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[Fig.19]
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ctgaagtcct tacacactec
ttttecaatt

getatatacc

tctcaaaate
caagagaaat
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cccaaactct gtgttctaac aaatcgcaaa aacctcacta acaataaatt gaaatgacca 4140
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aaactcctga cctcaggtea tccacccace tcggcctece aaagtgctes gattacaggt 5340
gtgagccace gtgcccggece aatgttttaa gaacgtttac gaatttatat tgesccacat 5400
tcaaageett cacagectec atecagccte cagacceces ttegacaage ttesattaga 5460
gaaatctaca gagacaaact agtgacttag tagccctctg atagetcatg atttgcaaga 5520
aacttaggat gactatgtgt aaagaccaca aacatcaatt taactgaatg gttcccgcca 5580
cactggaatg aggaagctga gcaaactcag aggactctaa gaaageecte atgtcatcte 5640
aactgttceg aattataaac tcctctaaac atgtttcaaa gecagaactt gtaggagtte 5700
ttctgataca cgeattaaaa gagggatgac aaagtgtctg tcccccacac tggtcaaage 5760
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atcaaagtaa tgaccccaga aggctccaga aacagactes taaattcagg ttectttcag 5880
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aacctcaaat ctaaaaactg acttgcccta caccttgage cccatectac aaactctece 6180
tgacgttatt aattcagctg tcactgtgca cctacaacgt gccagacace atactcctca 6240

acactctgta ggcacagaag gaacagataa aaatccctac cttcatagat attattctag 6300
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caaaataaaa
agggaagecc
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ctctacttaa
agagtagaca
ctttetcaga
ttcaccaage
tgactgagca
gacagacaca
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ccagcaaaat
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attagccage
gaatcectte
agcctereca
aagtgaaaac
aaattccaaa
aatccaaget
agattgagaa
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ggtaaataaa
cagaagaagg
tccctgagaa
azaagetett
cteectgeat
gaactstett
cacttaaaaa
ttttteacca
aattttaaga
aattcacaag
gtggaaccct
tcaaagtctt
gccagctaca
agttaaggat
aaatttaata
cactcaattt
atagtaagtc
tectgcattt
atcatcagaa
tettgagatt
gaggaccaca
gaacggaaag
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gcctecgaae
acaatatgta
cagcatggta
aatacctctt
ctataatcce
gaccatcctg
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aatctacaaa
cagcatataa

gtatcattca
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agatatcatt
ctagacactt
agaatecatt
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aaatgatgta
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tcttatgatg
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cagaaactca
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gtttatctac
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aatgaatses
catccagtca
aataagccaa
agcattttige
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gcagaggtty
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aaagcttcta
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gagggagate
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tacttettee
ctectttcat
tagtatttea
gttttaagta
atcagaaatt
cccacatttt
gtataagaga
atctcaatet
ttgctgatta
aatcatcagt
ctegetgtec
atgctgctgc
ggcatgaagt
aacctatate
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taaatatttt
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gcaagctata
agaaactgte
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tgaaacccta
atgccaacta
cagegagect
caaaaaaaaa
atttgccast
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ccttcctata

acaaacatga
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gacacattca
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tcagggttct
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atccaatgat
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gacaacacat
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ttatactgct
ctttatgtca
atteteccce
agtteccect
tagagtgcag
aagattagca
gtaaaaactc
tetgagteet
ttaatgcaaa
acagcagtag
ggtcatatee
acttcattta
ccccgeteta
CCBEAaBCEE
acctgagetc
aaatacaaaa
tgaagcacsa
attgcactce
aaagtataca
tctatecaca
aaggttetag
caccaacteg

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7600

" 7560

7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8450



<213> Homo sapiens

<400> 2
tcttagtatg

gagaagcaac
gtteatagtt
acatgtttec
agtctaatte
ggagcatgta
ategrgcteet
cccagtgaaa
aagttcagea
gatacatttc
cttcagctac
aggecctgea
tgttteteee
gtataaagea
cactagaggc
aaagtataga
gtagctgaag
gaaggttage
tatttttett
gettcttaaa
cctectecte
ccctatgtee
caactatttc
ategteccte
~accctgtett
ccacccagea
gagttcattt
tettteccag
tcttaatgat
catgettatt
aatgteatcc
ccctaatcce
cctetesest
gtecatactt
aatgatcaaa
tecgaagaag
tctgacgate

gtaaaccttt tgaagtagat
ataagaaatc tcttttaaes
ggaaattatt ttaaagaaaa
actattgter gaataatcaa
ctgaagtgaa agagaatgaa
cagctcaagt aagaacagga
ceateteste gteaaaagac
taggaagcca gettcataaa
aaagtaatag gtgtaaaaat
caattaagga tgaagaattt
atcagctgca taggttcagg
ttttacaaaa gtaacacaat
agagattgta aaatattage
atgaggaaaa gtgtaaatac
aattagctga aaatgtaget
agggtacaat tatccatcat
tagaatgaaa gtagaatgea
aaacaaatta taaaccactt
tcagcatata tttgttgeaa
taaggectcc agcactgeat
agatctattg geatctacag
tagcaaattt ccaactcaga
aatggaaaat acaattctct
ccagttctag getegeegaa
caaagtectt tcaaagtctg
gttcagtcat gcattctaag
tactcttcte ttcttestea
acttacaaag catettctct
tettetttca caagagtctt
atgagcaagg gtcteseact
ctecagtcca agagcttect
ttggctagec cagaacagaa
ggtgactega agtagaattt
atagesgtaca atctgatgtt
ttgaggtaat ttatccacca
tagcagacaa

acttgttett

caggaatttt
gatttacata

tcaaatgaga
aattttatat
tggettattt
gtteagacag
tgagacccte
agaaagagac
atgcgagtta
ccaaaatgaa
atgtaaagta
aaagtgagec
cacagaatac
gaagaagaga
taagtaagaa
agtegeetca
gattattest
gaaaagttct
cctttecata
gagagaacat
tgccaactat
aatcctgcea
gatgtctttt
aaaccacatt
gatttcttce
ctcaatacaa
gcagaaaaaa
tagcagatca
catgttacce
tgaattcstt
tcactcttac
taggegaaaa
gtgaaaaage
tattgtctaa
aaacaaaaat
tcgatatete
ccttgaagag
ctgagategct
ttttttgtat

5/21

atgggaagag agaaaagega
agagagaaac agaggaatca
taaagaaaaa aggtattaca
aaaattattt tttaageaag
tgcataagte tgatcagata
aataaacatg tacagatagg
ttactgatta cttetatttc
gaggagcgag geagtattee
gaattaccag geagtatgaa
cagccaatac ccctgcttte
atggaacatt gtatttaaat
gatgcaagec tatttgagee
geggactgea aattttagte
aagaatgttt ggagccaage
gagtgacatg gtttaaatga
agegtacaac taagatctga
tccagccage ttcagtraca
ttatttttec
attaatatgg

atcccctaag
gttcagttea
tttattttea
gagaagatge

tacattccat
gcattcacat
aggcttctct atatatettc
tatgatattt atcaaagaga
atcaccaacc tttagateac
agtacccagt egctataaga
ctgegaatgta atteectast
cccttetace ctecacettc
ctctttttaa

aattcasttc

attcacacag
aagtcatcca
gggaataaaa agatgaataa
aagtttgect tacattgect
aacctcctca cegtcageagt
ataatigaca cataataatt
tttaaatges tecattgtst
agatttttca atattcteat
tettgtteac actaagtcat

gtgtettttt gagacagagt

60
120
180
240
300
360
420

480

540
600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220



cttacttigt
ctcccaggtt
tecaactase
cctecteste
ggegattacag
tttagtaagt
catgtatcat
atttttatag
tetgcatttt
tcagagatct
tagtataata
teggatgaca
tacttagtaa
tatttctcta
ttctteacaa
agaagecttt
cagatgtttt
ttttaatgtc
atcatctcts
catcaggcac
cttacatagc
tatatgacag
ccaaaaaaaa
gtttectage
tattetctea
cttcteseses
gaggeatage
agaagagese
agtaacatgt
gtaceacaga
tttecctaat
aaactettec
teatttctat
ttagttagga
aacactaaga
gaagtacage
ccattgeage
aacacacact
gtgtgtacat

6/21

cgactagect gaagtgcagt ggcacaatct cgectcacte caacctccac

caaacgattc tcctgcctca gcctectgag

cctzectaat
tcaaattcst
gtetgagaca
getaaggaat
gttactactt
cctttgtaat
agegaataat
catttcaaat
ataagtataa
acagcctace
gcaatttaaa
tgctccagge
ggaaatattc
ccagatcatc
tetectectt
cccceecacec
tgctcaccet
tcaataaaaa
atatcatatc
ataaggtcat
acaaaactes
actgccagaa
cagttataga
ctgtgeaaga
acttcaactt
tatgtteaat
ttccagetct
atgaaaaata
atgttatteg
aattgaaaga
ccaatggeag
gagctgeatt
tagagagaga
tactcagata
gaaataaaac
getigatact

tcagccctec

ttttatattt
ggcctcaagt
ccaagectes
cctacttece
tgcagacatt
agaagtattc
tctetgttat
tatagttatc
agctategtt
tcaaaaaaat
aacacccaaa
aaatgaacta
tctetetate
ccatggccaa
gacaattatt
cacaattttc
tetatgacca
tttgatgaat
ttacatttta
ttctettgat
agtaaacaag
caaatcacct
tgttagaagt
gaatctgtce
gctetatcte
ccataataag
agtaaaaaac
aatgaacaag
acactaaateg
atatattaag
aaacatttte
ttgagtegte
cagagacaga
gagataagcc
tecctcaegga
tactgtesac
atatccatge

ttaatacaga
gatctaccag
tacatttaca
ccaatatttt
tgattttece
taaaatctec
geaatgaaaa
cctageaata
aaggaaaact
gteaagetaa
aaactattec
ctaatgacce
tactgtttat
gaacgatcsc
tttetecaat
cagactgttt
gtatcctrag
aaacactgga
tgtcecteac
aagtacatag
atgaattett
caaacttagt
ataaaattaa
caagecttca
agatagagag
cacataaaaa
aaattgaagt
aatacagaega
gtattagaat
tgetettata
gtttgagacc
caggcagaat
gacagagaca
atttctteac
acagagttaa
tttgaaaatt
attttecatt

tagctegaat
teggatttca
ctgeggecte
tttcttatet
ttectatttc
ctttetttac
ctecaaccta
aaaaaacaga
aatctgagte
caacaacctt
atgagataat
catgattact
agggetccett
taaaatctac
tacttectct
tattttcctt
gctccacgag
gagteactst
ttttaaggca
ataaatacca
tecagtctea
ttaatagagg
ggctgaaaac
egtetcagts
cactgtaaag
gagccattte
cttggcteet
ggcctataaa
ggatgtesta
tatttatcaa
tgagaagtec
tccgtgaata
ggegatetct
gcagagagag
attaagaaat
ttcacataca
atgaatgtsat

cacagattca

tacagetgca
ccatgttesc
ccaaagtgea
geatctttee
aatgttttag
tgtaaagtat
tetttcteac
gectetesag
acaggtagta
atctgtaaat
gtaaggctea
ctacttactc
ccceattcte
tgcccctttt
tctttacata
tteattetst
agaggagacc
tacataatta
ggtatcatat
cagagtgaag
aacagatatg
cactgtatta
aacaaaaatt
geattestte
tacagtactg
ttetgaatte
tcatageaga
aaggtacaga
aattatcate
taataattct
cagggeatte
atacagtctt
cacccacaca
acagagaaag
aaagtagaat
catgcaggta
gtetetetat

accaaccatg

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3560
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560



aattaaaaac
acaaataaaa
taaatctaga
ccactttaaa
atataactat
ttegagttce
atatatatac
attataccat
catatatate
tcegtatcac
agateegtat
aatggaactg
tattatttta
acaaacatte
ggaggtagac
gteaggteeg
atttaatagc
aaattaaata
acatteatca
catcatttat
setacaaata
aaacgttttt
cagagctccea
cagaaaatsc
acctgttgaa
ttttcagtat
ctgtcaataa
catcgatgac
aagtactcte
tctecactgat
gaagegacatc
taggctateg
attaatagta
cttgtagaaa
atcccacata
ttttatcata
gcattaagca
attatgtstt

atttggaaat

.aatatagtet

gattacttaa
ctgataagaa
gecattttac
tggaaacaat
acacatatat
accacttatc
tatatetsta
agggaattge
ggtaccagaa
gagatcatta
ggtgaaagac
catgttctea
agcagaagga
gatgettatt
acaacaggtt
tatatacaag
ccatgettec
cactagcaat
ttttttaaaa
aaaaactttt
tatatteesc
aaatacaaag
atatgaccta
gcagttttaa
cgtactccat
cccaagtcte
cccttttaag
tcecatttcea
actcagctgt
gtattccttt
ataataatta
tagcaacatt
caccacagat
tagtctatts
cagttccaac

ttcagtecat

aacaaacatt aaaatataac

aacaactgtt tacatagcat
tgtataccag aggatgcata
cagatactaa acttcatctt
ataagggact tsagctgage
tecttgtttt

atatatatat

atatatatat
atatatgata
actcagtage tgtatatgca
tetetetets
attcttttca

agacacatga

tetetetete
agatatatat
cagaaggtaa
tttgaggaga aataatccag
aaacatttta ttttagetea
tttatttete

tagttaccaa

geatgtaaaa
aggctecaaa
gegtacaaaa aatagttaga
gactatagtc aaaataacat
actagaacac caagttgaat
tccaagggaa getgtacaat
taatcatgtt

tatttaatte

ctattgtcca
aacaaataat
ttaaagtcct gaggactatt
tatgatagec ttacctgatt
taagcaactg aaaaataaac
gcgcaaacac ctatgecact
ctgaatgage gagtttacee
ttgtgtatta

tttaattgaa

agtcaaaaat
tegagetaaa
aatcttgcat tcacattcct
ctctattaca tagcaccgte
gttaagtatc tggaacaata
tatgacatat

atttttatte

ttactgaage
ataatggcaa
geccectect
tacatgtttt
tetteagtaa

catcteaaat
aacttcattt
ctcactgaac
acagagcaaa tgagcaataa

taaaccactg gtctgatace
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aatacaacaa taaaaataat
gtatgttgta ttaagtagta
ggctatatge aaatactate
agccaaaagt cagagaaaca
atcctcagat ttcagtatct
atgtetgtet atatatatat
gctactgagt gacagetgat
tatgtatata tatacatata
tetetetatg ctgtctttce
gtacaaaaaa aattgaacac
aaaaaattte caacaacatg
gcacagaaaa acaasgcattt
aataatccag gcacagaaag
atcaaaacaa tagaacgtat
geetagteta gectttgage
aagaataaat aatatctagt
aattegtacaa tttaaatatg
gactccaget tacgaaacce
gtctgectee tccagaacce
taaattaata geattttaaa
geettttaaa agetttttaa
ttctttaaag tectcagtta
cttgccaaga atctagtgce
aaataagttg gaggtatect
tgcttatgaa atcatatagg
tggaccacaa gggegccect
gaaatgraag agaaaagaaa
cgaatgagaa
tttttcctee

gctectgaat

agggaaacaa
gatgaagtta
ttccecagga
aatatactag tttcaatgtc
agctgcccag ecctgactaa
tattaagtta cttegcttea
acacttatgt ctaaggacaa
attctettac caaactaaat
ttctcaacat accatgtaaa
ttataacatt

ttctattaaa

ctgttagtta

tagcccaaca

4620
4680
4740
4800
4860
4920 .
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
5060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
5840



ccacataatc cagttgaata
tccagataga aacacagate
tagecgatct agecctaasc
atcteteeca cetgaaccet
ctecctatet agagactcag
accttctgaa aggactactt
tatataatat atatttaaat
ttaaattaat atatatttaa
atttttaate aacagagagt
aatcctttet tgtttccaag
agataagctg ttcccctact
gttcagctag gacaaagate
tgaaaatttt taaaaattga
aacttctcaa actatgtttt
ccttgaaact gttttettct
gggaagaaca ggaagageac
caaattatca acaattggag
tcagagtcag gtggataage
ggetaaagag gtcttictet
gettettite atgttattte
aagtactaca gtcacagtec
tgectcagee cctgectets
tttccaaaga gtccattaaa
attccattat ctccaactat
ctttaacaaa aattttaast
tctaaccaaa ggagcataga

gagaacaaaa taaaaacttg

AN

2100 3
211> 8475
212> DNA

<213> Homo sapiens

<400> 3
gcataactte taagaaateg

agccaaagtc agcaacttag
gtcagaaaca catgaaatga
tagggaaaaa agtcagacac
accttagtee gtaagaagec
ccttetetet cctettetag
taatcctcct attatcagea

ttcagagaag atccttcaag

atatatgata atataataaa
gaatcagaca gctttcccaa
actctaagea gaagctaast
tttcttcteg agtctegaac
tttgttcect tgteattate
tttaaattta tatatataat
atataatatt taaattaata
ataaataaat ttatatttaa
aaaggattat tttgaagaga
tttttcaaat geagecctct
tattcagatc tgagatctga
gagctttttg ataaaattte
aaaaaaaaca tttatagaaa
gaccggctag cataatgttt
acacaacttc ctectttect
agatcaaatt actéaaaags
aaagaaagct gatgtcagta
caatcctgtt gaatagcata
tacaaagccg tcctagetag
ttagtaactc aaaataccte
tegagaaaagg agtaaataag
tegtteataa atattaagtt
agatatagaa gaagegagec
ttatcctcta geccaaaata
tgcaatagat gttcaacttt
agatttgatc ttattttcta

agtgaggtct cagttcaaac
aaggcaaaaa ttataattta
agctcaatag gaacacttac
taaaattgtt taaatageta
aatcagcaga ceaactgcaa
taactgacca caattaagsc
ategtctgat ccagteccag

atgaacaaag ggtcaaaata
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atgecgataa

gaaatagaga
tatcacagea
tatgttgcaa
agcagttgag
atttaaaata
tatatttaaa
atatataata
aactcctest
ttaccagett
aaacattcct
Bcaaacacat
gagacttcta
cagtctttct
ttgactttee
aaggacaaga
tcatttcata
cttttectec
taatcttaca
taaagttata
acaatgtata
agtattcatt
agcaataaca
attgccatta
aaatccatce

agtagtatag

tgecttctet
gtteecaaat
agggtagcag
agttcaagse
geaageactg
tgcctaggee
gcaccacaga

aaaaattcta

gtectaaata
aaatagtaga
tatcttegea
ctcteacttt
aaatccttag
catatcttta
tatataatat
attaaaatat
tcccacttaa
gccccctcag
tttectatga
tttttaaaga
atccaaattt
ggagaatgcc
tectctggaa
aataaggaac
tatgattate
tactcctgaa
ggtgcaaaaa
catattatga
taaaaacact
attattataa
ctaagagaaa
gaaagagcaa
cagaaaaatt
acttaattet

atgacttcaa
acgagaaaag
getagtagee
acaggtaaag
tctetettte
aataatgaag
caacttgete
gaagagagaa

6900
6960
7020
7080
1140
1200
7260
7320
7380
7440
7500
7560
7620
7680
1740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8420

60
120
180
240
300
360
420
480



gactgatcac
caagaacttc
tittgtttct
gaagetatct
tgagetgcac
tttctagaca
atgttteccc
tcaagcttca
gagtagaatt
ccttatttaa
aagctaggac
atcagcactt
tttetttatt
gcacccaatg
atggttttet
getectattt
cccatatcct
ggcccaaaaa
agagctetea
ccaagegtec
cttcagaaat
ttestttcct
ctttetagtt
actctgagee
cctttagtea
ctttctttes
aaagtcaatc
gtagecectt
agatcttatt
ggtaaaaagc
tttttaagca
agtcactaac
aaataacaca
tcaaaacaac
catgtagcac
gggctcaaaa
agtccaattc
agttctteca
taatttatta

aatttaatsgt
ctcagattca
taacttésat
tatgategec
ttgttaggat
aattttctea
ttgagtcega
gatttaagct
cctacaacta
aactcgaaat
cgattacate
ccttacaaac
tactcagaat
atcacagtga
gagtttccta
caggcaaaac
ataacacaga
gaaagtttta
cactcatata
catggtaata
tttataatct
tagaaaccteg
aaaaaaggaa
tggattaaat
tettecactt
ggcaaagtce
agaaatggga
ttcaagatta
atccatgtca
taatgctcag
tataacaata
attacataaa
attggctace
agaactgtec
ctacatcatt
aaggacttac
tttcttccac
cgttattget
ctgatttaac

aaggctteea
ttegatatte
atgtgattag
ttcttaaage
tctagatett
aattcctatt
aaacacccag
caattataaa
tegetttatc
gtgtaagtag
ttcactteac
taacaactteg
agtctgtage
acattatttt
téacctttst
taacaaaatt
agtaggegaa
tcacaggaat
aatgcagaat
ctaccaaaca
gatatcaaat
gaaaacttta
attttagtte
ctagcccage
tategctect
tgactaactt
caaactcact
gtttcattca
gttaagttta
tcttatcaga
atagtaatga
ttectcaaca
gaactccagc
acattcattt
cttcagacaa
ttataacteg
ccacagcttc
taggtttcta
tatttcacta

aggaactgat
agtgtetsgte
gatgttaata
attgatcaca
tgaaatttct
teacttttte
cattaggaat
gtgtttaaag
tataataaaa
taataaagaa
tgacagatac
agatgtagte
atcteccasc
acattctaaa
gtttcagstc
agcatctaat

gagtgagaaa

atctagatgt
tactetcttt
tatatcaaag
aggtcaagaa
aattagaaac
cttccageat
tgagtegaaa
tcegectaag
tcttteseec
tectactgcc
agatttgata
tecttccact
tttatcttat
taggaccata
acacactcte
catctagett
acatgattag
acttattecc
ctaataaaga
tgctaaagtc
aagagcagte
aggattcact

ctctacc%éilcttaacatct
agtctagtag aaaaatgaat
attaagtcte gectaatatt
aagactgcat gttcataaac
tgtgttattt tegtctcaga
acatatcatg agteactcaa
aggcacataa acataatact
getgtactea tagttettct
tgttcactct atattgaace
aatatgtcct cctgtaacca
aatcacctat attaggagca
ttcccattgg ctatgaagat
tgccccteat tataccagct
taactggtec aaggtgagce
ctcaaatgtt aatttgtaaa
caataaccat actatgtcca
getggaagte gagaaataga
cttctgegat tgtctgttaa
cttecttgtt gettagaage

cttggcagga aaaateggtac

atataataaa actagtttct
ttagaaaget ttaaatcaga
tagaattccg teattctcte
cttaagtaac tagctegtts
aagttcatca tcetgactta
aaagttegaa agcagagetc
tgeteaagee gccattttca
agctgtttte actttactat
aaatctatct gaattcaaaa
ttattaatag aatgtegatt
aatgtegatg ectetttaca
aggccataac aaacttttag
catgggctce cactttaatt
ggcagagett aactgtatcet
ttttacagac aagaaaactg
ggaactctee ettcaaagte
attacagaaa tgcatagagc
acctaataca acatgctcta
tttaactttt aacttgtaaa

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



tatgtctaat
gcaagctagt
tccacaaate
agtactgaac
agatacacac
agagcatcaa
atgectecct
teagaagagc
cactagagtt
gateteeeet
tetestttec
taaacatata
ttttcaatga
atacatcagt
attaaaagtt
taagaaaaaa
tazaaaataa
ttcagctett
agctcaatac
gtctgtcaat
cagtaacttt
agattttttc
ttectettgt
ttttcagace
atcaacagtg
tgctgecatt
ttceacaest
agcaaagaat
agetecectt
acactagtca
cctactgate
tegractegc
ccactttega
gtttcacaet
taaagctage
cttectacte
ccctectete
ttatattttt

aaacaccact
aatatatgtc
ctactggeta
aaaatgesta
taatcaacaa
agagacgetg
aaagacateg
agaagegaaga
testatatat
8ERERRCagR
atcagccaca
aaaatatcat
agatctgcat
geatagatat
cttatcttac
gteggtattat
acaacaaaat
ttaacttage
atttttattt
attttacttt
ccttetetta
tttttectta
tctectagac
tattttegaa
ttttaacagt
taacctacce
accaccctct
ctcaaatttt
gtcctatcta
ttaagcacca
ctaccatgts
teacatgctt
gataggcagg
aggtgaaaaa
ggaagectsgt
cttacttect
ctaaaaaaga

gttatcatta

cctetttett

tgctaataaa

gaaatagcaa
tgtggattie
tttettatet

caaatgagce

gccagatcct
tcacagagct
attaatagta acacactacg
ttagcagete gaggegagct
gaataaattg agatcacaaa
acattcaaag gaaaagaaag
aaggagctga gcaatggtea
getgagtccc acgeagetct
acctgaataa ctetgtgeta
gtacctaage
tattatatat

ctctegtata

tacacccata
gaagtaaaat
agatatgtet
agegttgaag attgtegcaa
catgtttetg
ttcttctate

catcaaatcec

ggegeattag
gaaaacgttt
gagctaaaaa
gagtaagaat tggatacatt
aaagacacat

ttttatttet

tcagcgataa
tttaagttta
catatataat tttagagaat
ctgegactttt tctctaatat
gcaaaggaga gaattgctat
ttttaagcaa aagtcagctt
ctecctceee ttteccaast
aacataactg aaataatetc
cccacttgst tgtaaattat
atccccteec tgacaggaca
tcagggacee atgectetst
gtgattatct ateacttece
ctcaggttec cacteecttt
getagtactt ttctatataa
gtteggtcte ttttctttta
ggacatggtt tatttcteca
aaactttgte ctcagtetca
ategatgtte actctcagec

ttattattat tattttgaga
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catggecttg tggttgtaaa
gttctataca cctcattaat
acgctagsta ctegatacac
tgtttcatte aaaagcagag
atgtgttttg aageaaaatt
cttttagatg gagaatgaga
aaatgagaaa tagccagect
tgcatactge aaagectgaa
cttgtetgat aagatgtgte
taagtetgtc ctcagactce
atccaaaaat gattacagat
caaggacaca gtattctatc
aattttaegst attgatatag
ttaaagegat
tttttaattt
tatttttaat

aagaagaaat

gaaaaaagtt
ctttcattte
ggtatatgta
aaagcctaat
aagaatettc tctgeaactg
tecatecect tggeectcca
gtagataatc acagtgacct
atcgtagttt tccctgttaa
aacaatgcac acacaaaaaa
atatctecat tttttgtctt
tectettcte

agattttttt

atagctgact
tgtttatcta
ccacttcage caacctetea
taccattact ggatcttect
tttgtaatct ctagtagttta
ccttacagaa cctaccectt
cactgetete tttggtattc
taatccctge ctaccttage
actgcccate

ttgactttet

acagtccttt
geecccaaac
ctittetttc
actgcaatga

cacaagatega
tteatteste
gatccctage agtttctate
cctagttctt tttaattaaa

tegeetctta ctctgtcece

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3r20
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100



caggctgaag
ctacaagegt
ttctaageac
caacagatac
agtgacttca
ttattattat
taatattete
atacccaaga
gctgeeeage
gctegescta
tetttttttt
tcagetcace
gtagctgega
catggtttct
cettescctc
ggtatataaa
acaatgcacc
geegtstate
gatggagaaa
agaagtattt
tgtatatata
ttgtatteta
atactaatac
attagtatat
atatatacat
tcttctacct
aggaacttca
gacggagtct
agctccacct
cagetgccce
tcetgaccte
caccgcacce
ccttacctat
taaacattec
atgtaatcag
teacttaatg
ctggataatc
tgaacageta
tgagtatcct

tecagtgete
catgccacca
ttctcaatts
tcaaagttit
atgactattt
atatataata
catattcttt
ctegegcaatt
ccteacaate
aactatctct
gagatggagt
geaacctete
ctacagecat
ccatgttggt
ctaaagtgct
agctgcctag
tgaaaaatgc
aggagatcta
aacccacteg
gatcctacag
tagtattagt
tttatatata
aatgtactaa
atatatatat
atatactcac
tcagctctec
tccttgatat
cectgtatca
cctgsgatca
ccaccacacc
atgatccatce
ggccacecct
ttaacaggaa
agacaatctce
tetactcatt
gaataaccag
aaatgegtce
aacaacataa

ttegctegea

caatcacagc
tgcttetttt
taaccaagag
agcaaagtct
gttaattgca
ttaaggtcct
tattacteta
tacaaaagaa
acggcagett
gtegtagtte
tteettctte
cctecegert
gagccaccac
caggctegtc
gggattacag
gtaactctaa
aactgaaaca
gggaccagga
ggaggeecea
cattaatatt
atatatatte
tagtattgta
tacaatacaa
atatactaat
caagacatat
tctaccaaat
cccacccctt
cccagecter
caccattctc
aggctaatst
cgccttesce
tactaatttt
tcaacagest
atctatcect
tagtttecct
gaagttgaae
ttectecttc
ttactgactt
gttttgttee

teactgtttt
taatttttta
ataatacttt
aaatgatatt
accaagegtc
caaataccta
ttagtcestt
agaggttcac
acegeattet
ttcteattca
ttgcccagec
tcaagteatt
acccagctaa
tcaaactcce
geataageca
cctttegcce
gtagttccct
gegteegaaga
tectaacctt
gtattgtatt
tattgtatta
ttagtatata
taccatatat
acaatacaat
tagteetcte
atcatttett
actaactttt
agtgcagtge
ctecctcage
tttaccetet
tcctaaagte
tagtaacgtc
taatcteact
gtctaaacte
aaggaatttt
tctecaatag
aggtagatca
caacttctag
ctatgctecc

121
agectectga gtagetgega

aaatggtttt ctgccttcaa
ttatgaattc ttaaagttat
aagcttetce ttattgccca
attttttaaa tgaatatata
aaagtttage aaaatctaaa
ttcatettac teataaagac
tegactcaca gttccacste
teagaaatea cacttctcaa
agtattgaat tegttttttt
tegagtgcaa tegcacgatce
ctcctgctte agecteccaa
ttttgtattt ttagtagaga
aacctcaggt gatccacctg
ccgtecccee ctegageatt
catacatctg aaggatacct
ggeaccacac actcagaaag
cctaaggcag cactacagat
gagaatcact gagatcatgc
gtattagtat atatatatag
geatatatat actaattgta
tatacagtat atatgtatat
atatacacta acacaataca
actatatata tactaataca
atgtcteegct gccacactca
tctgggatct ttgeagteca
ttttrttttt tittttttea
tgteatctcg gctcacteca
ctcccaagta gctgegacta
tagcaageat getctcgate
cteggattac agecataage
caaggattaa aggaaattts
ccctttetaa aaataattta
tetggaatta ctgccattta
tgaaaaaaca gttaaatgaa
taagaatgaa ctcttgctct
tgccatttce tcacttacac
ttaattcctt cttttatcac
attttttcta gttatcacag

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440



tectataaca taccaatcct tcaatataac
agaagttatt aattatgcca gtgctaaatc
cccecatgea atteecetet cecgteccte
ccacagatcc ttaaatctac cagttagaag
cteteegecte gaacataata catgtteact
atcaaactcc tgattccage atatgccaaa
aacaaacctc atttgacgtt gctagtagtg
tagaagtgag attttcacac aaattagact
catatgattt ttaacegtaa aaaaaatcgt
ccaattactt cattagttca atcttttttc
agaaaatttc atgttctgat ttcatgctea
gaataaccca tcctaagaaa tacatttctt
caatgagcta ttcaaagest gatgataacc
agaatctgte tttctacata cagacctcect
caggcaattt ggatgcacat taaagcttea
tcacaaaaac agtaacaaaa ggaatataaa
gcaggcceee cgcagtegct cacgcctgta
geatcaccte agetc

1; 3401

g%}%g ﬂﬁﬁo sapiens

<400> 4
tttcatctaa gactacattt ctattetttt

ccacattttt tegcaaagac aaagcctact
aagcacaaac ccaaactgag aaataaatca
tagaagtaga gtctttattt cttttcaaac
tatctacttt cecttectca gacteagage
aactgttcat tcaaatatta tttaataaaa
taagaaacct tcaccagcct catgggaaat
aaatgcttac tgaaaatgtc taagttcata
cagaataata tatecttctt tagtectaag
atttctattt agttatactt tcacaaataa
taaaacatat tttaatggag aaggtaatgt
acttetettt attcttegtt aaaaaaacts
tettgtatat ctcttacagt agaagataaa
aatatacaca gtgaaaatat gtetcagtea
accagcaata ttaaatccct gcacaattac
atatgaacac ataacataat gaaggcagaa
aattcaggaa gctegtatag tatcttcatt

tcatctttaa
ttctaaaate
agcacgtaag
ctaatagcct
tataatttct
gacacatcat
gcatatttca
gtagtgcttt
ttgagatatt
aatgecectc
ttttcagaag
attatatttc
agcaccatca
aaaaaggaac
gcaacactgc
gtaagttact

atcccageac

atataatcag
gatttcaega
agagaaattc
ccaaagagaa
aaagattaat
tccaagaacc
tetetacagt
tcttgetaac
atatgaatat
ctatataata
gtagegagtt
cagattacaa
gagtagttct
gatgttaatc
tcatattata
gtcactctca

ataattacta
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attgtggttt
attgtteact
gaatggcect
acctctctac
tagaaaatte
taaaaagcaa
tcaagatcag
tttttttaac
agatgtataa
ctecatctea
aaaaatetta
ttatcttata
gtcagcatta
ctacacttaa
attagaaagt
ttaataatat
ttteeeagec

cccccctaag
tcattatttt
tectttttte
tcagacatac
attttcaeggc
agctaaaaag
tttccactag
taacatttta
tagaggcatt
ttaaaattct
tatttetett
catagaaaaa
aaatttagaa
aaagatcaac
atgagaattt
tcctteatet

ttcaacaaac

taccttctca
tgttgattag
ttgcttactt
caggaagegaa
teteagaaac
aacaaaacaa
ctcaaataaa
ttatctttac
tatttatcat
gaataaggtc
gttttetata
tttcttagga
tctaagaata
caggattcce
tagttttcca
aagaagages
teagecgest

atcaacatgt
cctttttcaa
tatgctaatt
aatatgﬁatt
tettagtcaa
tcecttaage
aatagcctat
attcaatcte
ctttettaaa
gcatgtreca
tectattaga
aacaaaagta
aggaaaaata
tattectzag
taaaaagaaa
ttetattcece
atttgtaaaa

7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8475

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960

1020



tegaatgaata
gttaactgca
aagggaaaat
acttccteaa
tcctaggtag
ctetettcat
tttaagatte
tttteegtca
attagaccat
atataagaga
tacctctegt
agtattcata
ttttgaaaat
gegacacaag
taaaatattt
catattgaat
aaatattaag
gttagtttca
ttacaagcaa
catgcttttt
ttegegaaaac
tgtattecca
gtcaaacctg
aatgaaacaa
tatgttctta
attatfttat
gagagacagg
acatgeaata
tagtecttca
cagcttcaga
ggaattaaat
atcataagaa
tectttteat
tcaagaatgc
agctgaattc
cttcagatac
caaaataaaa

aaatattttce

aggaatgaat
ctactttctt
gtatttacat
agtaaataaa
agggctttea
gatgeagcec
cttttcagcc
gtcctaattt
atgttcctat
tcatagaaaa
ccacagctaa
agtatactac
ttaaaatagt
caaacatata
gatacttaaa
accatttctt
tgattataaa
tgttcttest
aggaaatgsc
getcagatcet
aagtttccea
tctgacagta
taagtcaaag
acaaaaaget
cattctctca
ttccattcac
acaaagtaca
atgactcate
actgacagct
gaggactttc
tttatatgaa
aacttectgc
tttaaataaa
ctcagatcag
acctaatttt
teggagaaca
caagagatat
taatgeaatt

gatgagaaaa
ttaaatttaa
tactctaaat
atgttcacaa
attagagccc
tgagtgttac
cttectecte
caagcattct
attagttcag
acagtttact
gcaatcagea
ttatgaatte
gtaageccce
ttctetetet
atgccaaact
tctctccaet
aacgtccaaa
agaagtcctt
atcaaatatt
aggtttetee
teecacagct
tgacaaateg
gatatgaaat
tttaaaccaa
getctittat
atattacage
gattageect
tgcattaatg
taaagaactt
attttatttt
gttcctagat
tacagatatc
caggatctaa
tgacccagee
ageggccaaaa
aatctcaatt
ttaagattca
acatatattt

atgataaaca
ttaatectca
attgatgcaa
tccagetagg
ctgctgcatt
tgctaatcte
gtaatccaca
atcctecect
gaageegeaa
aacctgtgaa
geatataaat
gaaatctgac
taggcttaat
gtectgteee
tctacattte
aagtagagtt
taaattcatt
ttatatttat
tcacacccte
actcaggaaa
ttgatcaaac
tcccatgtec
aatagtaact
ccaaaaatat
gtcattatga
caacaagetg
teaagtegcce
atcacactaa
caggttgttc
ggatcaaate
gatttaaagc
aaaaaggaat
aaaaaataat
aaccttccag
acccaaaaaa
gctcaattst
ttaagttctt
atatgattct
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tcteectete
atgtccttgt
tctacaaaaa
ataaaaggat
aaccatgega
tactctacca
aatactgaga
ccccaaatga
aaaatgttaa
aataccattc
gtaccctatg
acaacattta
tttacageee
acactegtaa
tgcagtaaca
aatattagca
aaaatttagc
attcaaatga
cctcccaage
agaggagaat
agcaaaatte
gatattcaca
atacattaag
gtcttatttt
acacaattct
aaaaagtaga
ctgaccagtc
atgatattte
teattcttea
ctccacaact
tgtaagaaga
gttaccatcc
gctgegaagt
aatggatgaa
caaaacaaga
atcttatgaa
gtcatttcaa
tctagttata

tctecteesa
aaaatagcca
gtgttaaaca
ttaaatcatt
actcatctca
ttctaatgct
ccaaggcatt
actcacactt
tcacacttst
attctctett
tteactattc
catgacctaa
aaagattaaa
tttttteact

agecagttat

catgaactga
ttegcaaaat
aatgaacaat
tgtattgatt
gtacccatac
tatccatcta
ctecattgea
cacagaagaa
ggatgttcta
aacaagcttg
acegretgta
gacagcaacc
tttttttace
geetectceta
agttgaaact
agaataatga
ctcatectaa
cctaaccaca
atagacccaa
ccaaaaaaat
aacaattttt
attttaagaa
tccatgetaa

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
2700
2760
2820
2880
2940
3000
3060
3120

3180

3240
3300



taaatactct
tacataaatt
ttaaccactt
aacaaaagtg
geatgcccte
gattttactt
gtatcactta
ttatgaaagt
ccatacactt
taattegtat
tctagaaaaa
agacactgag
aatgacctcet
caacagccat
tgtaaagaat
cagagtatteg
ctetcceaca
caaacagaca
aaagttgttce
agagatttec
tettetttec
cctgattaca
atgcagegeg
caacagaata
cttgcctett
gaaaagccag
cccaagagga
atttaatttt
gaaatgaaga
agatgaagat
aacaacgaaa
cttegacttt
tattectact
gcttattaag
gtttttttat
aactgaaaaa
ttteccctta
aataataaca

graaaggett

tttcagttee
agtttttaat
gcaaaattta
attttcacct
gggtectaac
tctgagtcte
cagactaacc
gaagcatagt
aagcaagcte
ttectttaaa
tteggagattt
agagacagac
gtgcteatte
gagagtcatt
gteagcaaag
aagaagecag
gaatctgtac
ctttectcaa
cagccacctt
ttageacaat
ctaactcaca
agttttatgt
aagccatgac
tttcacttca
gggtaagacc
tagaaattec
aggctctaga
caataacaca
caaaaaccca
caggaaccca
agtatggagt
gtacactgaa
ttttaacttt
aaaglaaaig
tagaaattst
attgtagact
gtctecttat
aacactgcct

aactcagcag

aaataaaacc
ttaactaaag
taacacactt
gtttetttta
aaagtatacg
attttatact
cttcaaaagg
tatgagccag
tegegaatga
agatagagtt
gtgtegcatat
agacagtaaa
acctgtctet
gtggaaagaa
gegageaagt
agtggagagc
agctctccgt
acatataaat
tttctaatge
ttgactgtaa
ttagttacte
tttctctaaa
atttatccac
ttetagtete

aggategcacc

caaatetatc
geeccacecte
attcaattaa
acctttcaaa
2aacagaaga
ctgragaatc
gaaaagaaaa
tgtgtatate
aataaaaaeg
tattcaataa
ttcaaatcag
teatettect
tctgtcagec
gtettgttte

catttgtect
tetatetttt
aaggtagtca
ataacagtee
aagctgaatg
tetetectet
agaaggctaa
caatettttt
gagttegese
cttccagatt
attttatett
cagaggagca
tceccacctt
ataaaataaa
tgtgaaaaaa
ctagtaatga
ttatgacagt
gatgaggcag
cttctctata
tttagaagta
aagtaagcat
acacatatca
cactgtcage
acctctecet
gctgaaataa
agaatacaca
aaacaggatt
agaaagegaa
tctaaagaaa
aageaaagec
gctagactct
ctgcatgcat
tagggtagat
tggcttctec
tagtacatgt
ttageetest
cacaacaaga
cctetectea
cccagactcet
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atattattag
gaattcataa
gatgecttet
atcgatttta
gatctatecc
ttcttaccac
gttactaaca
atttagggaa
gaatcaactc
ttaactgtst
gtaaacagac
ctaaccacaa
geecttttata
attaaaaaat
atgaataaag
gtatctesta
ttaaacttaa
ttcattcage
tcttttacat
geaaategea
ttetteegtt
aaagaaatgt
aaaaacatga
cacctgcact
aaageestca
caggctttct
tttgacttca
atacaaggct
ataatctett
aattaacget
aaaaattata
ttatactgac
ttttttttaa
ataggcagaa
tacaaataaa
caccctaaaa
aatggectaa
ataccetctg
gtacatttcc

ggaaaatatc
gcataaaatt
caagtagttt
tgaaaatcag
aaatatgcca
ategcttcca
tttegaagsc
tgtetecaaa
ttttatttec
taatagttac
acatacccag
acegtttaca
gcaactatag
cctgeaaget
ggcaccgate
ccccagtate
tttaaattat
ctgtatgtat
geagacaatg
agtattteta
attgcatttt
cctaageact
acttagccct
gegagtcacca
gacaatacaa
aaggatatee
cagataaatt
aaacaaataa
ttaaagacac
ggcatctgat
aaggtttaga
caatgtacac
gtgaaagcaa
aactagcegta
taccatttta
aagggcattt
tgctatgaat
catatgtata
aagaaaggtc

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640



tecctttage
tctatctgct
tcagatggtt
ctctetcata
agatatgttt
tagatattat
tgtgttecaa
acacacaaac
taacatctat
ttctategte
gtaatagtaa
ggatatttct
ccataagtta
taattttata
tttaatttct
agataccttt
ttttctgttt
atgacttaca
acttftaaat
atatgattac
ccaaatacaa
cataaagatg
ttcactttat
aattctgtee
tttttttget
tatatccate
tcttcttaag
caagaattca
ctagattctt
tttagataga
ccacaggagt
ctaaagteec
gcttcccgac
catttegtca
gtaatttatc
ctcegaaagt
ccgaatttaa

acttccctat

actggtectt egccagetee
aagaatagtt ttgcatgtct
tatgttaaca agtatgattt
tatctatatt tatctatcca
atagcaattg catataaata
tettcatttt agaatgttat
ttgcagtate agtttcagst
acatttcaaa catgttttat
tcttaatatg ttttatgtaa
attgaaaatt agtaggcaga
atgattactt tttgtttast
attcatatag aaatgtgatt
tcaattttag ttctgtecca
ttttccteat tcaaatttat
gtaaatcaga atattcagat
gaaatgtagc atatcccaaa
taaaaaacct cttatgaaaa
gctegaaage attctgtaca
taatggcaaa gaaagtcaac
aaaaaaaaaa gtttaaaatt
ttctatcgaa atcacctgaa
gactgctcca aaaagaggaa
cttagttaag taaaaataaa
tgataataaa gtaatgacca
gcatatatag ctgtgetaca
gagcagattt tagcattcag
gagatcgate acacagatac
ctcagttaag attttgecca
gtecctgtega gectecacte
aatataccta ctcttaacat
acactttaaa gcagggactt
atgtgettec ctaaagctta
taatgtggaa aaagtctgaa
cetggaggaa aatgatttca
aaagaaatga aatatttaga
atactccatc acagactgct
ggggacataa tgactacttc
gagatggaag acggactict

teeagaatea
caggtcttee
atggcaaaca
tatatatgta
gagagatagt
cttegtatet
atgtacatst
gtttaagctc
gtacagcagc
gaatttttst
atagttttat
tactctcate
aggcactttt
atgcccgtet
gttgaaaaag
atgcaaccca
ctatteccat
tataagacat
aaaggaagtt
tttcttegce
actgaaatca
tcaagaaaga
atctgactet
cttttcaget
ttttaatgte
cttesgtctc
atacagacta
ctgatttcca
atttccctaa
gaaccatttt
cactcttcaa
ataactgaca
aaatgatttt
ccaaatagat
taaattccag
cactaagaag
tectacacag
aatcagetac
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getctcaget tttagaaaat
gccacaaaat atcagtttaa
tagatctcta atctecattt
cctatatata tcaaatatea
atgtagtage aagagagaca
ttaaaaggaa aaacttaaga
tatgtetste tateagagac
aatattcaaa cacagaaata
agcattatta aatactgtat
aatgettctt aataattttt
aatctataca tgaataaast
tacttatcta catgctaaaa
actgaataaa aataatcagc
aatgttcceg getttttttt
tctttgcctt cagatttaaa
gaggctegca atgtcaacat
actaaatttt ttacttgcte
taaatattga ggatacteka
catatgaaat caaactagta
ccagtcttat catttctgag
ccattctage ctesttttce
atttegctca cagtgaatta
taactacaga aatcatttca
ggagegacta acttcttttt
aaatgatgac tgcatcagct
ccagtcaata tctacgagtc
acaaatgtga taccaataat
cacaagaaac ctagaattta
atcacaaaag ctacagagta
aaatatatgt attactgtset
tectctccaat cacgtgttac
ttgccttaaa aaageesttt
aaatctttca ctaaatttct
actctcatta attttttaat
atttccccca ccatgagett
ctctactgca gtcaaagtga
aaacattatc catctctaac

cagagaggec tctgccaact

5700
5760
5820
5880
5940
£000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
§900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7820



tcageecttt
teagtgagaa
aaatgccaaa
getgaaaata
ttgtttacce

caaaacaact

gatgaataag aatggttgag agcgctcatc

agtgagagaa
tgccagttaa
aattcttcat
aaaaactatt

gttttgagat

tacctcactc acctcttsga

aatcattaaa
a
<210

5
<211 8427
<212 DNA

accgttttat

<213> Homo sapiens

<400> §
gcacctecca

teeccagect
agcteseatt
ctateteger
tttaaaaaat
Baggccgage
gtgaaaccce
aattccagct
gcagteagct
ccgtetcaaa
acatgetaec
agatactegc
acatatacat
tcaaacagce
agtcastetc
tctttctese
tgatagatte
acaaaagees
agtgcaaaca
agecttgtee
ttcagttact
gcaageacat
gccaaaaatce
agaggaaaaa
ctgctgctaa
cggtcataga

ccacgcccag
getctegaac
acaggcgtga
gegeagecta
atttctteee
teggcagatc
atctctacta
gctcgagage
gatattecec
taaataaata
cctcagcaac
taagcaagta
tecagcttac
aaaaggaacc
ctaaaagaga
getgtttact
gtacatactt
cattttecag
ttetaaacaa
tategateca
geteteatag
tttacacaca
tcaagetctt
aatgtgaagc
ttctaaacst
ttttaacaat

ccagagaaat
ccaaagcttt
gectcaatgt
tttaatgact
actccagatc
tatgcataaa

attgtttaag

ctaattttct
tcttegacctc
gecaccrege
gtattattac
ccagecetee
acttgagece
aaaatataac
cteagecate
cactgcacte
aataaataaa
aatattgtaa
agaaaggcac
acttacattt
agccatgeaa
aaattaatet
ggcctccaat
ctaaacacaa
catcttattt
taaattttca
atgagtacta
tecttttees
gcaaaaacat
agaacagect
gtgctatttt
ttactgagce
taatccctet

aaatcctcat
ctttetcata
gaatcagtaa
aagactcaga
tgtaatcaag
gcacactaat
catttcctag

attttcagta
aggtgatcca
ctgeccatat
agcagattge
tgectcacec
aagagttaag
aattagecag
agaactecte
catatccagc
taaaactaaa
gaactcctes
tgccctgett
tccaatatcec
ataaaaatac
aaagaattaa
acatcaatcc
cagaattttt
tecttaatca
ttacctttte
gacagsecaga
gecatacatc
tctcaggaat
gagecttctga
ttaaaataac
cttattatet

aacaaccctce

16/21
ataaatgaat tcagtataac

gtagaaaatt tageegtate
aagcaacttc tataaaaatt
tttccatctc tattacacte
gtttgccaga gtgttttcca
taagtctgaa aaaccccaaa
atataacgtt ctaaaaagec
acatatttes ctacaaatct

gagatgaget tttgccatet
cccgccteag cctaccaaag
taacaaattt taaatcacaa
tttectatat aaacaagtac
ctgtaatccc agcactttegg
asaccagéct geccaacatg
gcategaget gcatecctat
gatcctgeea gecagagett
ctgggcaaca tggcaagact
ggcagagttt tcttaaataa
caagagaaaa agctggaata
ctecatacat tcaaactaag
ccaggcatcc ctttcccttc
aagttcaaga gcctaaaaga
gattttttea aactacactt
tgtaacacte tgaactacag
ccaagettac atacactgta
actagttteg atattctaac
aactttctga agtcaaccaa
gctgaatact agtcaaaata
acttageegag aaacteaget
ttetcacatc attaccataa
tcaaattata ttgtaaaaag
agtaactact actactgctse
gccaagcace gtgctagata
tgatattagt taataaaatt

7980
8040
8100
8160
8220
8280
8340
8400
8401

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



aaagtagaat
aaagacattt
aaaccacatt
ttattacaga
aaccttacee
gataataaga
cctetatcec
attttetgte
ctaaaacact
atattagtaa
aaaatggagc
gcatgcagig
aagtaaacca
ctatatctta
gcacacagtt
attagaaaaa
gatgaataaa
cattctctaa
cctgtaatcee
accatcctgg
ggteecgcac
cteggagete
tgtgagattc
tttaacaatt
caaacattce
acaccccate
caatatttat
acatccccac
agcccactte
gtaacacgtc
acacacccte
ctgcatcage
catgttttee
ttaacgeaat
gacgegctac
agatagcagt
aaagttttee
ttaatteast
catggttaac

cctcaccaaa aaaatttaaa
cacctettte tetgectcag
tattttcage aattccagtt
agaatcacag aactctgaaa
aacaactatc cccattttaa
gecttctcat geccacacta
cacatgcata aaaataattt
taaaccttat agtagctgat
aggttetttc tgaagactca
tcaaactact tagcagaaag
agacaagaag gaagggtttt
ctctaatcte aagttaagca
cgttatcaca geaagtttea
ttatcagagt ctaatcaaat
tctctageac ataccegaaa
tcttacgtag gagaagcaca
aaatataatt tttgaaatag
tcctccecca caaaaagttt
caacacttta ggaggctgag
ccaacatggt gaaaccatct
gectgtagtc ccagetactc
gaggctecag tgagctaata
attctcaaaa aaaaaaaaaa
attcaagatg tattttataa
ccatattcta atattgccca
acaaaaacaa acaaaaaaca
gcectecatt ceteacctet
acacacacgc ttctacaaag
tctcatccac tgacctctte
caaacacaag ctgataagtt
ctattttcte caagtctsgts
agecctaaca cagetestes
aatatagtcc aagaaattcc
ccagctaaaa atcatctgea
tataaaggat ttgaagcttc
tgccatgett actataccca
gtacttattt aaaatttaaa
gaaataatca actactgttt
aatacttgga tctgcagcag

ctttccaaat
actacatttt
aaagegtaca
ttaaatactg
aaaaaaagga
gcaatgaatg
acatctgcta
aaaaaataca
ctttagaatt
ttcttagage
ccgtactstt
aaaactgcaa
agaaagtctg
ttaaatcaaa
aagtatcaat
gaaaaaaatg
ttttttaaag
aattgtttteg
gegeetgaat
ctactaaaaa
aggagectga
tcgcaccact
aaaaagttta
ataatttttc
ccaggaaata
ctgaagttct
aattccctac
aacacttaga
tgaaaacaca
tgagctagaa
gaaggaggct
gttattttca
taacaaggaa
acacatgcta
sfcaatacaa
cttttatcag
aaaaacacac
gatttetaag

aaaaaaaatc

17721

aaaaatataa
caagtattaa
gatattcaag
gcacagaaaa
acagcatata
atgccataat
agtcaagttt
ataaactaat
tgagcageat
gctgegaage
taaatcaact
tgcatactes
aactatctag
tttgtatett
atttagacca
ctgaaaaage
tttgaatgea
gcceggecece
tacgagatca
tacaaaaatt
gacaggagaa
gcactccage
attgttttaa
ttgaagaaaa
attttittag
gcttttgtca
acacacacac
aaaacagtat
aaagattttt
tttacatata
gegaaagaac
gecaacagca
agataagctg
ctacatttca
catactstce
gaaattacte
acaatttage
tatgteectt
aattccttte

ataaattatt
atttacacta
atgttgacaa
ccttecatee
tatcaggctt
tataaagaga
tcaatatatt
ctaaggtaaa
aataatcata
tgtgtataat
acaggtccca
gacttetagt
cacaatttga
ctctgatgts
acattttcac
aaaaaaactt
teccatttcaa
gtgectcace
agagatcgag
agtteeecat
ttecttgaac
ctegtgacag
caggttectt
ttctcagaag
taatacecac
agtccttact
acacacgcac
tccaactaca
taagctatca
tacagttect
taagtecaat
ccttcacaaa
gcacacaaat
ccataaaagt
ataaggccag
tcattaccece
gttcteacte
tesagateca
tectectect

1620
1680
1740
1800
1860
1920
1980
2040
2160
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900



tctectcaag
tcttttteec
aagcctagat
ctttcttgac
aagaatagtt
taagecages
aaattgccac
acctcacata
ageggacaagt
ctattcaaaa
acatatacac
aataaattca
aacatacacc
aaagcccatg
aaataatate
attccattaa
attaaataca
atataagctt
gaaaaagtta
caccettcac
agtcacttct
aattatctat
aaagcteaaa
actcctctag
tgatatatcc
acaagcttga
cattcaaaac
geggaacttac
aaaaactgta
ttttttttta
tataacaaag
cgtegtesct
agtcaggagt
aaaacttagc
aggcaggaga
tecactccag
ctatagtgtce
geatttaaag

tactgacagt
ttetetgttt
catcaacctg
tacttagaaa
gccttcaact
agageggaga
acaagtctag
taatttctaa
aatagaaaag
atttaacaca
acaaacatac
atgcaatgtt
teagaaaatt
tacaaaagct
aaaattcaaa
aggtcagaga
aaagccttca
aacttcagta
ataacaccct
agaagcaagt
aaaatttaag
attttacttt
ctcaaggctt
attteagtag
atatatacct
aagctttage
ttgaaccate
atactcacta
atageggaca
aattatgaga
acattttteg
cacgcctata
tcaagaccag
cegggcgtagt
atcecttgaa
cctgegaaac
cageetgcac

acagaagett

ttgtattcte
aagttatttt
ttagecctca
aggcagaaaa
gagatatttt
gacttecage
tgtaagaaag
aagctttesa
ttattcataa
catataagaa
aaagtagaaa
aacatattat
aatgtgatca
ccteagaagt
catgtttcaa
cctaaaactt
gcaataaaat
tetcttcaca
gagagstttc
ttetatattt
atactatacc
aaaatgtttc
taaactttte
teatttcett
aatactaaca
cagtaagaat
acatctgtta
aaitcaacta
tacaattcac
aactgactag
taaccacage
atcccagcac
cctgaccaac
gecggacace
ccteegagec
agagcgagac
tttaaatsta
ctgtceatet

aatgcageca
tccectagge
teceettect
catttcteta
caccaaagtc
gtactzaaag
ttectttaga
agagttcace
agtctactte
ttatacgaaa
acataagcta
ctctttttta
aaacgttaaa
caacataaat
gaaatcagtt
taattcctte
actaaggata
gaaagcttta
atttttatct
actttctaaa
ttttgatage
tattccaaat
gettattttt
gtecatcctt
catacagata
ttttcagaaa
ctctetcaat
ctatcacatc
aggatcttca
geageatttt
agtatttaaa
ttteegagec
ategteatac
tctataatcea
agaggttgea
tecgtctcaa
ttactttcte
attaattagt
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aaacaataaa
ccacaaacag
atccecteea
actgattcca
ttttttattt
gragaagteg
agagtccaaa
ataattttaa
aacattttta
gcctacaaaa
tttaagaaat
aaaaatceca
gaattcttag
cattaatatt
ctagatatag

ccttetetgt |

caaaatttaa
ctattcactg
aaacagttaa
ggeggcaatt
ctcataaaca
ttgtgagcag
acacaaaaat
ctaaaataga
tacatctttt
gttagcagag
aagagtctat
acatcaatgg
aaagegaaaa
ttcaaaagca
aaacaaaaat
caaggcagst
ccegteteta
cagctactca
gtgagecgag
aaaataaaaa
aactgatatg
tacctatctc

acaazaccca
agtcaaaata
tactggttca
aagtatagaa
actttttttt
aggagtattc
ggatgectea
gactgaatte
caaaagataa
tagtatgecc
aattatctac
aagcagcaaa
gcctataaaa
tcccageaca
atataaaaga
ttgaatagta
aagcacatta
tctetaggat
gtetttttct
tcaaaagaat
caggettcect
agtttataag
atttcastec
aaaacaaaaa
tcactgtgaa
tcagtcaaaa
agaagaatca
agaaatgaag
teatcttttt
gcttcaaaac
ttaggccese
ggatcaccte
ctcaaaatac
ggagectgag
atcaceccet
aataaaaaaa
gaaaaagtta

aacaacttaa

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180



tatctgcatg
tacteagaaa
tttctagcat
catgatattt
gctataaatg
atcaacaatg
aggctaactt
tatattagaa
ttcaacacac
ttatagggat
aattacaaat
tcceetteca
ctatccgcaa
ttatttatga
ttaatcctgt
ttcaaaaatt
atgtaagcag
ggatgeacce
tacaatttag
tecctcagte
ttaaaaagea
agtcaaactg
aaaaaaagcc
gtgcactatt
cagaaatttt
agataegtcc
aactagtttt
agaaggaact
tttccaacaa
gtcttcaaag
gatgtaaaca
gtacccttac
gataattcca
ttcccagagt
ttctaatatt
gctcgagcat
ctategesca
gatgaggccc

ctttcttacc itttatgaag
acagtatttt gcctacaaaa
ccccaaattt ttaaaacttc
tcagtgataa tcaattcacc
ctatgaaact gttaaagtae
acctaccact gatacaactt
aagtacatca accatatgta
tcatagtcte taaatcceag
tataccectt tccaaaatct
gataacaage cttaaagece
aattttttaa aatacatect
aataaaataa ttctaaacag
tcgcacatct actttgtaca
atggaatttt taaatgeact
tgcttagetg aagctaagea
tectttatct tectetagea
aagaagagta tticagagsc
ttcaaagcta aaagaaatag
cccaggtage tetctttttc
caaaatacaa catgcttaaa
ttcaatagca cccaagcaaa
taaatactat tatgttacca
cctggaatat tcgtaacatg
actatactct tcacttaage
tttataaaca ttagcataac
teggatttga aaatgtattt
aagceccacaa caccgattece
taccaaaatt azaatgaata
tgctetaaac caaataaatt
accaaaagca aagctgacct
aatatcataa acactgaaaa
cageccctca ataaagetac
geeectegee ttaaagaatc
gcacaactge tttaaaaaaa
caactatcca ttatttatat
ctacattcct gacaccgact
aatctttgaa atctgaaaca

acacatgcce ggacctt

aacttttata
tagacaaaat
gacacaaaac
taacactaac
ctatattcat
gacttacagt
tttataaage
ggraaaaaac
caactactct
taaatcatac
caacatccea
tectctatac
gtcaaagact
tactcaaaat
gagctgtaat
cctectacts
agctecttee
gccccateca
atctattact
taaagcctec
acactttatt
aaagcaaaag
ttagccagat
atagttstac
tgtacacaaa
ttcagacatt
ataaacaagt
atagtatttc
gtgaaactta
atttatttct
gtacgcttac
agatgttiest
cctatcaagt
aaaaactttce
ataaatgttc
attagcaaaa

cagccacaaa

19/2
tetattatct

tcaaagcaga
tttacaagca
agagtttcaa
ctttatgcag
tcaagaatct
cgagtgccta
tacaagaagt
atatcctatt
caactacttt
ctcatcaaca
caagegeccag
tcactttcaa
ctttcteggaa
aagtagcaag
gatagcattt
agaagactea
tcacttatac
actccagttc
aaaattgtct
atgggcagcc
tctgatgtta
gtttatattt
atctacaaac
atttectctt
tttaatgacc
aaagacagaa
cagtaaaaat
aaaaaggaag
attgcttaga
atggtttage
gagaactcge
gaacctgtea
atcagcccaa
ttecetetet
atgeacaact
gttcactete

1
catttgstct

tttatcaaac
accacagtgg
aggaccatgt
ttactgttac
cagtctttec
aaaattgatc
ctaaaatttt
tgtattaata
tgtttataac
caagactaat
aatccttata
gtagcaaaca
ctttaaggte
accctcaaaa
agagatctte
ataggaaaaa
cttctaaaaa
cacaaagact
aaaaactaag
aagcaatgtc
aaaaaaaaaa
tgagaacttt
gttttaasgta
tgccatgaaa
ccctaaaata
gaagagaata
gtagtaacag
gageggecca
gteaacacca
ctcaatttca
tcaaaaagea
aaagacttec
attaatctea
aactttecca
ccttececag
aaggccaget

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8427



A\

2102
<2122 DNA

b
Q11> 1704

<213> Artificial Sequence

<220>

{223> Fragment A

<400> 6
ggtaccacce

tgttcatcte
gtacggteec
geaccgccte
ggaageteea
gcaaggacag
agcacaagst
gcttcaacag
cccagtecct

aaaattaasf

eeeeeteeta
tteegaacca
gettcaages
caggctcace
ggtectecaac
acaggcegtga
tegttacece
tettecctte
tecctttage
gtgateettc
agtccacgtt
cegtctatte
agcteattta
tggaaagtce
agcaaccagg
tctcaattae
acccagttce
cgaggceece
aggettttec

<2102

7
<2112 1120

<12

aagetgecta
ccigetecte
cgcccectee
ceteetetec
caacgcccte
cacctacage
gtacgcctge
gegggagtet
ctectegcce
tecatcattt
tegagcaage
agctggagte
attctectac
taatttttgt
tectaatete
accactecte
cagceteacc
cttteteece
gttccgattt
acgtagtzee
ctttaatagt
ttttgattta
acaaaaattt
ccagectcee
tgtegaaagt
tcagcaacca
geccattete
tctgcctete

aaaaagctce

getaagetty
tegatctece
gtettcatct
ctectgaata
cagtccgega
ctgagcagea
gaggtgacce
tagegeccce
tggaagttgc
tetctgacta
gecaagttes
cagtegcaca
ctcagectec
tttttteeta
aggtgatcta
cacgegeect
getacactte
acgttceccg
agtactttac
ccatcegccct
ggactcttgt
taaggeattt
aacgcgaatt
cagcagecag
ccccagecte
tagtcccacc
cgccccatee
agctattcca

[1°4'14

DNA
<{213> Artificial Sequence

<2207

{223> human |eGl signal + human

400> 7

ctagcgccac
gcecatateg
teccececte
acttctacec
actcccagea
ccctgaccet
accagegcct
tttaaaceee
cactccagte
getetecttc
gaagacaacc
atcttesctc
cgagttette
gagacgeret
cccacctteg
gtagcgecsc
ccagcgecct
gettteccce
gecacctcega
gatagacgat
tccaaactgg
tgcceatttc
aattctgtee
aagtatgcaa
cccagcagge
cctaactcce
cteactaatt
gaagtagtga
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catgetecte cagacccage
cgatatcgte atgattaaac
cgacgagcag ctgaagtccg
cagagagecc aaggtgcagt
gagcgtracc gagcaggaca
gagcaaagcc gactacgaga
Bagctcccce gtcaccaaga
tegcatcect gtgaccccte
cccaccagec ttgtcctaat
tataatatta teegetseag
tetaggecct gceegggteta
actgcaatct ccgcctecte
ggattccage catgcateac
ttcaccatat tgeccagect
cctcccaaat tgctgeeatt
attaagcece gcegetgter
agegcecret cetttegcett
tcaagetcta aatcegsesc
ccccaaaaaa cttgattage
ttttcgecct ttgacettes
aacaacactc aaccctatct
ggcctattgeg ttaaaaaatg
aatgtetgtc agttagastse
agcatgcatc tcaattagtc
agaagtatgc aaagcatgca
cccatcccge cectaactee
ttttttattt atgcagagsc
geagegctttt ttgeaggcct

{eG1 constant

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1704



* tgctagcgce
getectgage
gtcttecccee
ctegtcaage
agcgecetec
gtegteacce
aagcccagea
acatgcecac
ccaaaaccca
gacgtgagee
cataatgcca
gtccteacce
aacaaagccc
gaaccacagg
ctgacctacc
ggccagecce
ttcctctaca
tectccgtea
cccggcaaat

accatgaaac
caggtgcaat
tegcacccte
actacttcce
acaccttece
teccctecag
acaccaagst
cctgeccagce
aggacaccct
acgaagacce
agacaaascc
tcctecacca
tcccageeee
tetacaccct
tegtcaaags
agaacaacta
gcaagetcac
tecatgaggc
gagatatcee

acctetegtt
tgtgcagece
ctccaagagc
cgaacccetg
cectgtecte
cagcttessc
ggacaagaga
acctgaactc
catgatctee
tgaggtcaag
CCERBRaREag
geacteecte
catcgagaaa
gcccecatec
cttctatcce
caagaccacc
cetggacaag
tctgcacaac

geccgtttaa

cttectecte
gttagctcag
acctctggce
accgteaget
cagtcctcag
acccagacct
gttgagecca
ctgegeggac
cegacccete
ttcaactget
cagtacaaca
aatggcaagg
accatctcca
ceggaggaga
agcgacatcg
ccteeccetec
agcagetgec
cactacaccc
acgegtgeca

21/21

ctegteecag
cctecaccaa
gcacagecge
ggaactcasg
gactctactc
acatctgcaa
aatcttgtea
ccteagtctt
agetcacatg
acgtggaceg
gcacgtacce
agtacaagte
aagccaaagy
tgaccaagaa
ccgtggagte
tegactccga
agcagggcaa

agaagagcct

cteccagatg
gggcccaagc
cctegectec
ceccctgace
cctcageage
cetgaatcac
caaaactcac
cctettecce
cgtegteete
cetegagete
geteetcagc
caaggtctec
CCagCCCCER
ccaggtcagc
ggagagcaat
cgectecttc
cgtcttctea
ctecctetcet

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1120



