA

<213> artificial

<220>
<223> primer

<400> 9
gacgtgtgcg ccgtgtgcac ggatga

210> 10

<211> 29

<212> DNA

<213> artificial

<220>
<223> primer

<400> 10
actctgttct tggttcgcgg cctgagcca

210> 11

<211> 21

<212> DNA

<213> artificial

<220>
<223> primer

<400> 11
atggcccgcc gccgeccatceg ¢

<210> 12
<211> 20
<212> DNA

235

Page 15

240

26

29

21



<213> artificial

<220>
<223> primer

<400> 12
ttagaccgag ttcgccgggc

<210> 13

211> 29

<212> DNA

<213> artificial

<220>
<223> primer

<400> 13
atggcgactg acattgatat gctaattga

<210> 14

211> 32

<212> DNA

<213> artificial

<220>
<223> primer

<400> 14
ctaaaacagg gagttgcaat aaaaatattt gc

<210> 15

211> 26

<212> DNA

<213> artificial

<220>
<223> primer

<400> 15
ctcccagtgg attcgcgggc acagac

<210> 16

211> 25

<212> DNA

<213> artificial

<220>
<223> primer

Page 16

20

29

32

26



<400> 16
ctgcctgaaa

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

17

<400> 17
ctactcgtcc

ccgcagctgc
agatcgcgcc
ccacggcccc
caccagctcg
gatgacgtgg
cgggacctgg
gtggcccccg
ggcgatctgt
cggcggcaaa
ccgececgggtc
ggaggcgtag
ctgggggtag
gcaggcgcta
gtacacgtac
ctgacccgag
cgccagacgc
cgtcccccgg
gctgggtctg
ctcgtccgtc
cggctccata

aaacaccttt

1470
DNA
herpes simplex

ctcgecgecgc

cagaatttgg
tccagaaacc
aggttttcgt
cgctccttgg
gtgatggtca
cgtcgccggc
acgagctcgg
gtaacgtccc

tgggttagaa

gggggectgg
tgagagcgac
gtgttattgg
ctcatcttaa
atatccaaca
gcgaccgtgt
ttaatgtagg
agggeeggcet
gtccccgagg
gagtcggtga
cggcattggg
caattgaccc

aataagcgac

gagga

virus 1

ccaggacgtc
tgtcggcgat
cgcggatgtc
ggccgataag
tgggatcggg
tggccacata
gcggggtgag
ggggatccag
tttcggtcca

tttccgtgga

tcggggesst
gatggaggtc
agtactttag
caatatcaca
tggtgtgata
cgtaccccag
tcgagggcgc
ccagagaggt
tgggggaagg
ccgtcgtgeg
cgcgatcggt

agaggcagtg

cttgtagaac
atcaggggcc
ctggtagata
cgatatgacg
gagccagtcc
actgcggtgc
tatctccgag
ggggaggtcc
cgagacgcgc
gcgegagetg
ccagtgacat
ggtgtggceag
tatatcgcga
gcccatcaac
gaggttggcg
ggcccggaga
ggcggacgsc
geegegeegsg
cggtggagag
ggccaggatg
aacgaagatg

tagcgtaatg
Page 17

gcgegtegeses
gtgatatgcc
ggcaggegtt
tacttaatgt
agggactctg
tcttccagca
gaggacgacc
tcgtcgtctt
atctcggtgc
gtgtgttccc
tcgcgcagca
cggacaaaga
cagttgatcg
aggaggtcag
caggcatcgt
acgcgaatac
agcgcggctc
cgcatgttgg
gcgtccacgt
gccttggcetc

gggaaaagegsg

gcctcgeggt

gggectgggt

gggtcacaat
tcagaagagt
agcggtgttc
gggegtegtyg
gctgegegtt
tggggceggg
cgtatccgcc
cgeeggegsc
ggcggatggc
catcctccac
gggccaggaa
tgggaatgta
tgtctgtggt
ccgcctccag
agaacagatg
cggacccggc
aaaaggcaga
cactggcctc
caaacacaac
acttttgggt

cgtaactggg

25

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gtatcggcgc

gggggtgaag

ggcaaacttc

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

18

<400> 18
atgctccgca

gacggacggc
cttcaggccg
aatgccgcgt
cctcccctceg
gcggececttg
gccacccagt
gtctatccgc
gtcggeggsgc
gccgecttgg
tccagggcegt
cgeccgecccc
ccccaacgat
gaaaacgtct
gtgcgagaac
ctcggaggcc
cttacggacc
tttcggtttt
gcgecaggtgc

ttggcggcga

1248
DNA
herpes simplex

tgatatttga
tacccggccg

atcatcccga

acgacagcca

cacacctcgc

ccacgctggg

ctggggcgtt

cgecggeccac
ttctgtggag
gcctggegcet
tctttctect
tgacgatcgg
ccgeggeggt
gcceccgacca
cggaggaccc
cccaggggcc
gggtgcecegt
atgcccggga
atgtggcggt
cgctgectgtt
ccgaggttgt
tggggctcecg

cgcttcgggg

ccaccaacgt gtacatgacg ttccacaggt ccacggcgat

gggccccaag gccctggege ttgaccagat ggtgtgtgtg

acaaacccat

virus 1

ccgggeegeg
gtgcgtgges
ttttgcggga
cgcecgtcggg
cgcgcggata
tctcggggag
gggcgeegec
cgeeceegges
aggcagcgceg
gttggcggsc
ccgeccgegtc
agagcgaccc
gccggecgat
ggtcaccttt
aacgccgggc

ggccctgacg

tgttcacgcc
cgtgtatgcg
gcgtcgectg

cctcttcttc

tccccggagg
gccctggcegc
tcggtcgtta
tgcgeccgtgc
tacgcctggc
cccggaacgc
tatgcggcgc
cccctgttcg
cgctactggt
ccggeggcga
tgcgtcatcg
ggggaccccg
gaggtcgcac
ctggggecgs
ccgggectgc
gagctgtgtc
ggactgcagg
gcgctagggsg

cacaggaagg

tccgtgtacg
Page 18

acggccaggsg
gggggttcat
tgtcgegegg
tgggctttat
tcaaactggc
agccgggesc
tcctggtgcet
tcggcaccct
ggatcggtgg
ccaccgccag
tcgcaggcga
ggccaccgtc
cggcegggsgt
gcgegcetcegce
cgectgtggcec
aggcgcttat
tcatcaacct
gtgccgtgtyg
accccgggga

cgctggggtt

acgggtcgac
gcatatctgg
gccgtacgceg
gcgegeaccc
ggccggtgga
cccgggececg
cgccgatgac
ggggatggtc
gccegeegeg
ggactgcttc
gtctgtttcc
ccccccgaca
agcgeggecc
cgtcaagacg
ccaggtgttt
gccctgggac
cgggttggtg
gatttcgttg
cggggececegg

tgggetggss

1380

1440

1470

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcgectgetgt

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

19

<400> 19
ctacccaccg

ggccatatcc
atccccgtcc
cacgtcctcg
cgacagtctg
ctcttcgggg
gtttttcgta
cgtgaagctg
gcgggectgg
agccgcecgctg
ccggegggcc
ctggaacaga
gtcgggeegce
atacaaatgc
gatcgtggceg
gtgcagctgc
cacggttcga
ttcgtagtag
gtgggcgega
atcgctgggc
cgccgaaaac

aaagcccaag

1473
DNA
herpes simplex

gccctcecggg

tactcgtcaa
agagcgccgt
cccaacatgt
ccgtctaagt
cgecgtgtgtc
gcgtcgtcgt
cgegegeggc
gaatacgagt
ttgccatgca
cgcaccagcg
tcgattggca
cccgccaact
atcatctgct
aaaaacagaa
cgcagcattt
cggacgctgg
tagctctcct
agcccgaggc
atgtcgattt
agcgttgata
aaatcctcgt

tcgtcgagga

gtcaacgggc

virus 1

ttccaagggc
agggesgceesa
ccagatcgaa
ggagctcgtc
ccgegggeasg
ccgggagatc
tgtacgcgtg
ccaacttcgc
gggtgggagg

ggaggttaag

ctccccggac
gacgccagct
cggcgtacgc
cacgcgccag
ctcccaggtc
cgcgcaggta
cccgegeccg
cgtcgecgggt
gggegegttc
ggaatttaca
tccaggtatc

gacggttaaa

gggtggtegg

atcggtaaac
gtcgtgggss
atcgtctagc

ccccaggctg

aaaggacagg
gagcaggccc
ttcccgecatg
ccgaatcaac
ggtcgtcaac
gtgctcgcga
ggtgagcgct
ctccaggtcg
ggcccatagg
acgagcggtc
gcgatcgegt
ccggtacagg
tagctcggcg
ggccggaage
ggggacgtac
ctcccggtac
gagcatggta

gagggcgeceg
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gcgattga

atctgctcaa
gtaaatcccg
gcgtcggcat
acatcggtcg
cgcggageceg
tcgatggtag
accgcctcgg
accataaagt
ggcgcccctg
atgtggttta
ccgttgacga
caacagaggc
atctcgcggg
tctcggtagt
ccgcgcatgt
gccgagcaga
tggaagaaac
gtcgggaagg
gcgtcccccc
aggtcggegt
catagcgcgg

g8ggg8acegs

actcgaagtc
gacccgggga
gcgccatcegc
ggggggecegt
ccagccccgc
acccgtaatt
agggcgaggt
acccagaggc
gctcctccgt
gctcccgceag
acatgaaggg
agtcaaacag
tcaaaaatag
acctgtccgc
gcgeetggeg
agttggccaa
gagagagcgce
ccacgtcgcc
attccaccac
tggtcggtaa
ggcccgegcet

gcatgggegg

1248

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ggagggcatg

ggtgtttttg

gtcggcaaac

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

20
561

<400> 20
atgacagcga

cccccttact
gactccgctt
acaatccact
accgagctcc
gataagcgcg
gtctctgggt
tgccactgtc
cacctgcgct
aagattaaaa
<210>
<211>

<212>
<213>

21
876
DNA

<400> 21
ctacagggtg

gatcagaggg
ctcgggcata
gtgggaggta

atcgcgctcc

gagcagggtc

DNA
herpes simplex

agctgggcect

ggacccccgg

agctcgtcga

cccccctcac
gcctcaacgc
gcgtggecgt
gectttttcett
gcaactttgc
gggtgeggct
ccggegegtc
ggtatccgtt
ccatcagctc

ttaaggcgtg

herpes simplex

gtaaccggat
tccgtttctt
cccatacacg
gctgggtgge
cgtccgttgg

tccagggggt

ggctcaggceg

ccggecegsss

ccaagaggtc

virus 1

caacctgttc
cacctggcag
gcggagttac
tgcggtatac
ggacctggtt
gcggtgtgeg
ctcggcggga
ctcaaaaaca
cagcggcatg

a

virus 1

agcagatgtg
gcggaccacg
cacaacacgg
gtttgtgcag
tcccgggcag

ggttgggtgc

ccccgttgecg tacagcggag gggeccgecegg

gggtggtggc gaagcgeccgt ccgegtccat

cat

ttacgggccc
gccgaaacgg
ctggtccgcg
aaggacaccc
aaccacccgc
cggccgttta
gagtacacga
tgctggatgg

gccgeccgeg

aggaagtctg
gcccggtgat
acgccgcacc
agcaatcagg

gaccacgccg
cgcggggaac
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cggacataac
ccatgcacac
cctcctgtga
accatacccc
cggtcctacg
gcgtcgggac
taaacgggat
gggcctccgc

cggcagagca

ggccgttcgc
gtgggttgct
gaatgggacg
gaccgcagcc
tactggtatt

ggggtccacg

ccacgtggcc
cagcaaaacg
gaccagcggc
tccgectgatt
cgaactggag
gattaaggac
cgtgtaccac
ggccctacag

tcgacgcgtc

cgcgaacggc
cgtctaaaat
tcgtaagggg
agcgcataca
cgtaccggct

ccacggtcca

1380

1440

1473

60

120

180

240

300

360

420

480

540

561

60

120

180

240

300

360



ctcgggcaaa
gatggcgata
cagatccgcc
gtgcaacagt
ctccgcaaac
cggecgggtsg
gcgaacgacg
gaagctccac

aaggagggtc

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

22

DNA
<400> 22

cccgggaccc
tcggccccga
tccgectect
ggcccccgeg
gcggagactt
gtctctagceg
cccatcctgg
ggaaacatgg
cccgagaccg
tggaacagcc
ggcgeectgg
tcgacccggg
cgggegetgg

gaaagtgaaa

2282

aaccgagtcg
aatcttaccc
gcgcctacca
cggaagcacg
aggcecgtgg
ggtttgggta
accggggtac

agggecggsc

attacgttga

herpes simplex

ccctgacgtc
ctcccgeggg

€ggeceessc

ctgcttctgg
ccggggeegt
tggtcgccect
acatggagac
cgacccggct
cgggtaacca
tctggatgac
acttccgcag

acgagggaaa

gtggtctctg

gacacgggca

gcacggccca
cgagccggat
cccacaagtg
ccacggcgtc
tggtgtttgg
agtccatcag
ccaggggttc
ttgcgtcgac

CgacCaacaac

virus 1

ctcggeggcec
ggccacctct
cgtcggtgcc
geegegeees

ccececgeggsc

gtcgccttac
ggggaacatc
gegegecegesg
cgtgacgccc
ccccgtgggg
cctgeggtct
acaataaggg
gccgegecca

CcCacacacca

cggttctccc
tttttgggcg
gtagaggcga
cacgacctcg
ggggcragega
cggctcggcec

tgatgccaaa

ggaagtccgg

gcccat

tccgectcett
tccgeccaccg
ctgggaggga
ccgaggaagt
ggcctcacgc
gtgaacaaga
ggggcegtacg
gtccccggct
cccgagtacc
aacatgctgt
cggcacccgt
acgcccccgt
ctacaccagc

gcgggtcttt
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acccacgcgt
tattcgagaa
gggegsctgg
gtgctctcca
caggacctag
aaccgtcgaa

atgcggcact

ggcagggegt

cctcctecgc
gggcegegtc
gacaagagga
gtgcccggaa
gctacctgcc
cgatcacggg
tggtcctggt
ggagccgecg
cgacggcccc

tcgaccaggg

ggtccgggga

gtttgtgggsg

caatccgtgt

tgtgttggcc

ctggggtctt
acggcacaca
gttggtctcg
aggggctgtc
tgcgcacgat
ggttggeegg
gcctaagcag

tgttctggtc

ctcttcctcec
ctccteccget
aacctccctc
gacgcgccac
catctcgggg
ggactgcctg
ggaccagacg
caccctgctc
cgcgtcggag
caccctagtg
gcaggessecs
agggeeesest
cggggaggtsg

ctaataaaaa

420

480

540

600

660

720

780

840

876

60

120

180

240

300

360

420

480

540

600

660

720

780

840



aaactcaggg
tgtctgtgtt
cgtgggagtg
ggtgegtggg
ggcaggctct
aagcatcctg
tccgecgagceg
gggggttaac
gcccaaaagg
gggggesgaga
cacaggagac
tatgaaggag
aaggcacgcg
cttcccaccc
tcctecgettt
cccceccccct

gCaCaaaaac

ggggggttac

ggggcagttg

aaataacggg
cctctggggc

taacctacct

gataacgggg

gagaacagga

gc

<210>
<211>

23
1633

gatttttgct
ggatgtatcg
ggggtgcegtyg
agtgggesetsg
ggtgttaacc
ccactggcat
cctgcccgcec
tacactatag
gggtcggeca
cagaaacagg
gaggggatgg

gggggeeggt

cacccgegcec
ccgecgtgcca
aggaacaact
cccccgecact
acaggegees
agcgacaccg
gtggtcggac
ctggtgtgct
gccccctgtc
ggaaacgcegsg
gaggaaggega

aaggcgacgsg

gtctgttggg
cggeggtegcg
ggagtggeses
cgtgggagtg
acagagccgc
ggagccagaa
cggactgacc
ggcaacaaag
caccacagac
aacatagtta
gcgtgttggt
gtttcttaga

ggccaggtgg

gagatcaccc
ttagggggss
ccecceecccc
tgggacacat
gccgaccccc
gggtaagtaa
gtaacacgag
gtttgggtcc

cgtctttgtt

g8gaggages

agcccggceag

aaataaaggt
tgggagtggse
tgcgtgggag
ggggtgcegtyg
ggcccgggcet
ccacagtggg
tggcctctgg
gatgggaggsg
gtgggtgttyg
gaaaacaaga
taccaaccca
gaccgeeggs
gccggtaccc
cggtcccccg
gtacacacgc
aggcagtaag
gccttettgg
tggcggtctt
cagagtctaa
cccacccgeg
cccceccctcet
gaacgacacc

tactgggggt

aacaccgagg
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ttacttttgt
ggtgegtggg
tggggetgcg
ggagtgggees
gcctgaccac
ttgggtgtgg
ccgccacaaa
gtagcgggsgc
gggegteeses
atgcggtgca
cacccaggca
ggacgtgggsg
catccccccc
gcacccgcca
gccgtgcatt
acccaagcat
agtacgtggg
ccagccggcec
ctaagggtgg
agtggcgtgg
attggggaga
ggggcgeect

gaaggeeess

dddaadaaac

atcttttccc
agtgggesetsg
tgggagtggse
tgccatgttg
cgatccccga
gtgttaagtt
888cgeeees
gggacggesc
cggagggetsg
gccagagaat
tgctcggtgg
ttggtgtgca
tcccccgacc
ctcctccata
tccttccaca
agagagccag
tcattggcgt
cttagataag
gagggesesa
ccgaccttag
agcaggtgtc
cgacgagtgg
ggggagaagce

cacagcgcat

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2282



<212>
<213>

<400> 23
ccatgttggg

atccccgaaa

gttaagtttc

gcgeeessses
gacggesceec
gagggetegs
cagagaatca
ctcggtggta
ggtgtgcaaa
ccccgaccct
cctccatatc
cttccacacc
agagccaggc
attggcgtgg
tagataaggg
gggggegaaa
gaccttagcc
caggtgtcta
acgagtggga
ggagaagcga
cagcgcatgc
cccgggeegg
cccecgggecg

gcgggtecegg

ggccttcgec

DNA
herpes simplex

caggctctgg
gcatcctgcc
cgcgagegcec
gggttaacta
ccaaaagggg
gggggagaca
caggagacga
tgaaggaggsg
ggcacgcgca
tcccaccccc
ctcgctttag
ccccccctcec

aCaaaaacac

ggggttacag
ggcagttggt
ataacgggct

tctggggcgc

acctacctgg

taacggggga
gaacaggaaa
gcegggeegt
gccgecacgg
ggaacccgga
acggggeecg

ccgtgagggsg

virus 1

tgttaaccac
actggcatgg
tgcccgececg
cactataggg
gtcggccaca

gaaacaggaa

ggggatgggc
ggggeggtgt
cccgegecegg
gcgtgccaga
gaacaacttt
cccgcactcc
aggcgggetsg
cgacaccggc
ggtcggacgg
ggtgtgctgt
cccctgtcegt
aaacgcggceg
ggaagggags
ggcgacggag
tgtggggccc
gggeeggecg
aaagcctccg
gaccgccgeg

acagacgaac

agagccgegg
agccagaacc
gactgacctg
caacaaagga
ccacagacgt
catagttaga
gtgttggtta
ttcttagaga

ccaggtggsgc

gatcaccccg
aggeggsest
ccccccccag
ggacacatgc
cgaccccctg
gtaagtaaca
aacacgagcc
ttgggtcccc
tctttgttga
gaggagggta
cccggcagaa
cgggecegees
ttggcggtaa
gggggecttt

gtcgggggcc

gaaacattcc
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ccecgggetgc

acagtgggtt

gcctcectggec

tgggagggst

gggtgttggg

aaacaagaat
ccaacccaca
ccgeeggees
cggtacccca
gtccccceggc
acacacgcgc
gcagtaagac
cttcttggag
gcggtcttcc
gagtctaact
cacccgcgag
ccccctctat
acgacaccgg
ctgggggtga
caccgaggaa
ccccttgggt
ccccgagtgt
ttcgecgtcgc
cctcgtcccg

ggcgacggaa

ctgaccaccg

gggtgtgggt
gccacaaagg
agcgeesces
gggtggeecg
gcggtgcagc
cccaggcatg
acgtggggtt
tcccccectc
acccgccact
cgtgcatttc
ccaagcatag
tacgtgggtc

agccggecct

aagggtggga
tggegtggcec
tggggagaag
ggcgccctceg
aggeessess

dddaaadaccCa

ccgeeggesc
tcatctcagg
gtgccggcega
ggccgtacgc

Cgaaaaacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



cccagacggg ttaaagaaac agaaaccgca acccccacca cccccgaaac ggggaaaacg 1560
aaaaaacaga ccagcggeccg geccggegett agggggagga tgtcgeccgac geccccttgge 1620

cgccccgget gca 1633
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