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<H0>

<120>

<1307

<140>
Q4

<150
151

<160>
170>
Q210>
QI
QI
Q1P

<400>

tggecectee ctegggttac cecacageet aggeegatic gacctetete cgetggggee
ctegetgges teectgeace ctgggagege gagegeeseg cgggcggsga agegegsece
agaceeccgg gtécgcccgg ageagetgeg ctgtcgéggc caggceggee tcccagtgga'
ttcgeggeea cagacgecca ggacegegel ceccacgigg cggagggact ggggacceegg
geaccegtee tgeeecttea cettecaget cegectecte cgegeggace cegeeeegte
ccgaccecte cegggtecee ggeecageee cetecgggee cteecageee cieeectice

titeegegge ceegeeetet cetegeggeg cgagiiteag geagcgetge gtectgetge

SEQUENCE LISTING

Oncolys BioPharma, Inc.

TELOMELYSIN-GFP GENE-CONTAINING RECOMBINANT VIRUS

G07-0006

PCT/TP2005/018401
2005-09-28

JP2004-285383
2004-09-29

24

PatentIn version 3.3

i

455

DNA

homo sapiens

1

geacgiggea agecetggee ceggecacee ccgeg

210>
Q1D

2
899

1/49

60

120

180

240

300

360

455



<212> DNA
213> adenovirus

400> 2
acaccgggac tgaaaatgag

geegeeagle ttttggacea
agecattttg aaccacctac
gatcccaacg aggaggesst
gaagggaltg acttactcac
teecggcage cegageagee
gltaccggagg tgatcgatcet
gatgaagagg gigaggagtt
tettgteatt atcaccggag
atgaggacct gtggcatglt
ccagaaccgg ageclgeaag
cgeeegacal cacetgtgte
ccttctaaca caccfcctga
geeglgagag (iggteeecs
cctgggeaac ctttggactt
Q10> 3

Q> 1823

<212> DNA

Q13> adenovirus

<400> 3

acatattatc tgccacegag gigttattac cgaagaaalg
getgatcgaa gaggtacteg ctgataatet tccaccteet
ccitcacgaa ctgtatgatt tagacgtgac ggececegaa
ticgeagatt tttceegact ctgtaatgtt ggcggtecag
ttitccgeeg gegeeegett ctecggagee geeteaceft
ggagcagaga gecttgggtc cggtitetat gecaaacctt
tacctgecac gaggetgect ftecacecag tgacgacgag
tgtgttagat tatgtggage acccegggea cggtigeagy
gaalacgeeg gacccagata ttatgtgtic gettlgetat
tgtctacagt cctgtgtete aacctgagee tgagecegag
acctaccege cgtectaaaa tggegeetge tatectigaga
tagagaalge aatagtagta cggatagetg tgaciceggt
gatacacecg gtggtcccgc tgteccceat taaaccagtt
tcgecageet glggaatgta tegaggactt gettaacgag

gagctgtaaa cgecccagge cataaggigt aaacctgtg

ctgaccteat ggagectige gagtgtitgg aagaltiffc tgetgtgegt aacttgetgg

2/49

60

360

420

480

040

600

660

780

840

899

60



aacagagctc taacagfacc tcttggtttt geaggiitct gtggggctca teccaggeaa
agttagtctlg cagaattaag gaggatfaca agteggaatt tgaagageft ttgaaatcet
gtggtgaget gtttgatict ttgaatctgg gtcaccagge getittccaa gagaaggica
tcaagacttt ggatttttce acaccgggge gegetgegge tectgtiget tttttgagtt
ttataaagga taaatggage gaagaaaccc atcigagegg geggtacctg ctggatttte
tggccatgea tctgtggaga geggtigiga gacacaagaa tegectgeta cigtigtett
cegteegeee geegataata ccgacggagg ageageagea gcageaggag 8aagecagee
ggcggeggea ggageagage ccatggaace cgagageegg cetggacect cgggaatgaa
tgttgtacag gtggetgaac tgtatccaga acigagacge attttgacaa (tacagagga
tgggcageey ctaaaggggy taaagaggsa gegegggect tgigagecta cagaggagec
taggaatcta getttiaget taatgaccag acaccgteet gagigtatta cttttcaaca
gatcaaggat aattgegeta atgagetiga tctgetggeg cagaagtatt ccatagagea
gcigaccact tactggetge agecagggsa tgatitigag gaggctatta ggetatatge
aaaggtggea cttaggecag attgeaagia caagatcage aaacttgtaa atatcaggaa
ttegttectac atttctégga acggegeega ggtggagata‘gatacggagg atagggtgge
ctttagatgt agcatgataa atatgtggee gggggtegeti ggcatggacg gggtggttat
tatgaatgta aggtitactg geeccaattt tageggtacg gttttcetgg ccaataccaa
ccttatccta cacggtgtaa gettetatgg gtitaacaal accigtgtgg aageetggac
cgatgtaagg gticgggget gigectttta clgetgeigg aagggestge tgtgtegeee
caaaagcagg gettcaatta agaaatgect ctttgaaagg tgtacciigg gtatectgte
tgagggtaac tccagggtee gecacaatgt ggecteegac (gtggttget tcatgetagt

gaaaagegte getgtgatta agcataacat ggtatgtege aactgegage acaggececetlc

3/49

240
300
360
420
430
540
500
660
720
780
840
900
960

1020

- 1080

1140

1200

1260

1320

1380



fcagatgelg acclgetegg acggeaactg tcacetgetg aagaccatic acgtagecag
ccactctege aaggeelgge cagtgtitga geataacata cigaceeget gticettgea
ttiggetaac aggaggeege tgttectace ttaccaatge aatttgagic acaclaagal
attgetigag ccegagagea tgtecaaggt gaacctgaac ggggtgtiig acatgaceat
gaagatctgg aaggtgctga getacgalga gaccegeace agglgeagac cetgegagte
tggcggtaaa catattagga accageclgt gatgetggat gigaccgageg agetgaggee
cgatcacttg gigetgegeel geaccegege tgagtttggc tctagegatg aagatacaga
ttgaggtact gaaatgtglg gec

210> 4

Q211> 605

212> DNA

213> adenovirus

400> 4
tgecatctagg geggecaatt cegeecctet ceeteeeceee cecctaacgt tactggeega

agecget1gg aataaggeeg gtgtgegttt gtetatatgt gattitecac catattgeeg
tettttggea atgtgaggéc ceggaaacct ggeectgtet téttgacgag cattectagg
ggtetttece ctetegecaa aggaatgeaa ggtetgtiga atgiegigaa ggaageagtt
cctetggaag ctictlgaag acaaacaacg tctgtagega ceettlgeag geageggaac
ceceecaccty gegacaggtg cetetgegge caaaagecac gigtataaga tacaccigea
aaggeggeac aaccccaglg ccacgliglg agtigeatag tiglggaaag agicaaatgg
ctetectcaa geglatlcaa caaggggcte aaggatgeee agaaggtace ceattgtatg
ggatcigalc tggggecicg gtgeacatge titacatgtg tttagicgag gllaaaaaaa

cgictaggee ceeegaacca cggggacglg gttticett gaaaaacacg atgataaget

4/49

1440

1500

1560

1620

1680

240

300

360

420

480

540



fgeea

AL

Q1> 20

212> DNA

Q13> Artificial

Q20>
<223> primer

400> 5
acaccgggac {gaaaatgag

Q> 6

QI

212> DNA

213> Artificial

220>
<223> primer

400> 6
cacaggtita cacctiatgg ¢

Q> 7

QI 20

<212> DNA

Q13> Artificial

220>
<223> primer

400> 1
ctgaccteat ggaggettgg

Q10> 8
Q1D 21
212> DMA

605

20

5/49



13> Artificial

9200
223> oprimer

400> 8
geccacacat ttcagtaccte

210> 9

QI 20

212> DNA

Q13> Artificial

20
<223 primer

400> 9
ccigtgieta gagaatgeaa

Q1> 10

QI 2

<212> DNA

Q13 Artificial

Q20>
<223 vprimer

400> 10
acagetcaag tccaaaggti

Q10> 11

QI 1307

212> DNA

<213> Homo sapiens

400> 11
accgiccagg gageaggtag ctgetggget ceggggacac tttgegitcg ggetigegage

gtectticea cgacggligac acgettecet ggattggeag ccagactgee ttecgggica

6/49

21

20

20

120



ctgecatgga ggagecgeag tcagatecta gegiegagee

tttcagacct atggaaacta cliccigaaa acaacgltct

caatggatga tttgatgetg tceecggacg atattgaaca

giccagatga agclcccaga atgecagagg ctgetecceg

cteetacace ggeggeeee! geaccageee ceteeiggee

cccagaaaac ctaccaggge agetacggtt teegtetggg

ccaagtctgl gacttgeacg tacteceeig cectcaacaa

agaccigeee tgtgcagele tgggtigatt ccacaccece

ccatggecat ctacaagecag {cacageaca tgacggaggt

atgagegetlg clcagatage gatggictge ceccteetca

gaaatttgcg tgtggagtat tiggatgaca gaaacacttt

ccfatgagee geetgaggtt gegetclgact gtaccaccat

acagttcetg catgggegge atgaaccgga ggeecateet

actccagligg taatclaclg ggacggaaca geltigaggt

ggagagaccg gegeacagag gaagagaatc fccgeaagaa

tgeceecagg gageactaag cgageactge ccaacaacac

agaagaaacc actggatgea gaatattica cecticagat

agatgticcg agagetgaatl gaggeeiige aactcaagga

caggggegag cagggelcac {ccagecace tgaagtccaa

gecataaaaa actcatglic aagacagaag ggeclgactc

Q10> 12
Q> 837

ceetetgagt

gtceeeettg

atggttcact

cgtggeecet

cetgteatet

cttcttgeat

gatgtittge

geeeggeace

tgtgaggeec

geafcttate

tcgacatagt

ccactacaac

caccatcate

gegtgttgt

aggggageet

cagetectet

cegleggegt

tgeccagget

aaagggicag

agaciga

7/49

caggaaacat

cegteecaag

gaagacccag

gcaccagega

tetgteeett

tctgggacag

caactggeca

cgegteegeg

tgeeeecace

cgagiggaag

gtggtegtac

tacatgtgta

acactggaag

geetgteetg

€accacgage

ceceagecaa

gagegeticg

£ggaaggage

tctaccteee

180

240

300

360

480

040

600

660

780

840

900

960

1020

1080

1200

1260

1307



<212> DNA
<213> Homo sapiens

<400> 12
gaggactceg cgacgglecg cacectgege ccagagegge ttigageteg getecticeg 60

cgetaggege tttttcecag aageaatcea ggegegeeeg ctggttcttg agegecagga 120
aaageeegga gctéacgacc gecegetegg cactgeacgg ggececaage cgeagaagaa 180
ggacgacggg agggtaatga agelgageee aggtetecta ggaaggagag agtgegeegg 240
agcagegigg gaaagaageg aagagiglcg tlaagtlitac geccaacggt ggattatceg 300
ggeegetgeg cgteiggees clgcegaaty cgegaggaga acaagggeat geccagtggg 360
gecggeageg atgagggiet ggccacgecg gegeggegac tagtggagaa ggtgegacac 420
tcetgggaag ceggegesga teccaacgga gicaacegtt tegggaggeg cgegatecag 480
glcatgatga tgggcagese ccgegiggeg gageigetge tgetecacgg cgeggageee 540
aactgegeag accetgecac tetcacecga ceggtgeatg atgetgeeeg ggagggette 600
ctggacacge tggigglget geaccgggee ggggegegse (ggacgigeg cgatgecigg 660
gglegtetge cegtggactt ggeegaggag cggggecace gegacglige agggtacetg 720
cgecacageca cgggggactg acgecaggtt ccccageege ccacaacgac tttattttet 780
tacccaattt cccaccceea cccacctaal tcgatgaagg ctgecaacgg ggagegg 831
Q1> 13

QL 987

212> DNA

213> Homo sapiens

<400> 13
C8gagagesg gagaacagac aacgggcesc ggggageage atggageesy €geeeeggsag 60

cagcatggag ccticggetg aciggetigee cacggeegeg geecggegtc gegtagages 120

8/49



gglgegggeg clgetggagg cggggeeget geecaacgea cegaataglit acggteggag

geegatecag gtcatgatga tgggeagege cegagteggeg gagetgetge tgetecaceg

cgeggageee aactgegeeg acceegecac tetcaccega ceegtgeacg acgetgeeeg

ggagggctic ctggacacge {ggtegiget geaccgggee ggggegeege (ggacgigeg

cgatgeetgg ggeegtetge cegtggacet ggetgaggag ctgggecate gegatgiege

acggltacctg cgegegeelg cggggeeeac cagaggeagt aaccatgeee geatagatee

cgeggaaggl ccetcagaca feecegatig aaagaaccag agaggetclg agaaaccicg

ggaaacttag atcafcagtic accgaaggic clacagggee acaactgece ccgecacaac

ccacceeget ttegtagttt tcatttagaa aatagagett (taaaaatgt cetgectltt

aacgtagata taagcetice cccactaceg taaatgicca tttatatcat tttitatata

tlcttataaa aatgtaaaaa agaaaaacac cgetictgee (titcactigt gifggagtif

tctggagtea geactecacge cctaagegea cattcaigig ggeattictt gegagectcg

cageeicegg aagetgticga clfcatgaca ageattitgt gaactaggga agcicagggg

ggttactgge tictetfigag tcacactigel agecaaalgge agaaccaaag cicaaataaa

aalaaaataa ttlicatfca {lcacic

Q10> 14

QI 8972

212> DNA

<213> Homo sapiens

400> 14
giccaagggt agecaaggal ggetgcaget fcatatgate agffgitaaa geaagtigag

geactgaaga tggagaactic aaatcttcga caagagelag aagataatic caatcatctt

acaaaactgg aaactgagge atctaatatg aaggaagtac ttaaacaact acaaggaagt

9/49

240

300

T
<D
<o

420

480

040

600

660

720

840

900

960

60

120

180



attgaagatg aagetatgge

citaacttag atagcagtaa

tcttatggaa geegggaags

atgggttcat ttccaagaag

{tcitctega cagattgatt

tttcectgga gtaaaactige

atctgtatca ageegttctg

agggtiteta aatggaagea

tattagageg tcttaaagag

ggicaaaaat gteecteegt

gagagtgcag tcetgtteet

gagaaagtac tggatattta

gaagaactig agaaagagag gtcatfgell ctigetgalc tigacaaaga agaaaaggaa

aaagactggt altacgctca
actgaaaatt tttecttaca
caaatcagag tigcgatgga
cagcgai%aa tagecagaat
ftacagicce aagcaacaga
catgatgetg agegecagaa
ggtaatggic agegticaac
agtagcacac actetgeace
gtgtattcat tgttgtcaat
ctagciatgt ctagetecca
clecteatee agettitaca
ggcaglaaag aggetceggse
cctgatgaca agagaggcag
gettactgtg aaacctgttg
aaaaalccaa tgecagetee
aaactttcat ttgatgaaga

attgcagaat tattgcaagt

acttcagaat ctcactaaaa
aacagatatg accagaaggc
agaacaacta ggtacetgee
tcagcaaalc gaaaaggaca
agcagagagg (calctcaga
tgaaggtcaa ggagtgegag
tacacgaatg gaccatgaaa
fcgaagecte acaagtcate
gettgetact catgataagg
agacagctgi alalccatge
tggeaatgac aaagactctg
cagggecagt geageactee
gegtgaaate cgagtectte
ggagiggcag gaagetcatg
tgltgaacal cagatctgic
gcatagacat geaatgaalg

geactgigaa atgtacggge

gaatagatag tcttectita
aattggagta {gaagcaagg
aggatatgga aaaacgagea
tacttcgtat acgacagett
acaagcafga aaccggetca
aaatcaacal ggcaacttct
cagecagtgt titgagitct
tgggaaccaa ggiggaaate
atgatatgtc gegaactitg
gacagticigg atgtcttcct
tattgtigeg aaattceceg
acaacatcat tcactcacag
atcttttgga acagatacec
aaccaggcat ggaccaggac
ctgetgiste tattctaatg
aactaggeggg actacaggce

ttactaatga ccactacagt

10/49

240

300

360

420

540

600

660

720

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



attacactaa gacgatatge tggaatgect ttgacaaact tgactitigg agalgtagee

aacaaggeta cgetatgete fatgaaagge fgcatgagag cactigigge ccaactaaaa

tctgaaagig

gcagatgtaa

tgtgetitag

ttgtcageac

aagacttaca geaggttatt gcaagigitt tgaggaattt giciiggega

atagtaaaaa gacgitgega gaagtiggaa gigigaaage atigatggaa

aagitaaaaa ggaatcaace ctcaaaageg tattgagtge cttatggaat

attgecactga gaataaaget gatatatgtg cigtagatgg tgeactigea

tititggttg geactietiac tlaccggage cagacaaaca cttfagecat falf{gaaagt

ggaggiggga

atcetaagag

acaatagtca

caggaageat

cacaaaatga

gcgaagtaca

aggaaacaaa

aalatagaca

ctetatggte

aatactggea

tcttcatcaa

gaacgcgead

aagcgaggtit

tcageeatte

tattacggaa tgtgtecage ttgatageta caaatgagga ccacaggcaa
agaacaaclg tclacaaact tlattacaac actfaaaatc fcatagtttg
gtaatgeatg f(ggaactttg f(ggaalictct cagcaagaaa tcctaaagac
tatgggacat ggegggeagtt agecatgetea agaaccicat tcattcaaag
ttgctatgeg aagtgetgea gcfttaagga atctcatgee aaataggect
aggatgecaa tattatgtet cetggetcaa gettgecate teticatgtt
aagccctaga agcagaatta gatgeticage acttatcaga aacttttgac
atttaagtcec caaggeatet catcglagta ageagagaca caagcaaagt
attatgtttt tgacaccaat cgacatgatg ataataggtc agacaatttt
acatgactgt cctttcacca tattigaata clacagtgtt acccagetce
gaggaagett agataglict cgtictgaaa aagatagaag tttggagaga
ttggtclagg caactaccal ccageaacag aaaatccagg aacttcttea
tgcagatetc caccactgea geccagatig ccaaagtcat ggaagaagig

atacctctca ggaagacaga agitctgggt ctaccactiga attacatigt

11749

1560

1620

1680

1740

1800

1860

1920

1980

2040

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



glgacagatg agagaaalge
tacaatttca ctaagtcegga
gaatacaaga gatcttcaaa
aaaagaggtc aaatgaaacc
tecagttatg gteaatacce
gatgataalg atggagaact
cagtigaact ctggaagegca
ataatagaag atgaaataaa
tatcetgtit atacigagag
cagcaggaat gtgttictee
glgegtitcta atcatggaat
tatgaagatg ataagcetac
gaagaagaga gaccaacaaa
cagectattg attatagttt
ttttcattcf caaagagttc
agtgagaata cgtecacace
fctgcacaga gtagaagtgg
aaccaagaaa caatacagac
agttcattal catecttitgte

gaagcagatt cigclaatac

acttagaaga

aaaticaaat

tgatagttta

ctegattgaa

ageegaccta

agatacacca

aagicetica

acaaagigag

cacigatgat

atacaggica

{aatcaaaat

caattatagt

ttatagcata

aaaatatgcc

atctggacaa

{tcatctaat

geccataaaa

cagaatgaaa

aaacacctica

agcagtaaaa

gccaagagec

agetetgetg cecatacaca ticaaacact

aggacatgtt ctatgeetta tgecaaatta

aatagtgtca gtagtagiga tggttatgst

tcetattctg aagatgatea aagtaagttt

tacatagtgce aaatcatatg

ataaattata gicitaaata tf{cagatgag

gatgggeaag acccaaacac

caaagacaat caaggaalca aagtacaact

agttccaace acattttgga

cggggageea atggticaga aacaaalega

cttigigica agaagatgac

ctgaagaaga acagcatgaa

aaatataatg aagagaaacg tcatgtggat

cttcatcaca gaaacagtca
ccgaacatat gtecttcaage

agaatcaget ccatccaagt

{cagectcaa aaggetgcca ctigeaaagt ttettefatt

ttattgtgta gaagatactc caatatgtit tfcaagatgt

atcagecligaa galgaaatag gatgtaatca gacgacacag

cctgeaaata geagaaataa aagaaaagal tggaactagg

tcagctgaag atcctgtgag cgaaglicea geagigteae ageacectag aaccaaatee

agcagactge agggiictag ttfatcttca gaatcageca ggeacaaage tgttgaatit
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2820

2880

2940

3000

3060

3240

3300

3360

3420

3480

3540

3600

3660

3120

3780

3840

3900

3960

4020

4080



tcttcaggag cgaaatetce clcecanaagt getgctcaga cacccaaaag
cactatgtic aggagaccce actcatgtit agcagatgta ctictgtcag
agittigaga gicgttcgat tgccagetce gttcagagty aaccatgcag
agtggeatta faagccccag tgatcttcca gatageeetg gacaaaccat
agaagtaaaa cacclccace acclectcaa acagetcaaa ccaagegaga
aataaagcac ctactgetga aaagagagag agtggaccta agcaagetge
geagitcaga geglecaggl fettccagat getgatact! fattacatit
agtactccag atggattttc tigticatee agectgagte ctetgageet
tttatacaga aagatgigga altaagaata atgcectccag tlcaggaaaa
aatgaaacag aatcagagca gectaaagaa {caaatgaaa accaagagaa
aaaactaltg atlctgaaaa ggacctatta gatgattcag atgatgatga
cltagaagaat gtattattic tgccatgeca acaaagical cacgtaaage
geccagacig cttcaaaatt accltecacel glegeaagea aaccaagica
facaaactic taccafcaca aaacaggitg caaccccaaa agcatgtiag
ggggatgata tgecacggst glatigtgtt gaagggacac ctataaactt
acalclclaa gtgatctaac aatcgaatee cetccaaatg agttagetse
gttagageag gagcacagtc aggtgaatit gaaaaacgag ataccattce
agaagtacag atgaggcica aggaggaaaa acctcafctg taaccatacc
gacaataaag cagaggaagg tgatatictt geagaatgea {taattctge
gggaaaagle acaagectitt ccglglgaaa aagataatgg accaggicea

gegtegtett ctgeacceaa caaaaatcag tfagatggta agaaaaagaa
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tccacctgaa
ffcacttgat
tggaategta
gecaccaage
agtacciaaa
agtaaatgct
tgecacggaa
cgatgageca
tgacaatggg
agaggeagaa
tattgaaata
aaaaaageea
getgeetetg
ftttacaccg
ttccacaget
{ggagaagga
tacagaaggc
tgaatfggat
tatgeccaaa
gcaageatet

accaactfca

4140

4200

4260

4320

4380

4560

4620

4680

4740

4800

4920

4980

5040

5100

0160

5220

5280

2340



ccaglaaaac ctataccaca aaatacigaa
fcaaaaaata atttaaatec {gagagagt(
aattlgaaaa ataattccaa ggacttcaat
agaggaaglt tigettttga ttcaccteat
tgttittcac gaaatgatic tttgagttet
tccagggaaa aggetgaatt aagaaaggca
accagecaca cagaactaac clccaaccaa
aagcagecaa taaalcgagg fcageclaaa
cagtcatcca aagacatace agacagageg
gctattigaaa atactccagt tfgettttet
atlgaccaag aaaacaacaa taaagaaaat
tcacagggag aaccaagtaa acctcaagea
gaagataccc cagtttgttt ctcaagaaac
gaagatgacc tgiigeagga atglataage
agactcaagg gigataalga aaaacatagt
gatctgacac ttgatttgaa agatatacag
gattcagaaa attitgallg gaaagelatt
ttacalcaag ctgetgetge tgcatgtita
atecttteee tgaaatcagg aatctetetg
gaagaaaaac cctitacaag taalaaagec

acaliggaaa ctaaaaagat agaaictgaa

fataaaagii teattactgg aaaagitcga

tataggacac gigtaagaaa aaatgeagac -

{fctcagaca acaaagatic aaagaaacag

gataagetee caaataatga agatagagic

cattacacge ctattgaagg aactcettac

ctagattttg atgatgatga tgitgacett

aaagaaaata aggaatcaga ggctaaagtt

caatcageta ataagacaca agetatigea

cecatactic agaaacaate cactitficee

geagecaactg afgaaaagtit acagaat(tt

cataattcet ctetgagtite fctcagigac

gaacctatca aagagactga gceccctgac

tcaggetatg ctectaaate atticatgtt

aglictetea gtictettag tatigactet

fccgeaatge caaaaaagaa aaagecitca

cccagaaata tgggtggeat attaggigaa

agaccagatt cagaacatigg tctateceet

caggaaggte caaattccat agtaagtagt

tctagacaag cltcgtctga ttcagatice

ggatcaccat ttcatcitac acctgatcaa

ccacgaattc taaaaccagg ggagaaaagt

aglaaaggaa tcaaaggagg aaaaaaagit

tctaatlcag aaattfcagg ccaaatgaaa
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0400

5460

5020

0080

0640

5700

o760

5820

0880

0940

6000

6060

6120

6240

6300

6360

6420

6480



cageceetic aageaaacal geeftcaate tcicgaggea ggacaatgat

ggagt{cgaa atagetecte aagtacaagt cctgiticta aaaaaggeece

actccageet ccaaaagece tagtgaaggt caaacageea ccacttctee

aagccatelg tgaaatcaga attaageect gtigecagge agacatecca

tcaaglaaag caccttctag atcaggatet agagaticga cecctfcaag

caaccattaa gtagacctat acagicteet ggecgaaact caatttccee

ggaataagtc ctectaacaa attatctcaa ctfccaagga catcatecee

tcaactaagt cetcaggtic fggaaaaalg tcatatacat ctccaggiag

caacagaacc ttaccaaaca aacaggttia tccaagaatg ccagtagtat

gagtctgeet ccaaaggact aaatcagatg aataatggta atggagecaa

gaactitcta gaatgiettc aactaaatca aglggaagte aalctgatag

cclgtattag tacgecagtic aactticatc aaagaagetic caageecaac

aaattggagg aatctgetic atttgaatet ctitetecat catetagace

actaggteee aggeacaaac fccagtitfa agieeticee ttecetgatat

acacattcgt ctgticagge teggiegatgg cgaaaactice cacctaatet

alagagtata atgatggaag accageaaag cgecatgata tigeacgglce

agiecticta gacttecaal caataggtica ggaacctgga aacgigagea

tcatcateee ttectcgagt aageacttgg agaagaacig gaagttcalc

tetgettcat cagaatccag (gaaaaagea aaaagigagg atgaaaaaca

atticaggaa ccaaacaaag taaagaaaac caaglaiceg caaaaggaac

ataaaagaaa atgaattttc tfcccacaaal agtacticte agacegttic
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fcataltceca

acceetfaag

tagaggagece

aataggtegs

acctgeccag

tggtagaaat

tagtactget

acagatgage

tccaagaagt

taaaaaggta

atcagaaaga

cllaagaaga

agettcicee

gtetetatee

cagtcecact

tcattctgaa

cagcaaacat

ttcaattictt

tgtgaactct

atggagaaaa

ctcaggiget

6720

6780

6840

6900

6960

7020

7200

7260

1320

1380

7440

7500

7560

7620

7680

7740



acaaatggle ctgaatcaaa gactetaat! fatcaaatgg cacctgetgt ttctasaaca

gaggatgtil gggigagaal tgaggactgl cccattaaca atcctagate tggaagatet

cecacaggta atactecece ggtgatigac agigiticag aaaaggeaaa tccaaacatt

aaagaticaa aagataatca ggcaaaacaa aatgigggta atggcagtgt tcceatgegt

accgtggelt tggaaaateg cetgaactee tttattcageg tggatgccee tgaccaaaaa

ggaacigaga taaaaccagg acaaaataal ccigtceetg tatcagagac taatgaaagt

tclatagtge aacgtaccee aticagtict agcageicaa geaaacacag ttcacctagt

gggactgttg cigecagagt gactecttift aatlacaace caagccctag gaaaagecage

geagatagea cttcageteg gecatetcag ateccaactic cagigaataa caacacaaag

aagcgagalt ccaaaactga cagcacagaa tccagiggaa cccaaagice taagegecat

tetgggtett accttgigac atctgliitaa aagagaggaa gaatgaaact aagaaaatic

tatgttaatt acaactgcta tatagacatt ttgittcaaa tgaaactita aaagactgaa

aaatttigia aataggtitg atfcttgtia gagggli{{{{ gitcteggaag ccatatttga

fagtatactt tgfettcact ggtetiattt tgggaggeac {ctigatggt taggaaaaaa

atagtaaage caagtatgt( tgtacagtat giittacalg tatttaaagt agcacccate

ccaacttcet ttaattaftg cttgtcttaa aataatgaac actacagata gaaaatatga

tatattgete ttatcaatca fttctagat!{ ataaactgac taaacttaca fcagggaaaa

attggtat(t atgcaaaaaa aaatgtittt gt

Q10> 15

QI 6T

<212> DNA

213> Homo sapiens

400> 15
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8100

8160

8220

8280

8340

8400

8460

8520

8980

§640

8700

8820

8880

8940

8972



agetegetga gacticetgg

cctgegetea ggaggeetic

tggatttate tgetettese

tcttagagtg teccatetgt

acatattttg caaattttge

gteetttalg taagaatgat

aactigitga agagctattg

atgcaaacag ctataattit

aagtitctat catccaaagt

aacccegaaaa teetteetig

ctgtgagaac tctgaggaca

aattgggate tgattcttict

atcaagaatt gttacaaatc

caaaaaagge tgettgtgaa

ccagtaataa tgatitgaac

atcagggtag ttcigttitea

geteattaca geatgagaac

aggetgaalt ctgtaataaa

geeciggaag taaggaaaca

atctgaatge tgatceectg

cagagaatce tagagatact

aagitaatga gtggittice

aceeegeace
accetetget
gitgaagaag
ciggagtiga
atgetgaaac
ataaccaaaa
aaaafcattt
geaaaaaagg aaaataactc
atgegetaca gaaaceglgc
caggaaacca gtcteagtgt
aagcagegga tacaacctea
gaagataccg {faataaggc
acccetcaag gaaccaggga
tttictgaga cggatgtaac
accactgaga agegtgeage
aacttgeatg tggagceatg
agcagttfat tactcactaa
agcaaacage clggetlage
tgtaatgata gecggactee

tgtgagagaa aagaatggaa

gaagatgitc ctiggataac

fceigaacat

caaaagactt

ccaactetet

aaagacgtet

aacttaftec

tgaaatcagt

aaatactgaa

{gagaggcal

tggcacaaat

agacagaatg

4dg8g48CCda

Cagedcagad

taagcagaaa

actaaatage

agaagigatg aactgitage t{cigatgac
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aggetgtege gtifctcaga taactgggee

ctgggtaaag ttcattggaa cagaaagaaa

tacaaaatgt cattaatget atgcagaaaa

tcaaggaace {glctccaca aagigtgace

ttetcaacca gaagaaaggg ccettcacagt

ggageetaca agaaaglacg agatttagte

gigettttea gettgacaca ggtiiggagt

ctaaaagatg

ctacagaglg

aaccitggaa

gictacalig

aglgtgegag

ttggattetg

calcatcaac

ccagaaaagt

acfcatgeca

aatgtagaaa

cataacagat

aaaaaggiag

ctgccatget

agcattcaga

tcacatgatg

60

120

180

240

300

360

420

480

940

600

720

780

840

960

1020

1080

1140

1200

1260

1320



gggaglciga

aatattctgg

tatgtaaaag

ttgggaaaac

taattatagg

aaltaaageg

cagafttgge

agaatggica

ctattcagaa

d4ddacgaddgec

acaattcaaa

atgegetiga

ttgatagttg

ggcacagcag

giaacaagee

agttaacaaa

ttgtcaatee

ctaataatge

aaagatctgt

aaagtatcte

gtgtgagtea

atcaaatgcc aaagtagelg atgtattgga cgttctaaat

ticticagag aaaatagact tactggecag fgatccicat

{gaaagagtt

clatcggaag

agealtigtt

taaaaggaga

agitcaaaag

agigatgaat

{gagaaaaat

{gaacctata

agecacctaaa

actagtagtc

ttctageagt

aaacctacaa

aaatgaacag

tgcacctggt

tagecttcea

tgaagaccee

agagagtage

gttactggaa

gigtgcagca

cactccaaal

448gCa4agce

actgagecac

cctacatcag

actectgaaa

attactaata

cclaacccaa

agcagcagta

aagaataggc

agtagaaatce

gaagagataa

ctcatggaag

acaagtaaaa

tetittacta

dgdgadgaddd

aaagatctca

agtatttcat

gttageactce

tttgaaaacc

caglagagag taatatigaa

fccecaactt aagecatgia

agataataca agagcglcece

geeticatee tgaggatitt

{gataaatca gggaactaac

giggicalga gaalaaaaca

{agaalcact cgaaaaagaa

taagcaatat ggaactcgaa

tgaggaggaa gicttetace

faageccace taattgtact

agaaaaaaaa glacaaccaa

gtaaagaacc {gcaactgga

gacatgacag cgatactttc

agitgttcaaa taccagigaa

aagaagagaa actagaaaca

tgttaagteg agaaagggtt

tggtacctgg tactgattat

tagggaaggce aaaaacagaa

ccaagggact aaticatggt
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gaggtagalg

gaggetitiaa

gacaaaalat

actgaaaatc

ctcacaaata

afcaagaaag

Ccadacggage

aaaggigatt

fetgettica

{taaatatce

aggcatatte

gaatigcaaa

atgecagica

gécdagadga

ccagagelga

cttaaagaat

gitaaagtgt

ttgcaaactg

gecaclcagg

ccaaataaat

tettccaaag

1380

1440

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



ataatagaaa tgacacagaa ggcittaagt atccattggg

gggaaacaag catagaaatg gaagaaaglg aacttgatec

tcaaggtitc aaagcgecag tcatitgetie cgttttcaaa

aatgtgeaac aftctetgee cactetgget cettaaagaa

ttgaatgtga acaaaaggaa gaaaalcaag gaaagaatga

agacagltaa tatcactgeca ggelttcetg tggttegica

atgecaaatg tagtatcaaa ggaggeicta ggttitgtet

acgaaactgg actcattact ccaaataaac atggactttt

caccactttt tcccatcaag fcatttigtia aaactaaatg

aaaactttga ggaacattca atgtcaccig aaagagaaat

gtacagigag cacaattage cgtaataaca ttagagaaaa

caagcaatat taatgaagta ggticcagta ctaatgaagt

taggticcag tgatgaaaac aflcaagcag aactagegtag

atgctatget tagattageg gtttigeaac ctgaggicta

gtaattgtaa geatcctgaa ataaaaaage aagaatatga

atacagattt ctcteccatat ctgatiticag ataacttaga

atgeatctca ggtifgiict gagacacclg atgacetgtt

aagatactag ttitgetgaa aatgacatta aggaaagtic

tccagaaagg agagettage aggagiceta geeefticac

acatgaagtt aaccacagic

tcagtattitg cagaatacat

tccaggaaat gcagaagags

acaaagicca aaagtcactt

gictaatatc aagcetgtac

gaaagataag ccagttgata

atcatctcag ticagaggca

acaaaaccca tatcgtatac

taagaaaaat ctgctagagg

gggaaatgag aacattccaa

tgtttttaaa gaagccaget

gggctccagt attaatgaaa

aaacagaggg ccaaaatiga

taaacaaagt cticciggaa

agaaglagltl cagactgita

acagectatg ggaagtagtc

agatgatget gaaataaagg

fgetgtttit agcaaaageg

ccatacacat ttggetcagg

gitaccgaag ageeggecaag aaafttagagl cclcagaaga gaacttatet agtgaggatg

aagagettee ctgettccaa cactigitat {(tgetaaagt

aaacaatata cettcteagt

ctactaggea tagcaccgtt getaccgagt gictglctaa gaacacagag gagaatttat
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2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3940

3600

3660

3720

3780

3840

3900



tatcattgaa gaatagctta aatgactgea gtaaccaggt aatattgeca aaggeatctic
aggaacatca ccttagtgag gaaacaaaat gttctgetag cttgttttet tcacagigea
glgaatigga agacttgacl gcaaatacaa acacccagga tectitettg attggtictt
ccaaacaaat gaggeatcag tctgaaagee agggagliigg tctgagtgac aaggaatigg
tltcagatga tgaagaaaga ggaacggge!l tggaagaaaa taatcaagaa gagcaaagea
tggaticaaa cttaggigaa geageatclg getgtgagag fgaaacaage gictctigaag
actgetcagg getatectel cagagigaca ttttaaccac fcagcagagg gataccatgc
aacataacct gataaagcic cagcaggaaa tggceigaact agaagetgtg tlagaacage
atgggageca geettictaac agetaceett ccatcataag tgactcttct geeetigagg
acclgegaaa tecagaacaa agcacatcag aaaaageagt atlaactica cagaaaagta
gtgaatacce tataagecag aatccagaag gecttictege tgacaagtit gaggtgictg
cagatagitc taccaglaaa aalaaagaac caggaglgga aaggtcatce cetlctaaat
geecatcatt agatgatage tegtacatge acagtigete tgggagtett cagaatagaa
actacccatc tcaagaggag clcaltaagg ttgtigatgt ggaggagcaa cagelggaag
agtctgggee acacgattitg acggaaacal cttacttgce aaggeaagal ctagagggaa
ceeettacct ggaatetgga atcagectet tetctgatga cectgaatet gatecttctg
aagacagage cccagagica gefegtgtig geaacatace atcticaace tetgeattiga
aagitcccca attgaaagtt geagaatelg cccagagtice agetgetget catactactg
atactgcteg gtataatgea atggaagaaa glgligageag ggagaageea gaatigacag
ciicaacaga aaggglcaac aaaagaatgt ccatgelegl glctggecty accecagaag

aatttatget cgtgtacaag tttgccagaa aacaccacal cactttaact aatctaatta
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3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

5040

5100

5160



ctgaagagac tactcatgtt gttatgaaaa
tgaaatattt tctaggaatt gcgggaggaa
agtctattaa agaaagaaaa atgclgaatg
tcaatggaag aaaccaccaa gglccaaage
tcagggeect agaaalctgt teclatgege
aatggatggt acagetgtgt ggtgetictg
gcacaggigt ccacccaatt glggtigtee
tccatgeaat tegggcagalg tgtgaggeac
gtgtageact ctaccagige caggagetgg
geecactactg a

210> 16

Q1> 2680

212> DNA

<{213> Homo sapiens

<400> 16
ggttatcetg aatacatgte taacaatttt

tttccaaagg atcaaaattg cttcagaaat
ttgaacaaal ggacaatatg tctattacga
gcattgtgea tagtttgatg tgccatagac
gagcaallga aagtitggta aagaagctga
taacagelal aactacaaatl ggagctcate

tggatgggag gettcaggtg getggteega

cagatgetea gtitgteigt gaacggacac
aatgggtagt tagetatttc tgggtgacce
agcatgatll {gaagtcaga ggagatgigg
gagcaagaga atcccaggac agaaagatct
ccticaccaa catgeccaca gatcaactgg
tggtgaagga getttcatea ticaceettig
agecagatge ciggacagag gacaatgget
ctgtggtgac ccgagagteg gtettggaca

acacctacet gataccceag atcececaca

ccttgeaacg ttagetgtig tttttcactg
tggagacata tligal{taa aaggaaaaac
atacaccaac aagtaatgat gectgtetga
aaggtggaga gagtgaaaca (tigcaaaaa
aggagaaaaa agatgaatlg gattctttaa
ctagtaaalg tgttaccata cagagaacat

aaggattitce tcatgtgate tatgecegic

fctggagete geetgatett cacaaaaatg aactaaaaca tgttaaataf tgtcagtatg
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0220

5280

9340

5400

0460

5520

5580

5640

5700

aTll

180

240

300

360

420

480



cgtitgactt
cacctggaat
tgaaggaiga
caaltcaaac
cagelcetgtt
ctgtggettc
tgcagatage
ctacttacca
claatttgee
ccggacatta
ctgeleelga
catilaaggt
gaggagalcg
gagcaaggt!
gggfcaggtg
ctgggegtac
t{gattigeg

cageigecca

aaaatgtgat agtgtctgtg
tgatctetea ggattaacac
atatgtgeal gactitgage
catccageat ccaccaagta
agececatet gagtclaatg
cacaagtcag cetgecagta
atcagggeetl cagecaggac
tcataacage actaccacct
fcaccaccaa aacggecate
ctggeetstt cacaatgage
gtattggtgt tecattgett
teciteaage tgecetattg
ctittgtite ggteaactet
geacatagge aaaggtgtege
cetiagtgac cacgcggfct
acctggagat getgttcata
teagtgtcat cgacagatge

ggcageagee glggeaggaa

tgaatccata fcactacgaa cgagttgtat
tgcagagtaa (getecatea agtatgateg
gacagecatc gtigtecact gaaggacatt
atcgtgeatc gacagagaca tacagcacce
ctaccageac tgeeaacttt cecaacattc
tactggegeg cagecatagl gaaggactgt
agcageagaa tggatitact gglcagecag
geaciggaag laggacigea ccalacacac
ttcagcacca ceegeetatg cegeeeeate
ttegcaitcca geeteccatt tecaateate
actitgaaat ggatgttcag glaggagaga
ttactgttga tggatacglg gacectictg
ccaalgleca caggacagaa geeattgaga
agtlgeaate tanaggigaa ggtgatgtitt
ttgtacagag ttactactta gécagagaag
agatctaccc aagtgcatat ataaaggtcet
agcagcagge ggetactgea caagetgeag

acatccctgg cccaggatca glaggiggaa

fagctecage fatcagtctg fcagelgeig ciggaatigg tgitgatgac cttcgteget

tatgcatact caggaigagt (ligigaaag getgegegace ggaltaceea agacagagea

fcaaagaaac

aagtacttca

accftgeigg attgaaattc

taccatgeeg attgcagace

acttacaccg ggeectecag ctectagacg

cacaaccttt agactgaggt ctitfaccgt
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040

600

660

720

780

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1740

1800



tggggecett

agatatattt

geettgetee

gicaggeatg

gitatgtatg

cettttatet

t{ttaaagse

tattgtigaa

aacttiacte

ttttttegcaa

ttattttige

acCdgacaaa

atactitice

aaccitatca ggatgetgga ctacaaaata caatectgtt tataatciga

cacttttett ctgetttate ttttcataaa gegllgaaaa tgtgttieet

tagcagacag aaaclggatl aaaacaatlt {{ifttecte {icagaactt

geicagaget tgaagattag gagaaacaca ttcttattaa ttcttcacct

aaggaatcat tccagtgeta gasaatitag cecittaaaa cgicitagag

geagaacatc gatatgtata tcatictaca gaataatcca gtattgetea

agagaagttc tcaaagttaa ttcaccfatg ftatttigtg tacaagtigt

catacttcaa aaataatgtg ccatgigegt gagttaattt taccaagagt

tgtgittaaa aatgaagtiia ataatgtatt gtaatettic atccaaaata

gitatattag tgaagatggl ttcaattcag atigtcttge aacticagtt

caaggcaaaa aactcttaat clgtgigtat attgagaatc cettaaaatt

aaaatitaaa attacgtttg ttattcctag tggatgactyg itgatgaagt

ceigttaaac agtagitgta ffcticigta ttictaggca caaggt tget

lgctaagaag cctataagag gaatttcttt tecticattc atagggaaag gtittgtatt

t{{faaaaca

QL0 17

Q1D 109
212> DNA

ctasaageag cgfcactcta cctaatgtet

<213> Homo sapiens

400> 17
teeeegetet

getetgiceg gteacaggae titttgeeet ctgticeegg gieecteagg

cggeeaccea gigggeacae {cccaggegg cgeteeggee cegegeteee teeetetgee

tticattece agetigtcaac atectggaag ctitgaaget caggaaagaa gagaaatcca
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2160

2220

2280

2340

2400

2460

2520

2580

2640

2680

60

120

180



cigagaacag tctgtaaage tcegtagtge
aagagaaaga aggtatccta ggaatacctg
catcetgeca ctgaggacte cgaagaggta
acatgtegtt cagatttgge caacatctca
aactgteelt cgetetigtg aataggaaac
cgelgeggee agtggagese ticcatgace
agacgaccca gagagtcgeg acagiggieg
tttccatgea ggatggecee gaageeggac
flcecaggaa geeiggagac ((tcacagga
atgacaagga ggactttect geetetigga
cagetetgeg ggtetacttt caglgacaca
agagctatig ccaaccagtt fgaagaccgc
cagcatgaaa atgeagtttc tteatetcac
accteggtca ctccaactee ctiaaaatac
tgaggttice cectgtetee ttatteggea
aaaaaaaaaa aaaaa

Q10> 18

QI 2234

<212> DNA

<213> Homo sapiens

<400> 18
aggggacgca gcgaaacces geeeescesee

ggetgegacg getgeagage gagetgeeet

tatctacatc cagacggigg aagggagaga
cctgeilaga cectetataa aagetetgtg
geagtcttct gaaagacttic aactgtgagg
tcaageecte tgtagtgtit cicaaaacag
ctgtggtacc aggacatgtic ctigtgigee
tgcgtectga tgaagtggee gatitgttic
aaaaacattt ccatgggace tetctcacet
agaclgtgaa geacgttcac gtecatgttc
atgacageat ctatgaggag ciccagaaac
gatcagagga ggaaatggca gragaageeg
gatgtittic agatectgaa ticcageaaa
cceeeegeet clceccaaga ggaactgaat
catcctgtal tettcaacca gigateeece
clagacctaa acggetcaga caggeagatt

geettatgat taaacttect teictgetge

aggecageeg ggacggacge cgatgecesg

cggaggccgg cgtgeggaag atggceecagt
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240

300

360

420

430

540

660

720

780

840

960

1020

1080

1095

60

120



ccaccgeeac cteeectgat gggggcacca
cagacageac ctacttegac cticeccast
gaacggatic cagcatggac gicltecace
agttcaatct getgageage accatggace
cctacaccee agageacgee gccagesgtgc
ccaccticga caccatgteg ceggegectg
cecaccactt tgaggtcact {fccagcagt
actceeeget cttgaagaaa ctctactgee
agglglecac cecgecacee ccaggeactg
cggageacgt gaccgacgic gtgaaacgct
acgaaggaca gtetgeteca geeageeace
agtatgtgga tgaccciglc accggcagge
aggtggggac ggaattcace accatcetgt
ggggcatgaa ccggeggeee atccteatea
tgetgggceeg cegglecttl gagggeesgea
ctgatgagga ccaclaccgg gagcageagg
ccgecageaa gegtgecttc aageagagee
tgaagaageg gegecalgga gacgaggaca
acttlgagal cclgatgaag cigaaagaga
cactggtega ctectategg cageageage

ceeegteeta cgggeeggte ctetegeeca

cgtttgagea celetggage (ctetggaac
caagecggee gaataatgag gigglgeece
tggaggecat gactacatct gtcatggeee
agatgagcag ccgegeggee teggecagee
ccacccacte gecetacgea caacccaget
tcatcecele caacaccgac taccceggac
ccageacgge caagtcagee acclggacgt
agatcgecaa gacatgecee atecagatea
ccatcegege catgeetgtl tacaagaaag
geeecaacea cgageteggg agggaciica
tcatccgegt ggaaggeaat aatctetege
agagegicgt ggtgeectat gagecaccac
acaacttcat gtgtaacage agetgigtag
tcatcacect ggagatgege gatgggcagg
tetgegeetg tectggecee gacegaaaag
cceigaacga gageleegee aagaacgesg
cecctgecgt cecegecett gglgecggle
cgtactacct tcaggtgega ggccgggaga
gectggaget gatggagtte gtgcegeage

ageteetaca gaggecgagt cacctacage

tgaacaaggt gcacggggge atgaacaage
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180

240

300

360

420

480

600

660

720

730

900

960

1020

1200

1260

1320

1380



tgcceteegt

acctggeece

gegagatgag

caceccecta

actgcatcga

ccattgagga

geetgeagea

g£Caacgegec

aggeegtgea

geggeectga

agececatcaa

cetgegeeac

geetcaggag

aggcacctca

fecacctgeag

Q210> 19

caaccagetg gigggecage ciceeeegea caglicggea getacaceea

cgtgggeeee gggatgeica acaaccatgg ceacgeagig ceagecaacg

cageagecac agegeecagt ccatggtete ggggteecae tgeactecge

ccacgeegac cecageeteg teagtttttf aacaggatig gggtgiceaa

gtatttcacc tcccaagggt tacagagcal ttaccaccig cagaacctiga

cctggggeee ctgaagalce ccgageagta cegeatgace atctgecgge

cctgaageag ggecacgact acageaccge geageagelg cteegeteta

caccatetee atceggegget caggggaact geagegeeag cgggteatge

cttcegegtg cgecacacca teaceateee caacegegge ggeecaggces

cgagtegggeg gacticgget {cgacctgee cgactgeaag geecgeaage

ggaggagliic acggaggeeg agatccactg agggeetege cteggelecag

cgeecagaga cccaagetge cleecctete ctteetgtgt gtecaaaact

geaggaccelt cggegetgtige ccggggaaag geaaggieeg gececatecee

caggecceag gaaaggccca gecacegaag cegectgigg acagectgag

dacc

QI 4344

212> DNA

213> Homo sapiens

400> 19
atggeetege

ateggtgece

clgglaacge cgeegageee caggaccgeg geggeggesg cageggetgt

cgggacggee geciggaggc gggagececa gacggacess gegsetacge

cglgetgeeg ceeeggaceg ggactatetlg caccggeeca getactgega cgecgecttic
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1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2234

60

120

180



getetggage
gegaagtltic
ttettggtig
ctcgagacca
aattatactce
acccctaaag
fcggeactce
catttgtgtt
gaatatcitt
tlacagletg
ccittggaal
atgctgaata
gatccagacl
ctigttitga
ttgaltglee
cagaccalgt
tatglctcac
aggacalatg
tcetteacca
cgeglegeca
gactgcleca

gltggctgeag

agattticcaa ggggaagge! aciggeegga aagegecact giggeigaga

agagacictt

alttaaactg ggttgttaca ticaaaaaaa clgeggeaag

tgggecteet catattigee geeticgege tgggaliaaa ageagegaac

acglggagga
gecagaagat
aagaaggtge taatglectg
aggecageeg (gtecatgta
acaaatcagg agagcltatc
acccltigttt gattattaca
ggacagcata cetectaggt
fcctggaaga gttaaagaaa
aggctgaggt tggteatgst
geeeegeeac ageeeceaac
atggtegatg tcatggelta
giggeacagt caagaacagc
tecagttaat gacteccaag
acatcaactg gaacgaggac
tggaggiggt tcatcagast
ccacgaceet ggacgacate
geggetactt acteatgete
agleccageg tgeegtgesg

gactgggeet gtgefcatig

accacagaag cgetectaca

tacatgtaca acaggcaglg

acagaaacag gitacatgga

cetttggact gettetggea

aaacctectt tgeggtggac

ataaactatc aagiggacag

tacatggace geeeetgeet

aaaaaticaa ccaaacctct

tccagaaagt atatgeactg

actggaaaac tcgtcagege

caaatgtacg agcacttcaa

aaageggeag ccatectgga

gicgeacaga actecactea

ctegaaateet tctetgacgt

gectatgeet gictaaceat

clggelggeg tectgetggt

atcggaatit cctitaacge

27/49

gelgtggete gaagttegag gacgagtaag tegtgaatia

tggagaagag gctatgtita atcctecaact catgatacag

acacctggac
gaaatiggaa
tcagataata
4ggeeCsada
aaactlcgac
ctgggaggaa
caateeggec
tgatatggcg
gCaggageag
ceatgeeetg
ggggtacgag
gecetggeag
aaaggtectt
cagtgtcatc
getgegetgs
fgcacigica

tgecaacaact

300

360

420

480

040

720

780

840

900

960

1080

1140

1200

1260

1320

1380

1440

1500



caggititge calttctege

gecltcaglg aaacaggaca

ctgaagegea caggagecag

atggeegegt taatcccaat

giggtgttica attttgecat

tatcgacgeg aggacaggag

agaglgalic aggtigaace

cccecacete cetacageag

actgteeage teegeacgga

cegegetecg agatetetgt

ageccagaga geaccagetc

cactgecticg ageceecetg facgaagigg acacteteat

getectttee tettgaaace

ctggeeeica geclitiateg

gtaceteggg aaaccagaga

facaacatgt atatagtcac

gacctacaca ggagiticag

cccaaaatgt geefgeacta

agtgactggg aaaccgggaa

gtecttgeet acaaacteet

tettggtett

gaalaaaaga

cgtggeccte

tceegetetg

ggttetgete

actggatatt

tcaggectac

ccacagettt

gtacgaceee

geageecgte

Ccdcaagggac

getgtegatg atgttttitet
atccettttg ageacaggac
acglccatca geaatgteac
cgggegtict ceetecagge
atttttectg caatictcag
ttetgetigtt ttacaageee
accgacacac acgacaatac
gececatgaaa cgeagattac
cacacgcacg tgtactacac
accgtgacac aggacaccct
ctgeteteee

agitctcega

cititgetga

aaaagccaag gtagtggtea

caccaccega gtgagagacg

atatgacttit attgetgeac

ccagaaagea gactacecga

taacgtgaag fatgtcatgl

cttcagagac tggettcagg

aatcatgeea aacaattaca

ggigcaaacc ggeageegeg

tetteetttt

ggctgeacet

aattcaaata

atatccagea

{ggaagaaaa

gacttcagga

agaatggatc

ataageccat

tetggeecac
cggggagigc
ageettette
agegstagta
catggattia
clgegteage
cegetacage
catgcagtce
caccgelgag
cagetgecag
cteeageete
gaagcactat
tetgegettg
tacggacatt
cttttettic
cttactttac
cagacagctt
tgcatitgac
agacgatgga

cgacatcage

cagttgacta aacagegtct ggtegatgea gaiggeatca ttaateccag cegetttetac
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1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



atctacctga cggeliteget cagcaacgac cecglegegt algetgecte
atccggecac accgaccaga atggglecac gacaaageeg actacatgee
ctgagaatce cggeagcaga geceategag tatgeccagt teectticta
ttgcgegaca ceteagactt tgtggageca atigaaaaag taaggaccat
tatacgagee tggggeigte cagitaceee aacggcetace cettectett
tacatcggee tecgecactg geigetgetg tteatcageg tggtgtigee
ctegtgteeg clgteticet fetgaaceee tgéacggccg ggatcatigt
gegetgatga ceglegaget gitceggealg atgggectica teggaalcaa
glgeeegtieg teateetgat cgetfetgtt ggcataggag tggagtiteac
getttggeel tictgacgge categgegac aagaaccgea gggetglget
cacatglilg caccegtect ggatggegee gtgtecactc tgetgggagt
gegggatelg aglicgactt catigtcagg tattictitg clgtgetege
atcctegeeg ttetcaatgg getggittig cticeegtge {ttigtettt
tatcctgagg tgictecage caacggettg aacegeetge ccacacecte
cceeecageg tggleegett cgecatgeeg ceeggeeaca cgeacagegg
tcegactegg agtatagtte ccagacgaca gtgtcaggee tcagegagga
tacgaggeee ageaggsese gggaggecct geccaccaag tgategtgga
aacccegtet (egeecacte cactgtggte catcecgaat ccaggeatea
aacccgagac ageageccea cctggactca gggtecetge cteceggacg
cageccegea gggaceecee cagagaagge ttgtggecac cectctacag
gacgelttig aaatitctac tgaagggeat tetggeceta geaataggsce

cetegeggeg ceegtictea caaccetegg aacccagegt cecactgeeat

29/49

ccaggecaac

{gaaacaagg

cefcaacgeg

ctgeageaac

ctgggageag

ctgcacattc

gafgeleelg

gelicagtigee

cgitcacglt

tgeectggag

gelgatgetg

gatecteace

ctttggacca

ceetgageea

gtectgatice

getteggeac

dagecacagaa

ceeaceeteg

gCaageccag

dacCgCgraga

cegelgegec

gggeageice

2820

2880

3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020

4080



gigeecgeget actgecagee catcaccact gigacggett ctgecteegt gactgtegee
gtgeaceege cgeetgteee tgegectges cggaaceeee gagggggact ctgeccagse
taccctgaga cigaccacgg celgtiigag gaceeccacg tgeetiteca cgieeggigt
gagaggaggg affcgaaggt ggaagtcatt gagetgeagg acgiggaatg cgaggagagg
cceeggegaa geagetecaa ctga

210> 20

Q11> 4740

212> DNA

213> Homo sapiens

<400> 20
fteeggtttt tetcaggega cgttgaaatt attttigtaa cgggagtcge gagaggaceg

ggegteccee gegtgegese gegiegieet ceceggegel cetecacage tegetgeete
cegeegegga aaggegical geegeccaaa acceccegaa aaacggecee caccgeegee
gelgeegeeg cggaacceee ggeaecgeeg cegeegeeee cieetgagga ggacecagag
caggacageg geecggagga cetgeetete gteaggette agtitgaaga aacagaagaa
cetgattita ctgcattaté fcagaaatta aagataccag atéatgtcag agagagasgc!
tfggttaactt gegagaaagt ttcatctgtg gatggagtal tgggaggita tattcaaaag
aaaaaggaac tgtggegaat ctgtatettt attgcacgag tigacctaga tgagatgicg
ttcactttac tgagctacag aaaaacatac gaaatcagtg fccataaatt ctitaactia
ctaaaagaaa {lgataccag taccaaagtt gataatgeta fgtcaagact gilgaagaag
tatgatgtat tgtilgcact clicagcaaa tiggaaagga catgtgaact tatatatitg
acacaaccca geagticgal atctacigaa ataaattctg cattggiget aaaagttict

tggatcacat tftfattage taaaggggaa gtattacaaa {ggaagalga {clggigattl
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4140

4200

4260

4320

4344

60

180

240

300

420

480

540

600

660

720



tcat{tcagt taatgefatg

ctcaaagaac catataaaac

cgaggicaga acaggagige

gaagttcict gtaaagaaca

aatt(tatac cttttatgaa

gaaaatcitit ctaaacgata

ftattittgg atcatgataa

agaacaccac gaaaaagtaa

gitaggactig ttatgaacac

caaccticag aaaatctgat

atactgaaaa gagigaagga

ggacagggtlt gtgtegaaat

cgaglaalge aatccatget

aaactictga atgacaacat

atggecacal atagcagaag

ccatggatic tgaatgtgct

t{tatcaaag cagaaggcaa

catcgaatca tggaatcecet

tgtectigac tattitatia
agetgttata cccattaatg
acggatagea aaacaactag
tgaatgtaat atagatgagg
tfclettigga cttgtaacat
cgaagaaatt tatcttaaaa
aactcttcag actgaticta
cciigatgaa gaggtgaata
tatccaacaa ttaalgatga
ttectatttt aacaactgca
tataggatac atctttaaag
tggatcacag cgatacaaac
{aaatcagaa gaagaacgat
ttttcatatg tetitattge
tacatctcag aatcttgatt
taatttaaaa gectttgatt
cttgacaaga gaaatgataa

tgcatgectic tcagatteac

caatcaaagg accgagaagg accaactgat caccttegaat

aacteteace
gttcacctcg
aaaatgatac
tgaaaaatgt
claatggact
ataaagatct
tagacagtit
taatteetec
ttttaaatte
cagtgaatce
agaaalitge
ttggagticg
tatccattca
cgtgegetet
ctggaacaga
tttacaaagt
aacatltaga
ctttatttga

ctgetigiee

cctetecaga ataatcacac tgeageagat atgtatetit ctectgtaag

aaaaaaggtt caactacgeg tgtaaatfct aclgcaaatg cagagacaca
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tcecatgltg

ddcacccagg

aagaattatt

ftatttcaaa

fccagaggtt

agatcgaaga

tgaaacacag

acacactcea

{geaagigat

aaaagaaagt

taaagctglg

ctigtattac

aaattttage

tgaggtigta

fttgtettte

gatcgaaagt

acgatgigaa

fcttattaaa

tcttaalett

atctccaaag

agcaacctca

840

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



geetlecaga cccagaagee attgaaatet acctctettt cactgtitta
tatcggetag cctateteeg getaaataca ctttgigaac geetictgic
gaaftagaac atatcatctg gaccettttc cagcacacce tgeagaatga
algagagaca gecalligga ccaaattatg atgtgttcca tgtatggeat
aagaatalag accttaaatt caaaatcatt gtaacagcat acaaggatct
glicaggaga catlcaaacg tgtittgatc aaagaagagg agtatgatic
ttetataact cegtleticat geagagacty aaaacaaata ttttgeagla
aggeececta cettgteace aatacctcac attectegaa gecettacaa
tcaccettac ggattcelgg agggaacate tatatttcac cectgaagag
alltcagaag glelgecaac accaacaaaa atgactccaa gatcaagaat
attggtgaat caticgggac ttctgagaag ticcagaaaa faaatcagat
agegaccgtg tgetcaaaag aagtgetgaa ggaageaace clectaaace
ctacgelitg atatigaagg atcagatgaa geagatggaa glaaacatct
tccaaatttc agcagaaact ggcagaaatg acttctacte gaacacgaat
aaaatgaalg atageatgea tabctcaaac aaggaagaga aatgagéatc
getegacact glgtacacct clggattcat tgtetetcac agatgigact
cccaggttet gtttatggee acatftaata tettcagete tttttgtgga
gcagatgeaa ttgtttgggt gagtectaag ccactigaaa tgitagteat
acaagalliga aaatctigtg taaatcctge catttaaaaa gitgtageag
cliccaaagt aaaattgetg tgetitatgg atagtaagaa tggecctaga
tgataaccca ggeetgtetg actactttge cttctitigt agcatatagg

fcttgtttit attaatttat atgtatattt ttttaattta acatgaacac
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taaaaaagtg

tgagcaccea

gtatgaactce

atgcaaaglg

teeteatget

tattatagla

fgettecace

gtttectagt

fccatataaa

cllagtatca

ggtatgtaac

actgaaaaaa

CCCcdgeagag

gCddaagcag

{caggacctt

gtataacttt

fataaaatgt

tgttattiat

atigtttect

glgggagtce

fgatgtitge

ccttagaaaa

2220

2280

2340

2400

2460

2520

2080

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



tgtgtectat ctateticea
gaactctict geaaaaateg
ftagatttta ttttactatt
t{ttaattaa alaaaagetg
acagatitca tacctcagaa
gtttttaaat gaggattatt
{tataaagta cccalclagt
aggaccclaa cacagtatat
aagatacaaa (ltaattftac
tttcatagag atttgtctaa
gtttgtgttt tctetggaat
tatttatett ttatttetit
tatttctagt ccaaaattac
tatctgattt tgtgcaaaag
tececteece tacacctaaa
atgetgtaac ttaaaatagg
ctitglctaa ctcagaatta
tattttgtee tcatttaagt
cactagaaaa cligactcca
agtttttagg tcaagggetl

tagtgecaga atfttaggaa

aatgcaattt gattgactge ccattcacca
ataltattag aaattagaaa aaaattacta
ggaatctgal atactglgtg ctigtitiat
gaagcaaagt ataaccatat gatactatca
tglaaaagaa ctlactgalt atitlcttca
gatagtactc ttggtttitia taccattcag
actigaaaaa glaaagtgtt cigecagale
cccaagigea ctitctaatg titctgggtc
tccataaaca gactgliaal falaggagee
ttgeatctea aaattalict geeetectta
ggtacatgte ttccatgtat cttttgaact
aaglcaglat ggtctaacac tggeatglic
aaglaatcaa ggglcatlat gggtiaggea
cttcaaafta aaacagctge attagaaaaa
ggigtatita aactatcltg tglgattaac
ggatatitaa gglageitca getagetttt
{{tttaaaaa gaaatciggt ctigtiagaa
ttcaaactta ctattttgac agttattttg
tttcatcatt gtttctgeat gaatatcata
actatticlg ggtettittge tactaagtte

cttcagagatl cgtgfatiga gatitettaa
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aaaltatect

attftacaca

aaaattitge

tactactgaa

fccaacttat

atcactgaat

ttaggtatag

ctgaagaatt

ftaatttitt

attigggaag

ggeaaltgic

aaagccacat

ttaatgitte

gaggcgetic

ttatttagag

aggaaaatca

aacaaaattf

ataacaatga

caaafcagtlt

acattagaat

ataatgettc
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agatattatt getttattge ttttttgtat tggttaaaac tgtacattta aaattgetat

gitactattt tctacaatta atagtttgic tatiftaaaa taaattagtt gttaagagtc
10> 21

Q1> 4608

<212> DNA

<213> Homo sapiens

400> 21
atggagaata gicttagatg tgittggeta cccaageigg ctittgtact cticggaget

tecttgetea gegegeatet tcaagtaace ggtiticaaa tlaaagelitt cacageactg
cgclicetet cagaacclic tgatgeegic acaatgeegg gaggaaatgt celcctegac
tgctecgegg agtecgaceg aggaglilcca gigatcaagt ggaagaaaga tggeaticat
ctegeeligg gaalgealga aaggaageag caactttcaa atggelcict gelgatacaa
aacatacttc attccagaca ccacaageca gatgagggac {tiaccaalg {gaggeatcet
ttaggagatt ctggctcaat tattagtcgg acagcaaaag ttgcagiage aggaccactg
aggticcttt cacagacaga atciglcaca gectteatgg gagacacagt gelactcaag
tgtgaagtca ttgggmagee catgecaaca alccactgee agaagaacca acaagacctg
actecaatce caggtgacte ccgagtggte glettgeeet clggageatt geagatcage
cgactccaac cgggggacat tggaatitac cgatgetcag ctegaaatee agecagetca
agaacaggaa algaagcaga agtcagaatt ttatcagatc caggactgea tagacageig
tattticige aaagaccalc caatgltagta gecattgaag gaaaagatge tgicctiggaa
tgttgtgtit ctggetatee tecaccaagt titacctggl tacgaggcga ggaagtcate
caactcaggt ctaaaaagta ttctttattg ggtggaagea actigettat clcecaatglg

acagatgatg acagtggaat gtatacctgt gtigtcacat ataaaaatga gaatatiagt
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geeteigeag

tatgectate

actgtgaatt

ggaggaagca

giggctgaaa

gcaatcccaa

tccageegat

actitcacgg

cageetgegt

cgagttetgg

acacagcelg

cctacetcaa

tacagaligt

ctatcttata

tataateget

gigccaagtg

gttagetgge

cgacacagaa

tacctattca

gicaatggla

gatgaatcice

atcatcatga

ageicacagt ctiggftecg cecatggitit taaatcatee ticcaaccig

aaagcatgga tattgagttt gaatgtacag {ctctggaaa gcetgtgeee

ggatgaagaa tggagatgtg gieattecta gtgattattt tcagatagtg

acttacggat acttgggetle gigaagicag atgaagecti ttatcaatgt

atgaggctge aaatgeccag accagtgeac ageteattgt ceetaageet

getecagtigt ceteectlcg geteecagag atgtggleee tgtetigglt

tigtecgtet cagetggege cecaccigeag aagegaaagg gaacaticaa

fetttttetc cagagaaggt gacaacaggg aacgagealt gaatacaaca

ceetteaget cactgtggga aacctgaage cagaagecat glacacetit

cltacaalga altggggaceg ggagagagit cicaacccat caaggiggee

agtigcaagt tccagggeca gtagaaaace tgcaagetgt atctacctca

ttettattac cigggaacee cetgectatg caaacggtee agiccaaggt

tetgeactga ggigiccaca ggaaaagaac agaatataga ggtigatgga

aactggaagg ccigaaaaaa ticaccgaal atagtcticg atfetlaget

atggtceggg cgfetefact gatgatataa cagiggitac actiictgac

ceeegeetea gaacgtelee ctggaagigg tcaatlcaag aagtatcaaa

tgeeteetee alcaggaaca caaaatggat (tatfacegg ctafaaaatt

agacgacceg caggeglieag atggaaacac tggagecaaa caaccictgg

caggaciega gaaaggaagl cagtacagit fccaggtgic agecatgaca

ctggaccace ticcaactgg tatactgeag agactecaga gaatgateta

aagttcctga {caaccaage ictecticatg tgaggeeeca gactaactge

gttggactee tcectigaac ccaaacateg tggtgegagg ttatattate
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ggitatgecg

fattccattg

aatgeeggag

actgacccag

teeacceeeca

agggtcaget

tacaccgice

acatclctaa

atggtaacaa

gaagcagecee

cgtgeeglca

atcttatitt

agiggtgata

cgaattcaag

actcigaaag

gettattiggce

ggacaaatge

{tgggageee ttacgetigag acagigegtls

agaggttaga gtcaagttce cattatgtaa

aaggagitce tetitatgaa agigecaceca

{tgattatta tcetttgett gatgatttee

tgeteccace agtageigla caggetglge

gggeagacaa ctetgteeet aagaaccaaa

ggiggagaac cagetitict geaagigeaa

gtfacacage aacaggectc aaaccaaaca

aaaacagaag glccagtact tggageatga

ccacctetge teccaaggac titacagtcea

ttgtgaglite geageeteee tiggaageca

atacctitgga caagaacatc ccaattgatg

ggettaclca tcaaatcatg gatefcaace

cacgaaattc aaaaggagteg gggccactct

{ggaacacee {gacaaaatg gelaatgace

cagitgatac taatttgatt gatagaagea

acceeeegea tggeagigie acteeteaga

{ggacageaa geagegatat

teteeetaaa agetittaac

ccaggtetat aacegatece

ccaccteggl cecagatete

cicttaccea fgatgeigtg

agacgtciga ggtgcgactt

aatacaagic agaagacaca

caatgtatga atftcteggte

ctgcacatge caccacgtat

ttactaggga agggaageel

afgggaaaat factgettac

actggattat ggaaacaatc

tigatactat gtattact{t

ctgateccat cctcttcagg

aagglcgtea {ggagatgza

ccctaaatga geegecaatt

agaacagcaa cclgetigtg

atcattgtgg tcaccgttgg tgtecatcaca gtgetgetag tggtcategt ggetgtgatt

tgcaceegac

dggaageeca

gagatgaaaa

geteticage ccageagaga aagaaacggeg ccacccacag tgetggeaaa

gecagaagga cceteegacee cetgatettt

ggatccatca tgaagaaatg

atattgaaaa gecatetgge actgaceetg caggaaggga cteteccate
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caaagttgee aagacctcac accagtcage
aaaagcacct ctcattcagg tcaagacact
gagaggtcge tggctgeacg cegageeeee
cagiccaaca atcetgetgt cgtgagesgec
tacccaggaa tcctecegle teccacetgt
cctgtgecat teccaacact ctcagtggac
gtgagigaag gaccaactac ccaacaacca
tctageageg aggaggeace aageagaace
ccactecgea getttgetaa tectttgeta
gtceettaca caccactitt gtetcageea
acagectece tigggtigee tggaaaagea
acageeeclg aagtgtetga ggagageeac
gaacaggalg atctgagtga acaaatggca
geecatcacag getcageett ttaacatgta
aacttigcag cataccaatt acccataaac
tgtacagglc acccatcagg accactcagt
ataagcattc ctictttcac aggcatcagg
aacaaaagca aagatgcatt tfcactgcaa
Q10> 22

Q11> 8959

<212> DNA

213> Homo sapiens

400> 22

cacagceagt cagaaaccca actgggaage
gaggaagcag ggagctctat giccactetg
cgggecaage tcatgatice catggatgec
atcecgglege caacgetaga aagigeccag
ggatatccee accegeagtt cactetecgg
cgaggtitcg gagecaggaag aagicagica
cctatgetge ceccatetea geetgageat
atccccacag cttgtgticg accaactcac
cctecaccaa tgagtgeaat agaaccgaaa
gggcccacte ttectaagac ccatgigaaa
agatcceett tgetteetgt gictgtgeca
aaaccaacag aggaticage caatgtgtat
agtliggaag gactcatgaa geagettaat
tttctgaatg gatgaggiga attticegeg
agecacacetg tgtccaagaa ctctaaccag
taaggaagal ccigaageag ttcagaagga
aattgicaaa tgatgattat gagttcecta

tgtcaaagtt fagctset
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ceecageete citgecaacg ceeectitee

catceecace ccegtgggaa cactgggage

tceetecacct cagectecge teceegeect

ceeteegeeg ceeeeeggee geggggagega

ccaggeegtg gicageeget tegacgagea

acataccaaa gtcagtactg agcacaacaa

gttttetttg gttataageg geelcactac

alftggagaa geigetgaaa aaaatttata

ggaaaaatgl cligetggge aaccaaagga

caaacagtig ctgecagaaa tectgeeattt

tgeagetgaa cticggaatt clgeetetgg

caatgcagtc tttagtcgca ttictaccag

caatgiigat gltcalgata tagaatigtt

aaaacgactc cigaaggaaa cagcatttaa

agcagitata aatagectgg aaaaggcatt

atttacaaaa ctgtaccaga tcccacagac

tgactiggtg gatggttttg ctgaaageac

aatcattete cttatcttgt giccagaaat

tgaaaacaac atgaalaaga agttattict

{ggaggaag! aggcagetga cagaaagtee

aagtacttac atcaattgegg aagataactc

ggttgatctt aagaaccige tttttaatee

cteteceeet ceegetegge getgaceeee

ctgeacteea cagaccetet cetigectet

ctlecegeee cagggegeeg geecaceett

catggeegeg cacaggecgg tggaatgeet

gelifecaata aaaacaggac ageagaacac

ggaatgtcta atcaataltt ccaaatacaa

tattttaaag aatgttaaca atatgagaat

teteteteag ttgattatat tggatacact

cacaatgaga ttagatgaaa cgatgciget

fcticacace fgicgtgaag gaaaccagea

ggttttattt tctetcaget geaacaactt

gttacaggaa ttaactgttt gttcagaaga

acagtatatc aatglggat! gtgcaaaatt

atttaaagee ctaaagaagg ftgcegcagtt

ttggaactigg gtagaaaall alccagatga

tgatatgget gaatgtgeag aaaagetatt

caaacgtaaa geagecagit{ ggecactaca

aatccaggat atatccaaag acgtggtiga

ggacagicta cgaaaagete tfgetgeeca

tgcaattgee tgtgtcaaac {gtgtaaage

tgtecattite clactigliic agtccatgst

aagtaageca ttctcaagag geagtcagee
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tgcagatgte gatctaatga
caaccaacac {ttaagalct
getaaattca ctecategaa
tectgtgtat tgtcacteeg
agtgcaaget tgtegagcac
aaaagtaaca agecttaaat
gtatcttcte ttgtecateg
tccaagaaaa caggggeeeg
ccaactggte cclcagteac
geticttcat cagtltagata
ttgggagall agcicacaaa
geitagtage acagaaattc
fettettaaa aataageagg
aggatgigat aticcttcta
abtacgtact cetggageet
agcaggatge ageggaacce
ccigtacatg ttictgtgea
cegeeaccle tgtgaggaag
cetettgeee aactataaca
aggaagagea geacttcaga

tgcaggaaac actgaggett

ttgactgeet tgtttettge tttegtataa geecteacaa
gectggetea gaattcacel tetacatite actatgtget
fcatcaccaa ttecgeattg gattggtgee ctaagattga
ftgaacttcg aaatatglitt ggigaaacac licataaage
acccageaat acgaatggea ccgagictita catttaaaga
{taaagaaaa acctacagac ctggagacaa gaagctataa
tgaaactaat tcatgcagat ccaaageict tgettigtaa
aaacccaagg cagtacagea gaattaatta cagggetest
acatgecaga galigetcag gaageaatgg aggeletget
geattgatit gtggaatcet galgetectg tagaaacatt
tgctitttta catctgcaag aaattaacta gtecatcaaat
tcaagtegtt gegggaaata tigatctgea ggaataaatt
cagatagaag ttcetgteac tttctecttt tttacggggt
glggaaatac caglcaaatg tccatggalc atgaagaatt
cleteeggaa gggaaaageg aactecteta tegatagtge
ceceaatttg cegacaagee cagaccaaac lagaagigge
accetgacac tgaagetgtt ctggtigeca tgteetgiit
cagatatceg gtetggeste gatgaagiat cagigeataa
cattcatgga gtitgectict gtcageaata tgatgicaac
aaagagtgal gecactgetg aggegeattg agecateccac

ggeaagatac acatgcaaaa 1gggaacaag caacaaagetl

39/49

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2280

2340

2400

2460

2520

2580



aatccttaac tafccaaaag ccaaaatgga
gaccattgtt aagagscgaa tgtcecatgt
cacagactce ctacaggaal ggatcaacat
glgectecag cagagaagea attctggeet
caglgaacgt aagggticta tgatttcagt
tgtcagcaaa tttatggate ggetgltgte
acticaaata cggaccaalg ttaaggatctl
tccaatgeta tttaacaaat tgaagaatac
gglittatig actgatacca atactcaatt
cttgetagat aatcatactg aaggcagetc
aatgatgtla aatctggtca ggtatgttcg
aalaaaaacg aaactgigic aaftagttga
attttgecaa gagatgaaatl ttaggaataa
gegaacatca aaccaageag cagatgaﬁga
ggcaageatg gaagcagtag {ttecacttet
agategletg gaattgatge aagecaaate

tatgaacctt ttgaatgact gcagtgaagt

gaaacgtgge atgtetegga ggetggealc

aaacttactc aatgccaacg tagacagtigg tctcatgeac tccatagget

caaggatcic cagacaagag ctacatttat

cacagaattt gacacacttg cagaaacagt

actggtcaca atgatgggte atcaaggaga acfcectata gegatggetc

agatggccag getgetgaaa geelicacaa
gagiggagga ggatccatag atttgictga
gactggettc ctitgtgeee ttggaggagt
ggcaacctal ageccaccea fgggiceagt
gatgictlca gaggeaaacg cagatacace
cttaalggtg tgtaaccatg agaaagtgeg
getleggticla gaaltgaglic ctectetgta
catcagcaag ttttttgact cccaaggaca
tglagaacaa accatageta taatgaagaa
tgaacatcta gggeaageta geattgaaac
tgtectigeg aatatggtce atgeaattca
aglaatgalg geaaggagag atgaccteic
gatggtagaa tacctgacag actggeitat
tglaaaalgt cttacaagag atttggacea
agctggtétc cetetgeage ctgaagaage
acagttattt cttaaatact tcacatfatt
tgaagatgaa agtgegeaaa caggiggcag
actgaggeac tgtacggtce ttgeaatgic
taggttacca
ggaagtictg acaaaaatcc ttcaacaagg

attggetgat cegglfttgaga gattggtgga

tggccaatgt
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ggtteettgt tetcagiggs atgaactage fcgagtictg gitacictel tigaticteg

gcatttactc taccaactge

tctggaacat gtiftctaaa gaagtagaat f{ggeagacic

catgcagact ctcttecgag geaacagelt ggecagtaaa afaatgacat tecigtiteaa

ggtatatggl getacctate

tacaaaaact cctggatect {tattacgaa tigtgateac

atectetgat tggeaacatg ttagetitga agiggalcetl accaggtiag aaccatcaga

gageeltgag gaaaaceage

catcagttce tcctcagaat

geliggttage cageglitee

cagatttatc aatcetgeca

ggaaccicet tcagatgact gaaaagifct tccatgecat

feceeeceetea acttegaagt gigtgeeact gtttatacea

cteagaacag catcggtgca gltaggaagtg cecatgtiecet

ttgtefcace glatgaagea gggattittag ataaaaagee

accacctaga alcgaaaggg getigaagtt aatgtcaaag atacttcaga gtatigecaa

tcatgitcte ttcacaaaag aagaacataf geggecitic aatgatti{ig {gaaaagcaa

ctttgatgca geacgeaggt
aglaaatcat agtelttect
ctggaacaal caggagaaaa
tggaagacga ccititgata

caaacciglg geagatacac

ttttecttga tatageatet gattgtecta caagtgatge
tcataagiga cggcaatgtg ctigetitac ategictact
ttggecagta tctttccage aacagggatc ataaagetgt
agatggcaac actticligea tacctgggtc ctecagagea

aciggtccag cettaacctt accagticaa agtitgagea

alttatgact aggcatcagg tacatgaaaa agaagaalic aaggciitga aaacgttaag

fattttctac caagetggea cticcaaage tgggaateet attitttatt atgttigeacg

gaggitcaaa actggicaaa tcaatgglga ttigetgata faccatgict tactgacttt

aaagccatal tatgcaaage

caatcgetll aaaacagact

catatgaaat tgtagtggac ctlaccecata cegegectag

tictetctaa gteggttigtt gittticelg getttgetta
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cgacaacglc teegeagict atatctataa
glatcalgag cgectgetea cigecctcaa
tcetgggaaa ctggeigage acatagagea
ggclltagaa gaggacciga agglaticea
caaagttict attaaagttg gtictactge
agtectageg caateagtet {iclaaatga
ctgeclagta gatgagaace agttcacett
cticatgecac caggagiglg aagecatigt
ggaactgtca cagecegact ctateceeca
tgegacactg cicaatatcg cattactiaa
agetgectat aatctictgt gtgeettaac
gttactagag acatcaggtt tatgtatece
tagtaagaca ctggeageca atgagecaca
ttclggattt agcaaatcta gtattgaatt
atggetgtea aatctagttc gtttttgcaa
tactgetatt cttgacaage tgataacaat
tattcaageca aaaatatggg gaagectigg
agacagtttc atcaaaacca gtgcaacagg
ggcagatact getgtagetl tggetictsg
tggaaggatg tgcaaaataa tigacaagac
acalcttatg tgggatgata tigetatttt

caattccett gatgtggeag cteatctice

ctglaactce igggtcageg
aggtagcaaa aggettgttt
{gaacaacag aaactacctg
caatgetete aagetagete
tgtccaagta acttcageag
catttattat gettcggaaa
aaccatlgea aaccagggea
ccagtctate attcatatce
acacaccaag attcggccaa
{ttaggcagt fctgaccega
ftgtaccttt aatttaaaaa
tgccaacaac accetettta
ccleacgita gaatttitgg
gaaacacctt tgtitiggaat
gcataatgat éatgccaaac
gaccatcaat gaaaaacaga
geagattaca gatcigettg
tggetitggga fcaataaaag
anatgtgaaa tiggtitcaa
atgettatet ccaactecta
ageacgetac atgetgatge

clacctette cacgtigita
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acaaagacac

agcgdacaaa

ftgaagaaat

cgeegefeac

ggaceegetg

aagatgtece

gtttacggic

fcgagggeca

ttgtetetat

aagagtgtat

acatgactce

gacaaagagt

tgtacccate

atgttgtact

ctgaggtgat

gcaaggttat

ctttagaaca
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agccacaggt cegeteteee ftagagettc

ctetelgigt actigttcac agettcafft
cagtctgaca gagtictcat tacccaaatt
glcageiget gteattgeet teegitecag
ctatgagaga gagactttig ctitgacatc
gatcatggag geatgcatga gagatattice
actagcicaa agattigeat tccaatataa
ctttgggtgt attagcaaac gaglgicica
tagcaaggea ctigagagtt gctiaaaagg
agaagctaca gtaatageac taaccaaatt
gcacaaagee ctellttggg tagetglege
ttcagcaggl accgeactic ttgaacaaaa
caalgacaag agtccagagg aagtattiat
caagcaaalg gatcattttg ttggactcaa
tggacacctt ttaaaagegt acaggeatce
aatt{tacat acactactaa ctctggtiaa
gaalacacag agegtggeet acttageage
tcgetgeage ctaaaacata gaaagtcact
tcctatggat acatatecca ttcatcatgg
tcagecatgg tecteteeca aaggtictga

cggecagace agteccegag ccaggaaate

cacacalgga ctggtcatta atatcattca

tagtgaagag accaageaag ftttgagact

ttacttgete tttggeatta geaaagtcaa

ttaccgegeac aggtcatict cteetgecte

ctiggaaaca gtcacagaag ctttgttgea

aacgigeaag tggetggace agtggacaga

fcecatecetg caaccaagag cictigtigt

tgggeagata aagecagataa (ccgtattct

acctgacact tacaacagtc aagtictgat

acagecact! cttaataagg actcgeetet

tgtgctgeag ctigatgagg tcaacttigta

cctgeatact {tagatagic tecgtatatt

ggcaatcegg aatectelge agtggeactg

titcaactet aactttaact ttgeattggt

ttcacciget attgtigeaa gaacagicag

caaacacaga aattgtgaca aatttgaagt

t{tacttaca gigicigaag aagtticgaag

teticttact gatatttcaa tggaaaatgt

tgaccettee tataggacac taaaggagac

ageatacett gcagecacet atccaactgt

catgageetlg gacatgegee aacctictea
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ggecaacact aagaagtige {(ggaacaag gaaaagt(tf gatcactiga fatcagacac

aaaggetect

agtagcagaa

acatttacgt

tgatccgaag

agatgagttt

caaagtctit

gigecaagat

tgaagaatce

giggeggtit

tgttaagttt

{gaagaatee

tatcactgee

cecaggaate

acgaactcge

acgtaatage

aacatggget

tgctgeactt

tcttcgaage

tggegigtat

aaacttifaa

aaaaggcaag aaatggaatce

actgattatg aaatggaaac

aaaglttcag tgtetgaalce

atccaggege tgettettac

gatcaacgaa ttctttatga

celgtiglige ataaftigtt

ccaaatitgl taaatccaat

ccaccacaat accaaacate

gcaggaccgl (ticaaagea

citgatgeet tgattgacac

cteetgacte ccacatetee

aacctlaacc tttctaatte

gacaaggaga acgtigaact

cacggatceg caagecaagt

attaagaaga (cgtgtgaag

cttcactagt gaccecitee

cetgttltat aatgaaccca

citgectaaa tttaatgetg

ctggtatatg taaglgtica

ctgagaaat

agggalcaca acacccecca aaatgaggag

tcagaggatt fcctcatcac aacagcacce

aaatgtteic ttggatgaag aagtacttac

tettctaget acactggtaa aatataccac

atacttagca gaggecagtg tigtetitee

ggactctaag alcaacacee igttatcatt

ccatggaal( gtgcagagtg fggigtacca

ttacctgcaa agitttggti (taatggeit

aacacaaatt ccagactatg ctgageitat

glacctgee! ggaatigatg aagaaaccag

ttacccteet geactgeaga gecagettag

catgacctea cttgecaactt cccagcattc

cteeectace actggecact glaacagigg

geagaageaa agaagegetg geagittcaa

cttgettget ttetititta aaatcaactt

cigteettge cettteccee catgtigtaa

tecggtitge catgtigeca gatgatcaac

cettttettt aacttfttit citetacttt

gaacaactge aaagaaaglg ggagglcagg
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Q1> 23
Q1 2257
<212> DNA
<213> Homo sapiens

[ SR W]

400> 23
acggecagecg tcagggaceg teececaact ceecttteeg ctcaggeagg gteetegegs 60

cceatgetgg cegefgggga cecgegeage cecagacegtt ceegggeegg ceageeggea 120

ccatggigee cctgageeet gtgeageaac (ccaggeggg ctaaaggget cagagigeag 180

geeglggege gegaggglee cgggectgag ceecgegeea {ggeegggge cafegetice 240

cgeatgaget fcagetetetl caagaggaag caacccaaga cgitcacegt gaggategtce 300

accatggacg ccgagatgea gitcaattge gagatgaagt ggaaageggaa ggaceteltt 360

gatttggtgt gecggactet ggggeteega gaaaccetggt tetftggact geagtacaca 420

atcaaggaca cagfggeelg geicaaaatg gacaagaagg tactggatca tgatgtitea 480

aaggaagaac cagtcaccit tcacttettg gecaaatttt atectgagaa tgetgaagag 540

gageigettc aggagatcac acaacattta ticiieltac agglaaagaa geagaitita 600

gatgaaaaga tctactgcee tectgagget fcigtgetee tggettcetta cgeegtecag 660

gecaagtatg gtgactacga ceccagtgtt cacaageggeg gatittigge ccaagaggaa 720

ttgcttccaa aaagggtaat aaafctgtat cagatgactc cggaaatgtg ggaggagaga T80

attactgett ggtacgeaga geaccgagge cgagecaggeg atgaagetga aatggaatat 840

ctgaagatag ctcaggacct ggagatgtac ggigtgaact actitgeaat ccggaataaa 900

aagggcacag agetgetget tggagiggat gecetgggee {tcacattta tgaccetigag 960

aacagactga cccccaagat ctecticeeg tggaatgaaa (cegaaacat cicgiacagt 1020

gacaageagt ttactattaa accactggat aagaaaatfg afgicttcaa gittaactece 1080

tcaaagettc gtgttaataa getgattcte cagetatgta tcsgeaacca tgatetattt 1140
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atgaggagaa

gagaaggctia

gaggcigaac

acaatggeca

geeeagatca

gaaatgeage

cagaaggige

gecaaagagg

gccaagcaga

ccageacegt

gacttcaaag

tacalggaaa

geettgaaac

aggegtegca

cgaglggeet

cteetgetac

gelgeegstt

cttatgtgca

ctefgacctg

Q10> 24

Q1> 2969
<212> DNA

ggaaageega (fetitggaa gticageaga {gaaageeca ggecagegag

gaaagcagat ggageggeag cgeetegete

geacgagega tgagtiggag aggaggetge

acgaagcact gatgegetcl gaggagacag

ccgaggagga gecaaaactt ctggeecaga

gcatcaagge cacagegatt cgeacggagg

tggaageega gglgetiggca clgaagateg

cagatcaget gaagcaggac clgcaggaag

ageiectgga gattgecace aageecacgt

fgeetectga cataccaage ticaaccica

atactgacat gaagcggeit tccatggaga

agagcaagea (ctgeaggag cagetcaatg

tgaaagagag ggagacaget ctggatatic

geagcaagea caataccatt aaaaagetca

fcittgaaga gefctageag gtgaceeage

cgggaccegeg gegatggacea gatatcaaga

gagagaagca
tgcagateaa
ctgaccigtt
aggecgeaga
a8gagaagcyg
ctgaggagte
cacgcgagece
accegeeeat
tiggtgacag
tagagaaaga
aactcaagac
tgcacaatga
ccttecagag
cacccéagga

gagccateca

gatgagggag

dgdagaagca

ggelgaaaag

gecigageag

cctgatggag

agagaggage

ggagcgaaga

gaacccaatt

cetgtetite

aaaagtggaa

agaaatcgag

gaactecgac

cgecaagiee

cctgecactt

tagggagetg

fcegtgegag ciccagaact ftceccage! gaglgaagag cecageeect

attgeetiga actacgacce tgtagagatt tetctcatgg cgttetagtt

agtettigtt ttaagaagta tttgtet
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(213> Homo sapiens

400> 24

ccaggeaget ggegelaagga glicaaggea gegeeeacae

gaccgeetgt

cceacccaga

cetggacite

geacacgele

CCCE8ECEsC

CCBEABSALEC

ccigaacgeg

{glgagegge

ttacgggice

geeteactee

glgeetgage

tcgetacgee

gittectaae

gggitacage

tgeggegeag

getgggigag

cagetgeace

ccaaatgaca

ddagggecac

cegeleeece actleeegee

ECCEELACEE Cagcecagse

ctettgetge aggacecgge

cgeteeggee ctgggtgeet

atctgggeea agttaggege

cgegggeeet cegggletga

ctgetgeeeg cegteeecete

geggegeagt gggegeegst

t tgggreece cegegresee

ttcatcaaac aggagecegag

geettcactg tecacttttc

ceettegele ctecteegee

gegeectace tgeecagetg

acggtcacct tcgacgggac

tfceceaace actcattcaa

cagcaglact cggtgecgee

ggcageeagg ctitgetget

fcecageltg aatgeatgae

agcacagggt acgagagega

cteeeteeca

geceggeccee

ttecacgtgt

dacagcageca

Cgecgagsce

gecgeagead

cctgggigge

getggacttt

accggeteeg

ctegggeegee

cggecagtte

cagecagecsg

cetegagage

geecagetac

gcaigaggal

ceeggtetatl

gaggacgece

ccgggggete {cegeaaccee

cetacteatt cacccaceca

cgeegletee tegeegegat

gleeeggage cggegtctca

gagcageagg gaglcegesa

agegelgaac gietecaggg

atgggeteeg acgigeggga

ggcggeggel gtgeeetgee

gegeeeeegg gegeticgge

ccgeeacceee cgeegeegee

gCggageege acgaggagea

actggeacag ccggageclg

tcateeggee aggecaggat

cageeegeta ticgeaatea

ggtcacacge cctegeacca

cccatgggee ageagggeic

ggctgccaca ceeccacega

tacagcagtg acaattfata

ctggaatcag atgaactiag gagecacctt

taaccacaca

acgeccatee tetgeggage
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ccaatacaga atacacacge acggtgtctt cagaggeat! caggatgtge gacgigigee
tggaglagee cegactctlg tacggtegge atctgagace aglgagaaac geeecttcat
gtgtgcttac ccaggetgea ataagagata ttitaagetg {cecacttac agatgeacag
caggaageac actggigaga aaccatacca gtgigacttc aaggacigle aacgaaggii
ttctegtica gaccagetca aaagacacea aaggagacal acaggtgiga aaccaifcea
gtglaaaact lglcagegaa agttcteceg gicegaccace ctgaagacce acaccaggac
tcatacaggt gaaaagecet fcagetglieg glggecaagt tgicagaaaa aglitgeeeg
gicagatgaa (tagtcegee atcacaacat geatcagaga aacatgacca aaciccagel
geegettiga geggteteee teggggaceg ticaglglee caggeageac agigigigaa
ctgetttcaa gtetgactet ceactectee teactaaaaa ggaaacttca gitgatelic
ttcatccaac ticcaagaca agalaccgst gettctggaa actaccaggt gigectggaa
gagliggtel elgeectgee tacttttagt tgactcacag geectggaga ageagetaac
aatgtctegt tagttaaaag cccattgeea tttggtgteg atttictact gtaagaagag
ccatagelga (catgtecce ctgaceette cettetitet ttatgetegt tttcgetgeg
galggaalta tigtaccatt ttctatcatg gaatatttat aggecaggge atgigtatst
gtetgetaat gtaaactttig tcatggtttc catttactaa cagcaacage aagaaataaa
{cagagagea aggcatcgge getgaatett gtetaacatt ccegaggica gecaggetge
taacciggaa agcaggalgl agtictgceca ggcaactitt aaagetcalg catttcaage
agctgaagaa aaaatcagaa ctaaccagta cctctgtata gaaatciaaa agaattitac
catlcagtta attcaatgtg aacaciggea cactgetett aagaaactat gaagatctga
gatttttttg tgtatgtttt tgactctttt gagtggtaat catatgigtc titatagaig

tacataccte ctigecacaaa tggaggggaa tteattitea fcactegggag tgicettagt
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glalaaaaac calgelggta talggettca agtiglaaaa atgaaagtga cttiaaaaga
aaatagggga (ggtccagga tctccactga taagactgtt titaagtaac {taaggacct
ttgggtctac aagtatatgt gaaaaaaatg agacttactg ggtgaggaaa tccattgttt
aaagatggtc gigtgtetet glgtgtetat gigtetetat glattgtetl glgtittatt
ttttaaggga gggaatltat tatttaccgt tgcttgaaat tactgtgtaa atatatgtct
gataatgall tecictiiga caactaaaal (aggacigta taagtactag atgcatcact
gegtgttigat cttacaagat attgatgata acacttaaaa ttgtaacctg catttttcac

tttgeteica attaaaglet attcaaaag
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