1/6

M (-) €3 awousab py a8
\\ \‘\l\\|
12qy py /
BuIpuIg-9y a0 —vd di9

[Figure]
[Figure 1]

sousnbas 1884r] YNMIW

(oor

S3dl

Vi3

ly3iy

o/

sousnbsas 1884r] yNHIW


ipos
Rectangle

ipos
Rectangle

ipos
Typewritten Text
1/6


[Figure 2]

TelomeScan

(containing GFP)

a

2/6

Ad35 fiber Ad35 fiber

(containing GFP)

(containing GFP)

c

Ad35 fiber

{containing GFP)

d

Ad35 fiber

(containing GFP)

e

Hel a
(CAR+)

LN319
(CAR+)

LNZ308
(CAR—)

LN444
(CAR—)

K562
(CAR—)

Number of cells

GFP expression level



ipos
Rectangle

ipos
Rectangle

ipos
Typewritten Text
2/6


3/6

[Figure 3]
H1299 cells
120
:\; 100
@
8 80
g
&
O 60"
=
.‘%“
£ 40
0.
&
20
0 ’ )
TelomeScan Ad34 fiber Ad34 fiber
(Ad5 fiber) 142-3pT(E1,E3) 142-3pT(E1,E3)
(containing GFP) (containing GFP) (containing GFP)
1x 100VP 1x 109VP 1% 1010VP
[Figure 4]
A549 cells
120

GFP Positive Cancer cells (%)
()]
o

40
20
0 1 :
TelomeScan Ad34 fiber Ad34 fiber
(Ad5 fiber) 142-3pT(E1 E3) 142-3pT(E1,E3)
(containing GFP) (containing GFP) (containing GFP)

1x 109VP 1x 10%VP 1x 10"VP


ipos
Rectangle

ipos
Rectangle

ipos
Typewritten Text
3/6


[Figure 5]

H1299

MEKN45

o
S
<
74
=
v
&
v
»
£
7
<
=N
e
&
W

AS549

SWo620

T24

100
80
60
40
20
0

4/6

MCF7 _MDA-MB-231 KK47

LNZ308 LN444

[:] TelomeScan(Ad5 fiber) (containing GFP)

Ad34 fiber (containing GFP)

. Ad34 fiber 142-3pT(E1,E3) (containing GFP)

10MOI  1IMOI


ipos
Rectangle

ipos
Rectangle

ipos
Typewritten Text

ipos
Typewritten Text
4/6


5/6

[Figure 6]
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[Figure 7]
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110>
<120>
<130>

<150>
<50

<160>
170>
210>
Q1D
AV
ALY

<400>

SEQUENCE LISTING
National Institute of Biomedical Innovation
Conditionally replicating adenovirus
G13-0081

JP2011-181414
2011-08-23

50

PatentIn version 3.5
[

455

DNA

Homo sapiens

1

tggeecetee ctegggttac cecacageet aggecgattc gaccictictic cgetggggee

ctegetggeg tecctgeace ctgggagege gageggegeg cggegegeegga agegeggeee

agacccecgg gteegeeegg ageagetgeg ctgiegggge caggeeggge teccagtgga

{tcgeggegea cagacgecca ggacegeget ccecacglgg cggageggact ggggaccegg

geaccegtee tgeeeettca cettecaget cegeeteete cgegeggace cegeeeegte

cegaceeete cegggtecee ggeceageee ccteegggee cteecageee cteecetice

tttecegegge cecgeectcet cetegeggeg cgaglttcag geagegetge giectgetge

geacgtiggga agecctggee ccggeeacce cegeg

<400>

2

899

DNA
Adenovirus

2

acaccgggac t{gaaaatgag acatatifafc fgccacggag gtgitattac cgaagaaalg

geegeecagtie ttitggacca getgategaa gaggtactgg clgataatet fccacctect

agccattitg aaccacctac ccticacgaa ctgtatgatt tagacgtgac ggececcgaa

1/51



gatcccaacg
gaagggattg
tcceggease
glaccggagg
gatgaagage
fcttgteatt
atgaggacct
ccagaaccssg
cgeeegacat
cctlctaaca
geegtgagag
cctgggeaac
Q10> 3

QI

AVY
213>

DNA
<400> 3

ctgacctcat
aacagagctc
agttagtctsg
gtgglgaget
tcaagactit
ttataaagga
tggecatgca
cegteegece

ggegegrgeca

1823

aggaggeget

acttactcac

ccgageagcee

tgatcgatet

gtgaggaglt

atcaccggag

glggcatgtt

agectgeaag

caccligtegle

caccteetlga

ttggtggecg

cttlggactt

Adenovirus

ggaggetigg

taacagtacc

cagaattaag

gtttgattct

ggatfttice

taaatggage

tctgtggaga

ggegataata

ggagecagdgc

ttcgcagatt

ttttcegeeg

g8gagcagaga

tacctgecac

tgtgttagat

gaalacggeg

tgtctacagt

acctacccge

tagagaatge

gatacaccceg

tcgecagget

gagctlgtaaa

gagtgttigg

tettggtttt

gaggattaca

t{gaatctgg

aCaCCggeec

gddgaadccce

geggliglga

ccgacggagg

ccatggaace

tttceegact

gegeeeggtl

geetigeggtic

gaggctegcet

tatgtggage

gacccagata

cetgtgtctly

cgicctaaaa

aatagiagta

glggtecese

gtggaatgta

cgeececagee

aagatttttce

geagglitet

agtgeggaatt

gicaccagge

gegetgegge

atctgagesg

gacdCdagda

agcagcagea

Cgdgagceesg
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ctgtaatgtt

cteeggagee

cggtitetat

ttccacceag

dcccegggea

ttatgtgtic

aacctgagece

tggegeetge

cggatagelg

tgtgeeecat

tcgaggactt

cataaggtgt

tgctgtgegt

gtggegctca

tgaagagett

gettttecaa

tgctgtiegct

gggglacctg

tegeetgeta

gcagcaggag

celggaceet

ggcgglgeag

geetecacett

gecaaacett

{gacgacgag

cggltgeagg

getitgetat

{gagececgag

tatcctgaga

fgacteeggt

taaaccagtt

gctiaacgag

aaacclgtg

aacttgetgg

tceccaggeaa

ftgaaatcet

gagaaggtca

(ttttgagtt

clggattfte

clgttgtett

g448CCageC

cgggaatgaa

240

300

Can
s )
<

420

480

040

600

660

720

780

840

899

60

120

240

300

360

420

480

040



tgtigtacag
tgggcaggsy
taggaatcta
gatcaaggal
gelgaccact
aaaggtggea
ttgttgctac
ctttagatst
tatgaatgta
ccttatecta
cgatgtaasg
caaaagcagg
tgagggtaac
gaaaagcglsg
tcagatgetsg
ccactetesge
tttgggtaac
attgettgag
gaagatctgsg
tggcggtlaaa
cgatcacttsg
{tgaggtact
210> 4

211> 605
<212> DNA

gtggetgaac

ctaaagggsg

gettttaget

aattgegeta

tactggetge

ct{taggeeag

atttctggga

agcatgataa

aggtitactg

cacggtgiaa

gttcgggect

gceitcaatta

fccagggtge

getgtgatta

acctgeticgg

aaggeetgge

488ag8LgL8e

cccgagaged

aaggigetga

catattagga

gtgetggect

gaaatgtetg

tgtatccaga

taaagaggga

taatgaccag

atgagettga

agCCaggesa

attgecaagta

acgegecesa

atatgiggee

geeeceaattt

gettetatge

glgeetttta

agaaatgect

gecacaatgt

agcataacat

acggcaactg

cagtgtttiga

tgticctace

tgtecaaggt

ggtacgatga

accagectgl

gecacccgege

gec

actgagacge

gegggggecet

acaccgtect

tctgetggeg

fgattttgag

caagatcage

gglggagata

gggegtgctt

tageggtacg

gittaacaat

clgetgetgg

ctttgaaagsg

ggeetecgac

ggtatgigge

tcacctgctg

gcataacata

ttaccaatge

gaacctgaac

gacccgeace

gatgetggat

tgagtttgsc
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attttgacaa

tgtgaggeta

gagtgtatta

cagaagtatt

gaggetatia

aaacti{gtaa

gatacggagsg

ggcatggacg

gifttccteg

acctgigtgg

a28gggeleg

tgtaccttgg

tgtggttget

aactgcgagg

aagaccattc

ctgacceget

aattfgagtce

ggggigttty

aggtgcagac

gigaccgagg

tctagegatg

ttacagagga

Ca8dg88aLEC

cttttcaaca

ccatagagea

gggtatatge

atatcaggaa

ataggglgsc

ggelggital

ccaataccaa

aageclggac

tgtgtegeee

gtatcctgte

tcatgetagt

acagggectce

acgtagecag

gitecttgea

acactaagat

acatgaccat

cctgegagte

agetgaggee

aagatacaga

600

660

720

780

840

900

[Nan]
<D
<

1020

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1823



218

<220>
228

400> 4
tgcatciagg

agecgetigg
tettttggea
ggtettteee
cctclggaag
ceeccacctg
aaggeggeac
ctetecteaa
ggatctgale
cgtetaggee
fgeca
210> 5
Q> 23
212> RNA
Q213

<2207
223>

400> 5

Artificial

synthetic DNA

geggeeaatt

aataaggeeg

atgigagggc

cictcgecaa

citcitgaag

gegacagglg

aaccecaglg

gegtaticaa

tggggeeteg

ccccgaacca

Artificial

synthetic RNA

cegeeectet

gigtgegttt

ceggaaacet

aggaatgceaa

acaddcadcg

cetetgegse

ccacgiigle

caaggggelg

glgeacatge

cggggacgleg

uguaguguuu ccuacuuuau ggd

210> 6
<21 21
<212> RNA
<213

<2202
<2237

Artificial

synthetic RNA

ceeteeeeee

gictatatgt

ggeeelglet

ggtetgtiga

tctgtagega

caaaagecac

agiiggatag

aaggatgccce

tttacatglg

giittecttt

4/51

ceecfaacgt

gattttccac

tctigacgag

atgicgtgaa

ceetttgeag

gigtataaga

ttgiggaaag

agaaggtace

{ttagtegag

gaddadcdcg

tactggecga

catattgecg

cattcctagg

ggaagecagtt

gcageggaac

tacaccigca

agtcaaatgg

ccattgtatg

gitaaaaaaa

atgataaget

600

605

23



<400»

6

caldadguag aaagcacuac u

210>
QI
VY.
213>

<2207
223>

<400>

7

22

RNA
Artificial

synthetic RNA

7

uagcagcacd udaugguuug ug

210>
QR
Q212>
Q21

<220>
223>

<400>

8

22

RNA
Artificial

synthetic RNA

8

caggccaudu ugugecugecu ca

210>
QI
212
QI3

<220>
228

<400>

9

22

RNA
Artificial

synthetic RNA

9

uagcageacg udaauduugsg cg

210>
<21
212>
213>

220>
223>

<400>

10

22

RNA
Artificial

synthetic RNA

10

21

22

22

22
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cCaguauuaa cugugcugcu ga

210>
QLI
21D
AL

Q20>
223>

<400>

11

22

RNA
Artificial

synthetic RNA

11

uagcuuauca gacugauguu ga

<210
Q1D
AV
ALY

<220>
223>

<400>

12

21

RNA
Artificial

synthetic RNA

12

CdaCdaCCdgu Ccgaugggcug u

210>
QLD
AV
213>

<2207
223>

<400>

13

22

RNA
Artificial

synthetic RNA

13

ucguaccgug aguaauaaug cg

<210>
AR
QI
QI

<220>
223>

<400>

14

21

RNA
Artificial

synthetic RNA

14

caugauuacu uuugguacge g

22

22

21

22

21
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210>
Q1D
1L
21

<2205
228>

<400

15

23

RNA
Artificial

synthetic RNA

15

dacauucaac gcugucggug agu

210>
Q1D
Q212>
21

<2205
<223

<400

16

22

RNA
Artificial

synthetic RNA

16

ugucaguuug ucddauaccc cd

210>
AR
Q1D
A).

<2200
223>

<400>

17

22

RNA
Artificial

synthetic RNA

17

cguguauuug acaagcugdg uu

210>
<L
212>
ALY

<2202
223>

<400>

18

22

RNA
Artificial

synthetic RNA

18

gaggeuuggg uggaggcucu cc

23

22

22

7/51



210> 19

Q1D 21

<212> RNA

213> Artificial

220>
223> synthetic RNA

<400> 19
agggececece cucaauceug u 21

210> 20

QI 24

<212> RNA

213> Artificial

<220>
<223> synthetic RNA

400> 20
ucccugagac ccuuraaccu guga 24

210> 21

Q211> 21

<212> RNA

213> Artificial

220>
223> synthetic RNA

<400> 21
ugagaugaag cacuguageu ¢ 21

210> 22

2> 22

<212> RNA

213> Artificial

220>
223> synthetic RNA

400> 22
ggugeaguge ugcaucucug gu 22
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210>
QL1
ARN
213>

220>
223>

<400>

23

23

RNA
Artificial

synthetic RNA

23

guccaguuuu cccaggaauc ccu

210>
QI
AV
213>

220>
223

<400>

24

22

RNA
Artificial

synthetic RNA

24

ggauuccugg daauacuguu cu

A
QLI
AN
213>

220>
223>

<400»

25

23

RNA
Artificial

synthetic RNA

25

cccaguguuc dagacuaccug uuc

<210>
QI
VY,
218>

<2205
228>

<400>

26

22

RNA
Artificial

synthetic RNA

26

ugagguagia gguuguauag uu

<210>

21

23

22

23

22
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Q21
Q1D
AT

220>
223>

<400>

69
DNA
Artificial

synthetic DNA

21

geggecticca taaagfagga aacactacac agetccataa agtaggaaac actacattat

aageggtac

210>
Q1Y
Q21D
ALY

<2200
223>

<400>

28

113

DNA
Artificial

synthetic DNA

28

ggeetccata aagtaggaaa cactacacag ctecataaag taggaaacac tacaltaatt

ccataaagta ggaaacacta caccactcca taaagtagga aacactacag tac

210>
ARV
VY.
ALY

<400»

accglccagg

gtgettteea

ctgecatgga

tttcagacet

caatggatga

giccagatga

cieetacace

ccCagaadadc

29
1307
DNA

Homo sapiens

29

gagcaggtag ctgetggget

cgacggtgac acgetteeet
ggagcegeag fcagatccta
atggaaacta cttcctgaaa
ftigatgctg tceecggacsg
agclcecaga algecagagg
ggcggeceeel geaccagece

ctaccaggge agetacggtt

ccggeggacac

ggattggeag

gegiegagee

acaacgttet

atattgaaca

clgeteeeeg

ceteetggee

tcegtetggg

10/51

ttegegtteg

ccagactgee

cectetgagt

gteceecttg

atggticact

cglggeeecet

cctgteatet

cttcttgeat

ggclgggage

ftcegggtca

caggaaacat

ccgteeeaag

gaagdaccceag

geaccagega

tetgteeett

tctgggacag

60

69

60

113



ccaagtctgt
agacctgece
ccatggccat
atgagegelg
gaaatttgeg
cctatgagee
acagttcctg
actccagtgg
gagagaccg
tgceeccags
agaagaaacc
agatgliceg
Cageesgeds
gecataaaaa
210> 30

QI 8317
<212> DNA
QI

<400> 30
gaggacteeg

cgetaggese
aaagcccgga
ggacgacees
agcageglgg
ggeegetgeg

8gC88CagCe

gactigcacg

tgtgcagely

ctacaagcag

ctcagatage

tgtggagtat

geelgaggtl

catgggeggc

taatctactg

gcgcacagag

gagcactaag

actggatgga

agagetgaat

cagggclcac

actcatgttce

Homo sapiens

cgacggteeg

fttttcccag

getaacgace

agggtaatga

gddagdaggs

cgtetgggss

atgagggict

tactececetg

tgggtigall

fcacagcaca

gatggtctgg

ttggatgaca

ggetetgact

atgaaccgga

ggacggaaca

gaagagaaftce

cgageactge

gaatatttca

gaggectlgg

fcecagecace

dagacdgadg

caccctgegg

aagcaatcca

ggeecgetege

agctgagece

aagagtgtcg

cigegeaatg

ggeecacgecyg

ceeteaacaa

gcacacccece

tgacggagst

ceeetectea

gaaacacttt

gtaccaccat

ggceccateet

getitgaggt

tcegeaagaa

cCadacaacdc

ceettcagat

aacfcaagga

tgaagtccaa

ggectgacte

ccagagcgge

ggcgegeceg

cactgeacgg

aggtcteceta

ttaagtttac

¢gcgaggaga

gcgegeeggac

11/51

gatgtitige

geeegeeace

tglgaggege

gcatettate

tcgacatagt

ccactacaac

caccatcatc

gegtgtiigt

aggggagect

cagctleetet

cegtgegegt

tgeecagget

aaagggtcag

agactga

tttgageicg

ctggitettg

ggecccaage

ggdagegdgads

ggecaacggt

acaagggeat

fagtggagaa

caactggeca

cgegleegeg

tgeeeecace

cgagtggaag

giggtegtgc

tacatgtgta

acactggaag

geetgteetg

caccacgagce

ccccagecda

gagegetlcg

gggaagegage

tctacctcee

getgetteeg

dgCgCCagega

€gCagadgda

agtgegeegg

ggattatecg

geecagliegsgg

ggtgegacac

040

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1307

60

120

180

240

300

360



tceclgggaag
gtcatgatga
aactgegeag
ctggacacge
gglecgtetge
cgecacageca
tacccaattt
210> 31

Q1> 987
<212> DNA
AR

<400, 31
cg8agagess

cagcatggag
ggtgcgggce
gecgatecag
cgeggagece
ggaggsgcttc
cgatgeetgg
acgglacelg
cgeggaaggt
ggaaactiag
ccaceceget
aacgtagata
ttettataaa

tctggagtga

ccggegegga

tgggeagese

accclgecac

tggtggtget

ceglggactt

cgggggactg

ccecaccececa

Homo sapiens

gagaacagac

ceiteggetg

ctgetggagg

gicatgaiga

aactgegeeg

clggacacge

ggeegtetge

cgegeggetg

cecteagaca

afcatcagtc

ticgtagttt

taageectice

aatgtaaaaa

geactcacge

tcecaacgga

cegegtggeg

fctcaccega

gCaccggece

gecceageas

acgecaggtt

cecacctaat

a4dCggecsesc

actggectgge

cggggecgcet

tgggcagesc

acccegecac

tggtegtget

cegtggaccet

cgggeegecac

fceeegattg

accgaaggic

tcatttagaa

cecactacceg

dgaadaacac

cctaagegca

gtcaaccgtt

gagetgetge

cegglgeatg

ggggcrecgse

€g8ggeccdce

cCcCCagceege

tcgatgaagg

g£gggaglagc

Cacggeeecsy

gececaacgca

ccgagtegeg

tctcacecega

gcaccggece

ggcleaggag

cagaggeagt

ddagdaccadg

clacagggce

aatagagelt

taaatgtcca

cgettetgee

catfcatgtg
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tcgggagecg

tgetecacgg

atgetgeeceg

{ggacgtgcg

gegacgitge

ccdcaacgac

ctgccaacgg

alggageegg

geeegggete

ccgaatagtt

gagetgetge

ceegtgeacg

8EEECECEEC

ctgggecate

aaccatgece

agaggetelg

acaactgecee

ttaaaaatgt

tfttatatcat

tittcactgt

gegcatttete

cgegatecag
cgeggagecee
ggagggclic
cgatgeetgg
aggglacclg
fttatttitet

g848Cg8

Cggrcgeeeag
gggtagagga
acggtcggag
tgcfccacgg
acgetgeeeg
tggacgtgcg
gegatgtlege
gcatagatge
agaaacctcg
cegecacaac
cetgeetttt
ttittatata
gttggagttt

gegagecteg

480

540

660

720

780

837

300

360

420

480

720

780

840



cagecteegg aagetgtega cltcatgaca agecattitgt gaactaggga agetcaggeg

ggttactgge ftetetigag tcacactget agecaaalgge agaaccaaag ctcaaataaa

aataaaataa tittcattca ttcactc

210> 32

Q21> 8972
<212> DNA
Q213

<400> 32

Homo sapiens

giccaagggl agecaaggal ggelgeaget

gecactgaaga tggagaactc

acaaaaclgg aaaclgaggc

attgaagatg

citaacttag

tciiatggaa geegggaags

atgggttcat

gaagaacitg

aaagactggt

actgaaaatlt

caaatcagag

cagcgaagaad

ttacagtece

catgatgetlg

ggtaatggtle

agtageacac

gtgtattcat

ctagetatgt

aagetatgge

atagcagtaa

ttccaagaag

d8ddagdgag

attacgctca

ttteettaca

ftgegatgga

tagecagaat

ddgcdaacCagd

dgcggctagaa

agggttcaac

actctgeace

tgttgtcaat

ctagetceca

aaatcttcga

atctaatatg

ttettetgga

ttteccctgga

atcigtatca

aggglifgta

gtcattgetlt

acttcagaat

aacagatatg

agaacaacta

tcagcaaatce

agCtagagageg

tgaaggtcaa

tacacgaatg

tcgaaggetg

gettggtact

agacagctlgt

fcatatgate

caagagctag

aaggaagtac

cagattgatt

glaaaactge

ageegtitelg

aatggaagca

ctigetgale

ctcactaaaa

dCCagadgec

ggtacetgee

gdaadaggaca

{catctcaga

ggagtgeggag

gaccatgaaa

acaagtcate

catgataagg

atatccatge

13/51

agttgttaaa

aagataattc

ttaaacaact

taftagageg

ggicaaaaat

gagagtgcag

gagaaagtac

ttgacaaaga

gaatagatag

aattggaata

aggatafgga

tacttcgtat

acaagcatga

aaatcaacat

cagccagtgt

tgggaaccaa

atgatatgte

gacaglictiegg

gcaagiigag

caatcatett

acaaggaagl

tcttaaagag

gtcecteegt

teetgticet

{ggatattta

dgdaddaggaa

tettecttta

tgaagcaagg

dddacgagea

acgacagett

aaccggetca

ggcaacttct

tttgagtict

ggiggaaalg

gegaacttitg

atgicttcet

900

960

987

120

180

240

300

an
<D
<

420

480

040

600

840

900

960

1020



ctecteatece

ggcagtaaag

cctgatgaca

gettactglyg

aaaaatccaa

aaact{tcat

attgcagaat

attacactaa

aacaaggceia

fctgaaagiyg

gcagatgtaa

tgtegcttitag

t{gtcageac

tttttestig

ggaggiggga

atcctaagag

acaatagtca

caggaagcat

cacaaaatga

gcgaagtaca

aggdaacaaa

aatatagaca

ctctatggtg

aatactggea

tcttcatcaa

agcttitaca

aggclcgggc

a8agagacas

aaacctgtlig

tgecagetce

{tgatgaaga

tattgecaagt

gacgatatge

cgetatgetce

aagacitaca

atagtaaaaa

aagttiaaaaa

attgecactga

gcactcttac

tattacggaa

agaacaactg

gtaatgeatg

tatgggacat

ttgctatgeg

aggatgccaa

aagecctaga

atftaagtce

attatgtttt

acatgactgt

gaggaagett

tggcaatgac

cagggecagt

gegigaaatce

ggagtggcag

{gtigaacat

gcatagacat

ggacligigaa

tggaatgget

fatgaaaggce

geaggttalt

gacgitgega

ggaatcaacce

gaataaagel

tltaccggage

tgtgtecage

tctacaaact

tggaactitg

gggggeaglit

aagtgctgea

tattatgtet

agcagaatta

caaggcatcet

tgacaccaat

cetttcacea

agatagttct

aaagactctlg

geageactcece

cgaglcectte

gaagelicatg

cagatctgic

gcaatgaatg

atglacggse

{tgacaaact

tgcatgagag

gcaagtgtlte

gaagttiggaa

clcaaaageg

gatatatgtg

cdagacaaaca

tf{gatagcta

ftattacaac

tggaatctet

agcatgctca

getttaagga

cctggetcaa

gatgetcage

catcgtagta

cgacatgatg

tatttgaata

cgitctgaaa
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tattgttggg

acaacatcat

atctitigea

aaccaggeat

ctgetgteleg

aactagggeg

ftactaatga

{gacttitieg

cacttglgge

{gaggaattt

gigigaaage

taltgagige

ctgtagatgg

ctitagecat

caaatgagea

acttaaaate

cagladgdda

agaacctcat

atctcatgge

gettgecate

acttatcaga

dgcagagaca

ataataggtc

ctacagtgit

aagatagaag

aaattccegg

tcactcacag

acagatacgce

ggaccdggac

fgttctaatg

actacaggece

ccactacagt

agatgtagee

ccaactaaaa

gtcttggcga

attgatggaa

cttatggaat

fgeacttgea

tattgaaagt

ccacaggcaa

tcatagitig

tcctaaagac

fcatticaaag

aaataggecet

tettecatgtt

aactittgac

caagcaaagl

agacaatttt

acccagetece

{ttggagaga

1200

1260

1320

1380

1440

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



g44acgCcggad

aagecgaggtt

tcageecatte

gigacagatg

facaatttca

gaatacaaga

aaaagaggic

tgeagtiatg

gatgataatg

cagttgaact

alaatagaag

tatectgttt

cagcaggaal

gtgggticta

tatgaagatg

gadgadagaga

cagectattg

tttteattct

agtgagaata

tctgeacaga

dactaagaaa

agttcattat

gaagcagatt

tcagetgaag

ttggtctagg

tgeagatete

atacctctica

agagaaatge

ctaagtcgga

gatcticaaa

aaatgaaacc

gtcaatacce

atggagaact

ctggaaggea

atgaaataaa

atacigagag

gigittctee

atcatggaat

ataagectac

gdccaacaaa

attatagtt!

caaagagtitc

cglecacace

gtagaagteg

caatacagac

catetitgte

ctgetaatac

atcctgtgag

caactaccat
caccactgea
ggaagacaga
actlagaaga
aaattcaaat
tgatagtita
ctegattgaa
ageegaccla
agalacacca
aagtecttea
acaaagtgag
cactgalgat
atacaggtca
taatcaaaat
caattatagt
ftatagcata
aaaatatgee
atctggacaa
ttcatctaat
tcagectleaa
ttattgtgta
atcagctigaa
celgcaaata

cgaagttcca

cCagcCaacag

geecagattg

agitctgggt

agetectegetg

aggacatgit

aatagtgtca

tecetattetg

geecataaaa

ataaaltata

cagaatgaaa

caaagacaat

aaacacclca

cggggagica

gtaagccagt

gaacgttact

aaatataatg

acagafatic

agcaglaaaa

gcfdagaggce

aaggetgeca

gaagatacte

gatgaaatag

gcagaaataa

geagtgteac
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aaaatccagg
ccaaagtcat
ctaccactga
cccatacaca
ctatgectta
glagtagtga
aagatgatga
tacatagtgce
gicttaaata
gatgggcaag
caaggaatca
agticcaace
atggltcaga
ctttgtgtea
ctgaagaaga
aagagaaacg
cltcatcaca
ccgaacatat
agaatcaget
cltgcaaagt
caatalgtit
gatgtaatca
aagaaaagal

agecaccctag

aacttcttca
ggaagaaglg
attacattst
ttcaaacact
tgecaaatta
tggttatggt
aagtaagttt
aaatcatatg
ftcagatgag
acccaaacac
aagtacaact
acattttgga
aacaaatcga
agaagatgac
acagcatgaa
tcatgtggat
gaaacagtca
gtcttcaage
ccatccaagt
ttettetatt
ttcaagatet
gacgacacag
tggaactagg

aaccaaatcce

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3720

3780

3840

3900

3960

4020



agcagactge

tcticaggag

cactatgtte

agttitgaga

agtggecatta

agaaglaaaa

aataaagcac

gcagttcaga

agtactccag

{ttatacaga

aatgaaacag

aaaactattg

clagaagaat

geecagactig

facaaacttce

ggggatgata

acatctetaa

gtlagaggag

agaagtacag

gacaataaag

gggaaaagtic

gegtegtett

ccagiaaaac

tcaaaaaata

aatttgaaaa

agggltctag

cgaaatctee

dggagdccee

gicgttcgat

taageeecag

caccteecace

ctactgetga

ggglccagsl

atggatific

aagatgigga

aatcagagca

attctgaaaa

gtaftatite

cttcaaaatt

taccatcaca

tgeecacgggt

gigatctaac

gagecacagtc

atgaggctica

cagaggaags

acaagecttt

ctgcacccaa

ctataccaca

atitaaatge

ataattccaa

tttatcttca

ciccaaaagt

actcatgttt

tgecagetcee

tgatcticca

acctectcaa

ddagdgagag

tcttecagat

ftgttcatee

attaagaata

gectaaagaa

ggacctatta

tgeecatgeca

acctccacct

aaacagettg

glatigtglt

aatcgaatec

aggtgaattt

aggaggadad

tgatattctt

ceglgtgaaa

caaaaatcag

aaatactgaa

fgagagaglt

ggacttcaat

gaatcageca

ggligetcaga

agcagatgta

gitcagagtg

gatageeelg

acagctcaaa

agtggaccta

getgatactt

agectgagtg

atgeetceag

tcaaatgaaa

gatgattcag

acaaagtcat

giggcaagga

caaccccaaa

gdagggacac

cctecaaatg

gaadaacgag

acctcatetg

geagaatgea

aagataatgg

ttagatggta

fataggacac

{tctcagaca

gataagctice
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ggcacddagce

cacccadaag

cttctgtcag

aaccatgcag

gacaaaccat

CCdagCgaga

agcaagetge

tattacattt

cictgageet

t{caggaaaa

dCCdagagda

atgatgatga

cacgtaaasge

aaccaagtca

agcatgitag

ctataaactt

agttagetgce

ataccattece

taaccatace

ttaattctge

accaggtcca

agddaddgaa

gigtaagaaa

acaaagattc

caaataatga

tgttgaattt

fccacctigaa

ttcacttgat

tggaatggta

gecdaccdage

agtacctaaa

agtaaatget

tgecacggaa

cgatgageea

{gacaatggs

dgaggcagaa

tattgaaata

ddddddgcca

getgeetgty

{tttacaccg

{tccacaget

fggagaagga

tacagaaggce

tgaattggat

tatgeccaaa

gcaageatet

accaacttca

aaatgcagac

dadagdadcag

agatagagtc

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5220

0280

0340

5400

5460

0620



agaggaagtt

tgtttttcac

tccagggaaa

accagceeaca

aageagecaa

cagicatcca

gctattgaaa

attgaccaag

{cacagggag

gaagatacce

gaagatgace

agactcaagg

gatctgacac

gattcagaaa

ttacatcaag

atectiteee

gadgadaaac

acattggaaa

tataaaagtt

cageecetlte

ggagltcgaa

actccagecet

aagecatetg

fcaagtaaag

ttgcttttga

gaaatgattce

aggeigaalt

cagaactaac

taaatcgagg

aagacatace

atactccagt

ddadacddcCaa

aaccaagiaa

cagttiglitt

tgtigcagga

gtgataatga

{tgatligaa

attttgattg

ctgetgetge

{gaaatcagg

cetitacaag

ctaaaaagat

tgattactgg

aagcaaacat

atagectecte

cCdadaagcce

{gaaatcaga

caccttctag

ttcacctcat

tttgagttet

dagadaggca

ciccaaccaa

tcagectaaa

484CA84EEE

ttgettttet

{aaagaaaat

acctcaagea

clcaagaaac

atgtataage

aaaacatagt

agatatacag

gaaagetatt

tgecatgtita

aatctctctg

taataaaggce

agaatctgaa

aaaagttcga

geettcaate

aagtacaagt

tagtgaaggt

attaagecet

atcaggatcet

cattacacge

ctagatlittg

aaagaaaata

caatcageta

cecatactic

geagecaactg

cataaltect

gaacctalca

tcaggetatg

agticictca

fcegeaatge

ceeagaaata

agaccagatt

caggaagglg

tctagacaag

ggatcaccat

ccacgaattc

agtaaaggaa

fctaattcag

tcicgaggea

cetgtiteta

CaaaCagcca

gttgeecagge

agagattcga
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ctattgaags

atgatgatga

aggaatcaga

ataagacaca

agaaacaatce

atgaaaaglt

clctgagtte

aagagaclga

ciectaaalce

gttcictiag

Cdddddagdad

tgggtggeat

cagaacatgg

caaattccat

cttegtictga

ticatcttac

faaaaccagg

fcaaaggagg

aaatitcagg

ggacaatgat

dddaaggccc

ccacttetee

agacatccca

ceecttcaag

aactecitac

tgttgacett

ggctaaagtit

agctatigea

caclittece

acagaatttt

tctcagtigac

geeeeetgac

atticatgtt

tattgacict

aaagecitca

attaggtigaa

fctatcceet

agtaagtagt

ttcagattce

acctgatcaa

ggagaaaagt

aaaaaaagtt

ccaaatgaaa

tcatattcca

accccitaag

tagaggagee

aataggtegg

acctgeccag

0580

9640

6700

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960



caaccaltaa

ggaataagic

tcaactaagt

caacagaacc

gagtcigeet

gaactitcta

cetgtattag

aaattggagg

actaggtccee

acacattcgt

atagagtata

agtecttcta

tcatcatcece

tctgetteat

atttcaggaa

ataaaagaaa

acaaatgegtg

gaggatgttt

ceecacaggta

aaagattcaa

accgtggegtt

ggaactgaga

fclatagleg

gggacigtte

gcagatagea

gtagacctat

clectaacaa

ceteaggtic

ttaccaaaca

ccaaaggact

gaatgictte

tacgecagtc

aatctgette

dggcacaadc

ctgttcagge

algatggaag

gacticcaat

{tectegagt

cagaatccag

cCaddCadag

atgaatiitc

clgaatcaaa

ggglgagaat

atactecececee

aagataatca

tggaaaatcg

taaaaccagg

aacglacecee

ctgecagagt

ctteagetes

acagtctect

attatcicaa

{ggaaaaatg

aacaggttta

aaatcagatg

aactaaatca

aactttcatce

atttgaatet

tccagttiia

tggtggalgg

accdagcadag

caataggtca

aagecacttgg

tgaaaaagca

taaagaaaac

fcccacaaat

gactctaatt

tgaggacigt

getgatigac

gegcdaddcaa

cetgaactee

acaaaataat

atfcagttct

gacteetitt

gecateteag

ggcegaaact
cticcaagga
tcatatacat
tccaagaate
aataatggta
aglggaaglg
aaagaagelc
ctitctecat
agicetteee
cgaaaactcec
cgecatgata
ggaacctgga
agaagaacig
aaaagtgagg
caaglateeg
égtacttctc
talcaaateg
cccattaaca
agtgtttcag
aatgtgggla
titattcagg
cctgleects
ageagetcaa
aattacaacc

atcccaacte

18/51

caatttcccee

catcatecce

ctecaggtag

ccagtagtat

atggagcceaa

aatctgatag

caagcccdac

catctagace

ticctgatat

cacctaatet

ttgcacggle

aacgigagea

gaagiticatc

atgaaaaaca

cddddggaac

agaccgtite

cacctgetgt

atcctagate

ddaaggcaaa

atggcagtgt

tggatgcceee

tatcagagac

gctaaacacag

caagecctag

cagtgaataa

tggtagaaat

tagtactgel

acagatgage

tccaagaagt

taaaaaggta

atcagaaaga

cttaagaaga

ageiteteee

gietetatee

cagtcecact

tcattctgaa

cagcaaacat

ticaatictt

tgtgaactet

alggagaaaa

clcaggtget

ttctaaaaca

tggaagatct

fccaaacatt

tcecatgegt

tgaccaaaaa

taatgaaagt

ttcacctagt

gdaadgcagc

caacacaaag

7200

7260

1320

7380

7440

7500

7060

7620

7680

7740

7800

7860

7920

7980

8040

8100

8220

8280

8340

8400

8460



aagcgagatt
tctegggtett
tatgttaatt
aaattttgta
tagtatactt
atagtaaagc
ccaacttect
tatattgetg
attggtattt
210> 33

QI

QLW
QI

DNA
<400> 33

agcetegetga
cctgegetcea
tggatitate
tcttagagtg
acatattttg
gtectttate
aacttgttga
atgcaaacag
aagtttctat
aacccgaaaa
ctgtgagaac

aattggeate

o711

ccaaaactga

acctigtgac

acaactgcta

aataggtttg

tgtcttcact

caagtatgtt

ttaattattg

ttatcaatca

atgcaaaaaa

Homo sapiens

gacttectgg

ggaggecetic

tgetettege

tececatetgt

caaattttge

taagaatgat

agagctalig

ctataatttt

catccaaagt

feceltectie

tctgaggaca

tgattetict

cagcacagaa

atctgtitaa

tatagacatt

attetigtta

ggteftatit

tgtacagtat

ctigtettaa

tttctagatt

aaatgtitit

aceeegeace

accctetget

gtigaagaag

clggagtiga

atgctgaaac

ataaccaaaa

agaatcattt

gtdadadags

atgggetaca

cdaggaaacca

ddBCagCcgga

gaagataccg

tccagtggaa

dagdgadaggaa

ttgtttcaaa

gagggltttt

tgggaggcac

gitttacatg

aataalgaac

ataaactgac

gt

aggetgtegg

ctgggtaaag

tacaaaatgt

tcaaggaace

ttctcaacca

ggageetaca

gtgetitica

aaaataactc

gaaaccgtge

gicicagtgt

tacaacctca

ttaataagge
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cecaaagice

gaatgaaact

tgaaactita

gttctggaag

tcttgatgst

tatttaaagt

actacagata

taaacttaca

gittctcaga

ttcattggaa

cattaatgct

tgtetecaca

gaagaaagss

agaaagtacg

getigacaca

tcetgaacat

caaaagacit

ccaactetet

aaagacgtet

aacttattge

taagegecat

aagaaaattc

aaagactgaa

ccatatttiga

taggaaaaaa

agcacccatce

gaaaatatga

tcagggaaaa

taactgggcce

Cagddagdda

atgcagaaaa

aagtgtgacce

ceticacagt

agatttagte

ggtttggagt

ctaaaagatg

ctacagagtg

aaccttggaa

gtctacattg

agtgtgggag

8520
8580
8640

8700

8820
8880
8940

8972

60

120

240
300
360
420
480

240

660

720



atcaagaatt

cdaaaadggc

ccagtaataa

atcagggtag

gctcattaca

aggetgaatt

gggclggaag

atcigaatge

cagagaalcee

aagtiaatga

gggagtctlga

aatattctgg

tatgtaaaag

{tgggaaaac

taattatagg

aattaaagcg

cagatttgge

agaatggtca

ctattcagaa

dadacgaaagc

acaattcaaa

atgegetiga

ttgatagttg

ggcdcagecag

gitacaaatce

tgettgtgaa

tgatttgaac

ttetgttica

gcatgagaac

ctgtaataaa

taaggaaaca

tgatceeely

tagagatact

gigetittce

atcaaatgee

ttettcagag

tgaaagagtt

ctatcggaag

agcattigtt

taaaaggaga

agitcaaaag

agtgatgaat

{gagaaaaat

tgaacctata

agcaccfaaa

actagtagte

ttctageagt

aaacctacaa

acccctcaag

tfttctgaga

accactgaga

aacttgecatg

agcagtttat

dgCdaacagc

tgtaatgala

tgigagagaa

gaagatgitlc

agaagigalg

aaagtagetg

aaaatagact

cactccaaat

ddggcadgcce

actgagccac

cctacatcag

actcctgaaa

attactaata

cctaacccaa

agcagcagta

aagaatagge

agtagaaatce

gaagagataa

ctcatggaag

gaaccagesga

cggatgtaac

ageglgeage

tggagcecatg

tactcactaa

clggettiage

ggeggacice

aagaatggaa

cliggataac

aactgttagg

atgtattgga

tactgeccag

caglagagag

tceccaactt

agataataca

geetteatee

{gataaatca

gtggtcatga

tagaatcact

taagcaatat

tgaggaggaa

taageccace

dgdadaddaaa

glaaagaacc
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tgaaatcagt

aaatactgaa

tgagaggcat

tggcacaaat

agacagaalg

ddaggagecaa

cagcdacagaa

taagcagaaa

actaaatage

ficigatgac

cgitctaaat

tgatcetcat

taatattgaa

aageccatgta

agagegticcee

tgaggatttt

gggaaciaac

gaataaaaca

Cgadaadgada

ggaactcgaa

gtcttetace

taattgtact

glacaaccaa

tecaactgega

ftggattetg

catcatcaac

ccagaaaagt

actcatgeca

aatgtagaaa

cataacagat

aaaaaggtag

ctgecatget

agcalicaga

tcacatgatg

gagglagatg

gaggetitaa

gacaaaatat

actgaaaatc

ctcacaaata

atcaagaaag

caadCggage

aaaggtgatt

tetgettica

ttaaatatce

aggcatatte

gaatfgcaaa

atgecagica

gccddgadga

780

840

900

960

1020

1080

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



gtaacaagee

agttaacaaa

ttgtcaatee

ctaataatge

aaagatctgt

aaagtatctc

gigtgagtca

ataatagaaa

gggaadcaag

tcaaggttic

aatgtgcaac

{tgaatgiga

agacagtiaa

atgccaaalg

acgaaactgg

caccactttt

aaaactitea

gtacagtgag

caagcaatat

taggticcag

atgetatget

gtaattgtaa

atacagat(t

atgcatctca

aagatactag

aaatgaacag

fgecacctggt

fageecticea

tgaagaccee

agagagtlage

gttactggaa

gtgtgcagea

{gacacagaa

catagaaalg

ddagcgccag

attctetgee

dCddddggad

tatcactgea

tagtatcaaa

actcattact

fcecatcaag

ggaacaltca

cacaattage

taatgaagta

{gatgaaaac

fagattaggg

gcatcctgaa

cietecatat

ggttigtict

{tttgetgaa

acaagtaaaa

tettitacta

dgdgddgada

aaagatctca

agtatttcat

gttagecacic

tttgaaaace

ggetttaagt

gaagaaagtg

tcatttgete

cactcteggt

gaaaatcaag

ggeliticetg

ggaggelcta

ccagataaac

fcatttgtta

atgtcacclg

cgtaataaca

ggticcagta

attcaagcag

gtittgecaac

ataaaaaage

ctgatticag

gagacacclg

aatgacatta

gacatgacag

agtgticaaa

ddgddgagdad

fgttaagteg

fggtacetgy

{agggaaggc

ccaagggact

atccattggg

aacttgatge

cgttticaaa

ccttaaagaa

gaaagaatga

tggtiggtca

ggttttgtet

atggactttt

aaactaaatg

aaagagaaal

{tagagaaaa

ctaatgaagt

aactaggtag

clgaggtcta

aagaatatga

ataacttaga

atgacctgtt

aggaaagtic
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cgatacttte

taccagigaa

actagaaaca

agaaagggtt

tactgattiat

ddadacagaa

aattcatggt

acatgaagtt

tcagtatitsg

tccaggaaat

acaaagticca

gtetaatate

gaaagataag

atcatctcag

dCdaaaccca

faagaaaaat

gggaaalgag

tgtttttaaa

gggetecagt

dddCdgdges

taaacaaagt

agaagtagtt

acagectatg

agatgatggt

tgetgttttt

ccagagetga

cttaaagaatl

gltaaagtgt

ttgcaaactg

ggecactcagg

ccaaalaaat

tgttccaaag

aaccacagte

cagaatacat

gtagaagasgg

aaagtcactt

aagecctgtac

ccagiigata

ttcagaggea

tatcgtatac

ctgetiagagg

aacaltccaa

gaagecaget

attaatgaaa

ccaaaattga

cttectggaa

cagactglta

ggaagtagle

gaaataaagg

dgCdaddgcg

2220

2280

2340

2400

2460

2520

2680

2640

2700

2760

2820

2880

2940

3000

3060

3180

3240

3300

3360

3420

3480

3540

3600

3660



fccagaaagg

gltaccgaag

aagagettce

ctactaggea

tatcattgaa

aggaacatca

gigaatigga

ccaaacaaat

t{tcagatga

{ggaitcaaa

actgetcagg

aacataacct

atgggagcca

acctgegaaa

glgaatacce

cagatagttic

geecateatt

actacccate

aglctgggee

ceeettacet

dagacagasgc

aagttececa

atactegctgg

cttcaacaga

agagettage

agggeccaag

ctgcettceaa

tagcacegtt

gaatagectta

celtagieag

agacttgact

gaggeaicag

tgaagaaaga

ciiaggigaa

getateetlet

gataaagctc

gecttetaac

tccagaacaa

tataagecag

taccagtaaa

agatgatagg

tcaagaggag

acacgattig

ggaatctgga

cecagagica

attgaaagtt

gtataatgca

aagggtcaac

aggagtccta

aaattagagt

cacttgttat

getaccgagt

aatgactgca

gaaacaaaat

gcaaatacaa

fctgaaagee

ggaacgeset

geagecalcetg

cagagtgaca

cagcaggaaa

agectacectt

agcacatcag

aatccagaag

aataaagaac

tggtacatgce

cicattaagg

acggaaacat

atcageetet

getegtgttig

gcagaalctg

atggaagaaa

aaaagaatgt

geeettteace

cctcagaaga

tiggtaaagt

gictgtetaa

gtaaccaggt

gifctgetag

acacccdgga

agggagttgg

tggaagaaaa

gelgigagag

ttf{taaccac

tggctgaact

ccatcataag

aaaaagcagt

geetttetge

caggaglega

acagitgetce

tigttgatst

cttacttgee

fctctgatga

geaacatace

cecagagice

glgtegageag

ccatggtgst

22/51

ccatacacat

gaacttatet

aaacaatata

gdaacacagag

aatattggca

citgttttet

teetttetig

tctgagtgac

{aatcaagaa

{gaaacaage

tcagcagagg

agaagetlstg

{gactctict

attaacttca

tgacaagtit

aaggtcatee

tgggagtett

ggaggdglaa

aaggcaagat

ceelgaatet

atcttecaace

agetgetget

ggagaageca

gtctggeetg

ftggetcagg

aglgaggatg

cettetecagt

gagaatttat

aaggecatcte

tcacagigca

attggtictt

aaggaatigg

gagtdaagcCa

gictcligaag

gataccatgce

ttagaacage

geeettgagg

cagaaaagta

gaggigictg

cettctaaat

cagaatagaa

cagctggaag

ctagagggaa

gatecttctg

tctgeattga

catactactg

gaatigacag

accccagaag

3720

3180

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



aatttatget cgtgtacaag tttgccagaa aacaccacat cactttaact aatctaatta 0160
ctgaagagac tactcatgtt gttatgaaaa cagatgetga gttigtetet gaacggacac 5220
fgaaatattt tctaggaatt gcgggaggaa aatgggtagt tagetatitc tgggtgacce 5280
agtclaltaa agaaagaaaa algclgaateg agcatgalit (gaagtcaga ggagatgigg 5340
tcaatggaag aaaccaccaa ggiccaaagc gagcaagaga atcccaggac agaaagatcet 5400
tcaggggget agaaatctgt tgctatggge ccttcaccaa catgeccaca gatcaactgg 5460

aatggategt acagetgtgt ggigeficte tggtgaagea geittcatca ticacectig 5520

gcacagglgt ccacccaalt giggitgtee agecagatge clggacagag gacaatgget 9580
tccatgcaal tgggcagalg lglgaggcac ciglgglgac ccgagagigg gigttggaca 2640
gtgtagcact ctaccagtge caggagetgg acacctacct gataccccag atcecccaca 5700
gecactactg a aTll
210> 34

Q11> 2680

<212> DNA

<213> Homo sapiens

<400> 34

ggttatceclg aatacatgte taacaatlit ccilgecaacg ttagetgitg tttitcactg 60
{ttccaaagg atcaaaattg cttcagaaat tggagacata tttgatttaa aaggaaaaac 120
tlgaacaaal ggacaatalg lctaltacga atacaccaac aagtaatgat gectgtctga 180
gecattgtgca tagtttgatg tgccatagac aaggiggaga gagtgaaaca (llgcaaaaa 240
gagcaatlga aagtitggta aagaagciga aggagaaaaa agatgaattg gattctitaa 300
taacagctal aactacaaat ggagclcale ctaglaaatg fgttaccata cagagaacat 360
tggatgggag gettcagglg getiggicgga aaggattice tcatgtgate tatgeceglc 420
tctggaggtg gectgatett cacaaaaatlg aactaaaaca tgttaaatat tgtcagtateg 480
cgtitgactt aaaatgtgat agtgtctgte tgaatccata tcactacgaa cgagttigtat 540
cacctggaat tgatctctca ggattaacac tgcagagtaa tgctccatca agtatgatgg 600
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tgaaggatga

caaticaaac

cagetfetgtt

ctgtggette

tgecagatage

ctacttacca

ctaatttgee

ccggacatta

ctgetectga

catttaagst

gaggagalcg

gageaagglt

ggglcagglg

ctggecgtlge

ttgatttgeg

cagetgeeca

tagectccage

tatgcatact

tcaaagaaac

aaglacttca

tggggeeett

agatatattt

geettgetee

glcaggeatg

gittatgtatg

atatgigeat

catccageat

agecccatet

cacaagtcag

atcagggect

tcataacage

tcaccaccaa

ctggeetgtt

gtattggtat

tcettcaage

ctittgttte

gcacatagge

celtagtgac

accliggagat

tcagtgtcat

g8Cdgcagce

tatcagtctg

caggatlgagt

acettgetgg

taccatgecg

aaccttatca

cacttttett

tagcagacag

getecagaget

aaggaatcat

gactitgagg

ccaccaagta

gagtctaatg

cetgecagta

€dgccaggac

actaccacct

aacggeceate

cacaatgage

fccatfgeft

tgeectaltg

gglcaactcet

aaaggtegtge

cacgeggtct

getgttcata

cgacagatge

giggcaggaa

fcagetgetg

tttgtgaaag

attgaaattc

atigcagace

gealggiega

ctgetttate

aagactggatt

tgaagattag

fccagtgeta

gacagecatce

atcgtgeate

ctaccagceac

tactgggesg

dgcdgcagaad

ggactggaag

ttcageacca

ttgeattcca

acttitgaaat

ttactgtiga

ccaatgtcca

agttggaalg

tigtacagag

agatctacce

agcageagsc

acatcecetlgg

ctggaattgg

gelggggace

acttacaccg

cacaaccitt

ctacaaaata

ttttcataaa

aaaacaattt

gagdaacacd

gaaaalttag
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gitgtecact

gacagdagaca

tgecaacitt

cagecatagt

tggatttact

taggactigea

ceegeelatg

geeteceatt

ggatgttcag

tggatacglg

caggacagad

taaaggtgaa

ttactactia

aagtgeatat

ggetactgea

cecaggatea

tgttgatgac

ggattaccea

ggeectecag

agacigaggt

caatcetgtt

gggttgaaaa

fttittecte

ttcttattaa

cectttaaaa

gaaggacatt

tacagecaccece

cccaacatte

gaaggactgt

ggtcagecag

ccatacacac

cegeeeeate

tccaatcate

giaggagaga

gacccltclg

geeattgaga

gglgatgtit

gacdgagaag

ataaaggtct

caagclgcag

glagglegaa

cticgteget

agdacagagca

ctectagacg

ctittaccgt

tataatctga

tgtgtttgct

f{cagaactt

ftcttcacet

cgtettagag

660

780

840

900

960

1020

1080

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



cctittatet
ttttaaaggc
tattgttgaa
aactttactce
ttitttgcaa
ttatttttege
accagacaaa
atacttttec
tgctaagaag
ttttaaaaca
210> 35

Q211

212>
213

DNA
<400> 35

tceeegetcet
cggeeacceca
fttcatteee
ctgagaacag
aagagaaaga
catcetgeea
acatgteglt
aactgtectt
cgelgeggee
agacgacccea

tttccatgea

1095

gcagaacatce

agagaagttc

catacttcaa

tgigtttaaa

gttatattag

caaggcdaaaa

aaaatttaaa

cctgttaaac

cctataagag

claaaagecag

Homo sapiens

getetgteeg

glgggcacac

agelgicaac

tctgtaaagg

aggtatecta

ctgaggacte

cagatttgge

cgetettgtlg

aglggagcgc

gagaglcgesg

ggatggeecee

gatatgfafa

tcaaagttaa

agataatgtg

aatgaagttia

tgaagategt

aacticttaal

attacgtttg

agtagtigla

gaatttctit

cgicactcta

glcacaggac

fceccaggegsg

atcctggaag

tcegtagtge

ggaatacelg

cgaagaggta

caacatctca

aataggaaac

ttccatgace

acaglgglgg

gddgecggac

tcattctaca

ttcacctatg

ccatgtgggt

ataatgtatt

ticaattcag

ctgtgtgtat

{tattcctag

ftettctgta

tecttecatte

ccltaatgtet

tttttgcect

cgeteeggee

clttgaaget

tatctacate

cetgettaga

geagtctict

tcaageceetce

cigtggtace

tgegtectga

aaaaacatit

agactgigaa
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gaataaicca

ttattttgtg

gagttaatft

glaatctttce

attgtettge

attgagaatc

tggatgactg

fttetaggca

atagggaaag

cltgticeegg

cegegetecee

caggaddgad

cagacggleg

ceetetataa

gaaagacttc

tgtagtgttt

aggacatgic

tgaagtgscce

ccatgggace

gecacgticac

glattgctga

tacaagttgt

taccaagagt

atccaaaata

aacitcagtt

ccttaaaat!

{tgatgaagt

caaggtiggt

gtttigtatt

gicecticagg

teectetgee

gagaaatcca

aaggeagaga

aagetctgtg

aactgtgagg

ctcaaaacag

citgtgtgee

gatttgtttc

tcteteacet

gtecalgtte

2160

2220

2280

2340

2400

2460

2520

2580

2640

2680

60

120

240

300

360



tlcccaggaa
atgacaagga
cagctetgesg
agagctattg
cagcatgaaa
acctcggtca
tgaggtitce
aaaaaaaaaa
<210> 36

Q1

Q1
Q13

DNA
<400> 36

aggeggacgea
ggclgegacg
cecacegeeac
cagacagcac
gaacggattic
agttcaatct
cclacacecece
ccaccttega
cceaccactt
actceceget
aggtgtecac
cggagecacgt

dcgaaggacd

2234

ggciggagac

ggactticet

ggtetacttt

ccaaccagtt

atgcagtite

ctecaactce

ceetgletee

dddad

Homo sapiens

gcgadaccgsg

gctgeagagce

cteeectgat

ctacttcgac

cageatggac

getgageage

agagecacgce

caccatgtcg

tgaggtcact

citgaagaaa

cecegecaccee

gaccgacgte

gictgeteca

tttcacagga

geetetigga

cagtgacaca

tgaagaccgce

ftcatctcac

cttaaaatac

ttattcggea

ggcecgegee

gagetgeect

gggggcacca

cticeccagt

gicifccace

accatggace

geeagegtlge

cegeegeetg

ttccagecagt

ctfctactgee

ccaggeaclg

gtgaaacget

gecdagecace

atgacageal

galcagagea

gatgttttte

ceeeeegeet

catcctgtat

ctagacctaa

geettatgat

aggcecageceg

Cg8ageccss

cgtitgagea

€aagecesgges

tggagggcat

agatgageag

ceaccecacte

tcatceccte

ccagcacgsgc

agatcgccaa

ccateeggee

geeecdacca

fcatcegegt
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ctatgaggag

ggaaatgegca

agatcctgaa

cleeccaaga

tcttcaacca

acggeticaga

taaacticet

ggacggacsgc

cglegggaag

cetetggage

gaataatgag

gactacatcet

cecgegegeee

geectacgea

caacaccgac

caagtcagee

gacatgecee

catgectgtt

cgagetegge

ggaaggcaat

clecagaaac

geagaagceyg

ttccagcaaa

ggaactgaat

gtgatceeee

caggcagattl

tctetgetge

cgatgeecgs

atggcecagt

tctetggaac

gtggtggegcg

gicatggeee

tcggecagee

caacccaget

taccecggac

acctggacgt

atccagatca

facaagaaag

agggactica

aatctetege

780

840

900

960

1020

1080

360

420

480

540

600

660

-3
[y
<o



agtatgtgga

agglggggac

ggggcalgaa

tgetgggecy

cigatgagga

ccgccageaa

tgaagaagcg

actitgagat

cactggtgga

ceeegtecta

tgeeeteegt

accliggggce

gegagatgag

caccceecta

actgecatcga

ccattgagga

geeligeagga

g€adcgcgec

aggeegtgea

geggeeetga

ageccatcaa

cetgegeeac

geetcaggag

aggeaccica

tgacecetgte

ggaattcace

ccggeggecee

ceggteettt

ccactacegg

gegtgeette

geggeatgga

cctgatgaag

cteetategg

cgggeegstce

caaccagetlg

cglgggeecee

cagcagecac

ccacgeegac

gtattitcacc

cctgggggee

ccligaageag

caccatctce

cticegegly

cgaglgggcs

ggaggagtte

cgceccagaga

gcaggacctt

caggeccecag

accggeagec

accatectgt

atcctcatca

gagegscceca

gagcagcagg

dagcagagce

gacgaggaca

ctgaaagaga

cagcagecage

ctciegecea

glgggecage

gggatgelca

agegeccagt

cececagecteg

tececaagggt

ctgaagatcc

ggecacgact

atcggegget

cgecacacea

gacttegget

dCgeageCCy

ceccaagetge

cggectglge

gdadaggccea

agagcglegl
acaacttcat
tcatcacecet
tctgegeelg
cectgaacga
ceeclgeesgt
cgtactacct
geetggaget
agceteclaca
tgaacaaggt
cteceeegea
acaaccatgg
ccalgglete
tecagtttttt
tacagagcat
ccgageagta
acageaccge
caggggaact
fcaccalcce
tcgacctgee
agatccactg
cteceetete
CCEgELBaaAE

gecaccgaag
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ggtgeectat

gtglaacage

ggagatgeeg

teetggeege

gageteegee

ceeegeeett

tcaggigega

gatggagttlg

gaggccegagt

gCaCgLeLREC

cagttcggea

ccacgeagtlg

ggggtceecac

aacaggaltg

ttaccacctg

cegeatgace

gcageagetg

gcagegeeas

€aaccgcgsec

cgactgcaag

agggecicge

cttecctgigt

geaaggteeg

cegeectgleg

gagccaccac

agetglgtag

gateggcagg

gaccgaaaag

d4dagaacgggs

gglgeegelg

geccegesasa

gtgeegeage

cacctacage

atgaacaage

gelacaceca

€Cagecadcg

tgecactecge

gegtgtecaa

cagaacctga

atcteggegeg

cteegeteta

cgggtcatgg

ggrcragsesg

gececgeaage

ctgegetegcag

giccaaaact

geecateece

acagectgag

840

900

960

1020

1080

1140

1200

1260

1320

1380

1620

1680

1740

1860

1920

1980

2040

2100



tcacctgeag

210> 37
Q1D
AVY
Q1

DNA
<400> 37

ategectcgs
atcggtgeee
cgtgetgeeg
getetggage
gcgaagtltitic
ttcttggttg
ctcgagacca
aattatactc
acccctaaag
tcggeactee
catttgtgtt
gaatatcttt
ttacagtctg
cctttggaat
atgctgaata
gatccagact
ctigtttiga
ttgattgteg
cagaccatgt

tatgtceteac

4344

adcc

Homo sapiens

ctggtaacge

Cgggacggce

cgeeggaceg

agatticcaa

agagactctt

tgggeeteet

acglggagga

gcecagaagat

aagaaggige

daggecagece

acaaatcagg

accetigttt

ggacagcata

tecetggaaga

aggclgaget

geeeegecac

atggtggatg

giggcacagt

tccagttaat

acatcaactg

cgeegagecece

ggctggagec

ggactatctg

ggggaagect

atftaaactg

catattiggsg

getgtgegty

tggagaagag

taatgteetg

fgtccatgia

agagcttate

gaftattaca

ccteetaggt

g{taaagaaa

tgglcalggt

agcececcaac

fcatggctta

Cddgaacdgc

gacteecaag

gadCgaggac

caggaccgeg

gggaggcegca

caccggcecca

actggeegga

ggttgitaca

geettegegg

gaagllggag

getatgttta

dcCacagadag

facatgtaca

dCagaadcag

cetitggact

aaaccteett

ataaactatc

tacatggace

aaaaattcaa

tccagaaagt

actgegaaaac

caaatgtacg

daagcggcag

28/51

gCg8reeces

8aCgLaCEse

getactgega

aagcgecact

{{caaaaaaa

{geggattaaa

gacgagtaag

atcctcaact

cgeteetaca

acaggeaglg

gltacatgga

getictgega

tgcggtgegac

aagtggacag

geeeetgeet

ccaaacetcet

atatgcactg

tegteagege

agcacttcaa

ccatcetgga

cageggetgt
ggggelgese
cgeegeettle
gtggctgaga
ctgcgegcaag
agcagegaac
tcgtgaatta
catgatacag
acacctggac
gaaattegaa
tcagataata
aggggegaaa
aaacttcgac
cigggaggaa
caatecggee
tgatalggce
gCagegaggag
ccatgeects
gegglacgag

ggeelggeag

2234

60

120

180

240

300

360

420

430

240

660

720

780

840

900

1020

1080

1140

1200



aggacatatg

tecttcacea

cgegtgegeea

gactgeteca

glggctgeag

caggttittge

geetteaglg

cfgaagcgea

atggeegegt

giggigtica

fatcgacgeg

agagtgattc

ceeeeaccete

actgtccage

cegegeteeg

dgCcCagaga

cactgecteg

geteetttee

ctegsgelca

gtacctcggg

tacaacatgt

gacctacaca

cccaaaatgt

agtgactggg

gteettgeet

tggaggiggt

ccacgacecet

geggetactt

agtcccaggg

gactgggecet

catttctege

ddacaggaca

Ccaggageecag

taatcccaat

attttgeeat

4ggacagegag

agglitgaace

cctacageag

tcegeacgga

agatctetgt

gecaccagete

ageeceecetg

tctigaaace

geetttatgg

daaccagaga

atatagtcac

ggagtitcag

ggetegcacta

ddaccgggad

acaaactcct

tcatcagagt

ggacgacatce

actecatgete

tgeegliggge

gtgetecaltlg

tettggtgtlt

gaataaaaga

cgtggeecte

tecegetetg

geltetgete

actggatatt

tcaggectac

ccacagettt

gtacgaccecee

geageeegte

cacdaagggac

tacgaagteg

daaagccaag

caccacccega

atatgactitt

cCdagddagca

taacgtgaag

cttcagagac

aatcatgeca

ggtgcaaace

gtegecacaga

ctgaaatect

geetatgeet

ctggetgeeg

atcggaatit

ggigiggatg

atcectittig

acgtlccatca

cgggeglitiet

atitttcetg

ftetgetgtt

accgacdacac

geecatgaaa

cacacgcacg

accgtgacac

ctgetcteee

acactctcat

gtagtggtea

glgagagacg

attgetgeac

gactacccga

tatgtcatgt

fggettcagg

aacaattaca

ggcageeecy

29/51

actccacteca

tetetgacgt

gictaaccat

tectgetggt

cetitaacge

atgtiftict

aggacaggac

gcaatgtcac

ceelecagge

caatictcag

ftacaagece

acgacaatac

cgecagatiac

tgtactacac

aggacaccet

agtictcega

ctiftgctga

tetteettit

ggctggacet

aattcaaata

atatccagea

tggaagaaaa

gactfcagga

agaatggate

ataagccecat

aaagglgett
caglgtcate
getgegetge
fgcactgtea
tgcaacaact
tetggecceac
cggggaglgc
agecttctte
ageggtagta
catggattta
ctgegtcase
ccgetacage
calgeagtee
caccgetgag
cagctgecag
ctecageetc
gaagcactat
tctgggettg
tacggacatt
ctittettte
cttactttac
caaacagctt
tgcatttgac
agacgatgea

cgacatcage

1260

1320

1380

1440

1500

1560

1620

1680

1740

1980

2040

2100

2160

2220

2280

2340

2400

2460

2620

2580

2640

2700



cagttgacta

atctacctga

atceggeeac

clgagaatce

ttgcgggaca

tatacgagece

tacatcggece

ciegtgtgeg

gegetealga

glgeeegtgg

getttggeet

cacalgtitg

gegggatelg

atcectcggeg

tatcctgagg

ccececcageg

tcegactcegg

tacgaggecce

aacceegicet

aacccgagac

cagcececegea

gacgcttitg

cctegegges

gigeecgget

aacagegtet
cggeltgget
accgaccaga
cggeageaga
cctcagactt
tggggctgte
fcecgecacte
ctetettect
cggicgaget
tcatcctgat
ttctgacgge
caccegteet
agttegactt
ttctecaatgg
tetclecage
tggteegett
agtatagtte
agcagggcese
tcgeecacte
agecageeceea
gggaccecceee
aaatttctac
ceegltctea

actgecagec

ggtggatgea

cagcaacgac

atggglccac

geecategag

tgtggaggea

cagitacccee

getgetgetsg

fctgaaccee

gttcggealg

cgettetgtt

catcggegac

ggalggegee

cattgtcagg

geiggttite

caacggelig

cgeecatgeeg

ccagacgaca

gggaggeccl

cactgtggtce

cctggactica

Cdgagadggc

tgaagggeat

caaccctcgg

catcaccact

gatggcatca

ceeglegegt

gacdadgccg

tatgeecagt

attgaaaaag

aacggetace

ftcatcageg

fggacggceeg

atgggectca

ggcalaggag

ddgadccgca

gtgteeacice

tatttcttte

citeeccgtige

aaccgeeige

cceggccaca

gtegtcaggee

geccaccaag

cateccgaat

ggglceetge

{tgtggccac

tectggeecta

aacccagegt

gtgacggelt

30/51

ttaatcccag
atgetgecte
actacatgce
teeettteta
taaggaccat
ccttectett
tggtgtigge
ggatcatigt
{cggaatlcaa
tggagtlcac
gggelgtlgel
tgcigggagt
ctgtgetese
ftttgtettt
ceacacccte
cgeacagegsg
{cagcgagga
tgatcgtigga
ceaggeatea
cteecggacg
ceetetacag
gcaalagggc
ccactgccat

ctgeeteegt

cgelttetace

ccaggccaac

tgaaacaagg

ccicaacggg

ctgcageaac

ctgggageag

ctgecacatte

gatggteetg

geteagigee

cgttcacgt!

tgecetggag

geltgatgetlg

gatcctcace

cittggacca

ceelgageea

gtcetgattce

getteggeac

agccfacCagaa

ceeaceeteg

gcaaggecag

accgegrdga

ccgelgggec

gggecagetlce

gactgtegee

2940

3000

3060

3240

3300

3360

3420

3480

3600

3660

3720

3780

3840

3960

4020

4080



glgeacccge
taccctgaga
gd8agLgaLEY
ceeeggggaa
210> 38

AN

QI
ALY

DNA
<400> 38

tteeggtttt
ggegtgeece
cecgeegegsa
getgeegecg
caggacageg
cctgatttta
tggttaactt
aaaaaggaac
ttcactttac
ctaaaagaaa
tatgatgtat
acacaaccca
fggatcacat
tcatttcagt
ctcaaagaac
cgagglcaga

gaagttcict

4740

cgeetgtece

cigaccacgg

attcgaaggl

gcagelcecaa

Homo sapiens

tctcagggga

geglgegege

aaggegtcal

cggaacccece

geceggagsga

ctgecattatg

gggagaaagt

tgtggggaat

tgagctacag

ttgataccag

tgtitgcact

gecagitegat

tittattage

taatgctatg

catataaaac

acaggagtgc

gtaaagaaca

tgggectggg cggaacceee gagggggact cigeecagge

cetgtttgag gacccecacg tgeettteca cgtecggtgt

ggaagtcatt gageigeage acgiggaalg cgaggagagg

ctga

cgitgasatt

geglegteet

geegeccdaa

g8Caccgcesg

cetgeetete

fcagaaatta

ttcatcigtg

ctgtatettt

aaaaacatac

taccaaagit

ctlcagcaaa

atctactgaa

taaaggggaa

tgleetigace

agetegttata

acggatagea

tgaatgtaat

attittgtaa
ceeeggeget
acceeecgaa
cegeegeceee
gtcaggcttg
aagataccag
gatggagtat
attgcacgag
gaaatcagtg
gétaatgcta
ttggaaagga
ataaattetg
glattacaaa
tattilatta
cccattaatg
aaacaaclag

atagatgagg

31/51

cgggagiceg

cetecacage

ddacg8gccge

clecctgagga

agittgaaga

atcatgtcag

tgggaggtia

ttgacctaga

tccataaatt

tgtcaagact

catgtgaact

catiggtgct

fggaagatga

aacfctcace

gitcaccteg

aaaatgatac

tgaaaaatgt

gagaggaces

tcgetggetic

caccgeegee

ggacccagag

ddcagaagaa

agagagaget

tattcaaaag

tgagatgtcg

ctttaactta

gitgaagaag

tatatatttg

aaaagttict

tctggtgalt

tcecatgttyg

dacacccagg

aagaattatt

ftatttcaaa

4200

4260

4320

4344

240

300

360

480

540

600

660

900

960

1020



aatittatac

gaaaatcettt

ttattttteg

agaacaccac

gltaggactg

caaccttcag

atactgaaaa

ggacagggtt

cgagtaatgg

aaacttctga

atggccacat

ccatggattc

titatcaaag

catcgaatca

caatcaaagg

cetetecaga

aaaaaaggtt

geettecaga

tatcggetag

gaaltagaac

atgagagaca

aagaatatag

gltcaggaga

ttetataact

aggeeceecta

cttttatgaa

ctaaacgata

atcatgataa

gaaaaagtaa

ftatgaacac

aaaatctgat

gagtgaagga

gtgtcgaaat

aatccatget

atgacaacat

atagcagaag

tgaatgtget

cagaaggcaa

tggaatcect

accgagaagg

ataatcacac

caactacgeg

cccagaagec

cctatetees

atatcatctg

ggeatttgga

accitaaat!

catfcaaacg

cggtetteat

cettgteace

ttctetigea

cgaagaaatt

aactcttcag

ccttgatgaa

tatccaacaa

tteetatttt

tataggatac

tggatcacag

taaatcagaa

ttttcatatg

tacatctcag

taatttaaaa

cttgacaaga

tgcatggetce

accaactgat

tgcageagal

tgtaaattct

attgaaatct

gctaaataca

gaccetttte

ccaaattatg

caaaatcatt

tgttttgate

gcagagactg

aatacctcac

cttgtaacat

tatcttaaaa

actgattcta

gaggtgaata

ttaatgatga

aacaactgca

atctitaaag

cgatacaaac

gaagaacgat

fctttattgg

aatcttgatt

geettfgatt

gaadaltgataa

tcagattcac

caccttgaat

atgtatettt

actgcaaatg

acctetettt

ctttgtgaac

cagcacacce

atgtegttcea

glaacageat

dadgaagagg

aaaacaaata

atfcetegaa

32/51

ctaatggact

ataaagatct

tagacagttt

taattccice

ttttaaatte

cagtgaalice

agaaatttge

tiggagticg

tatccattica

cgtecgetet

clggaacaga

tttacaaagt

aacalttaga

ctttatitga

ctgettgtee

ctectgtaag

cagagacaca

cactgttitta

geetictgte

tgcagaatga

tgtatggeat

acaaggatel

agtatgattc

ttttgcagta

geeettacaa

tccagaggtt

agatcgaaga

tgaaacacag

acacactcca

fgcaagtgat

aaaagaaagt

faaagctgty

citgtattac

aaattttage

tgaggttgta

tttgtettte

gatcgaaagl

acgatgigaa

fcttattaaa

tcttaatett

atctccaaag

agecaacctca

taaaaaagtg

tgagcaccca

gtatgaactc

atgcaaagig

tectecatget

tattatagta

tgctteeace

gittcetagt

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1860

1920

1980

2040

2220

2280

2340

2400

2460

2520



tcaccettac

atttcagaag

attggtgaat

agegaccglg

ctacgetttg

fccaaatitc

aaaatgaatg

ggiggacact

ceccaggitet

gcagatgeaa

acaagattga

citccaaagt

tgataaccca

tettgttttt

fgtgteetat

gaactettet

ttagatttta

ftttaattaa

acagatffca

gittttaaat

ttataaagta

aggaccctaa

aagatacaaa

fttcatagag

ggatteeigg

gictgecaac

cattcgggac

tgetcaaaag

atattgaagg

agcagaaact

atagcatgga

gigtacacct

gtttatggce

ttgtttesst

aaatctigtyg

aaaattgelg

ggeelgtely

attaatttat

ctatcttecea

gcaaaaatgg

ttttactatt

ataaaagetg

tacctcagaa

gaggattatt

cecatctagt

cacagtatat

ttaattttac

atttgtctaa

agggaacatce

dcCdacCdaaa

ttctgagaag

aagigcigaa

atcagatgaa

ggcagaaatle

tacctcaaac

ctgegattcat

acatttaata

gagicctaag

taaatecige

tgetttates

actactttge

atgtatattt

aatgcaattt

atattatfag

ggaatcigat

gaagcaaagt

tgtaaaagaa

gatagtacte

acttgaaaaa

cccaagtgea

fccataaaca

ttgecatctea

tatattticac

atgactccaa

ftccagaaaa

ggadgcaacc

gcagatggaa

actictacte

daggaagaga

tgtetetcac

tettcagetce

cecactlgaaa

calftaaaaa

atagtaagaa

ctteftttgt

tt{taatita

gattgactge

aaattagaaa

atactgtgteg

ataaccatat

cttactgatt

ftggttttta

glaaagtgtt

cittctaatg

gactgttaat

aaaftattet

33/51

ccelgaagag

gatcaagaat

taaatcagat

ctectaaace

gtaaacatct

gaacacgaat

aalgaggale

agatgtgact

[ttttgtgga

tgtiagtcat

gligtagecag

tggeeetaga

agcatatagg

acatgaacac

ccattcacca

aaaattacta

cttgttttat

gatactatca

attttcttea

taccattcag

ctgecagate

tttetggete

tataggagece

geeetectta

tccatataaa

cttagtatca

ggtatgtaac

actgaaaaaa

CCCaggagdg

g€ddaagcag

fcaggace(t

gtataact(t

tataaaatgt

tgttatttat

attgtittcet

glgggagice

fgatgtttge

ccttagaaaa

aaattatcct

attttacaca

aaaattttge

tactactgaa

tccaacttat

atcactgaat

ttaggtatag

ctgaagaatt

ttaatttetet

atttegggaag

2580

2640

2700

2760

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



gittgigttt
tatttatett
tatttctagt
tatcigattt
teceeetecee
atgcigtaac
ctttgtctaa
tattttgtge
caclagaaaa
agtttttagg
tagtgccaga
agatattatt
gttactattt
210> 39

Q11>

1L
Q21

DNA
<400> 39

atggagaata
teccttgetea
cgetteetet
tgeteegegs
clggeellgg
aacatacttc
ttaggagatt

aggticettt

4608

fctetggaat

trattttttt

ccaaaattac

tgtgcaaaag

facacctaaa

{{aaaatagg

ctcagaatta

fcatttaagt

cligactcca

fcaagggett

attttaggaa

getttattge

tctacaatta

Homo sapiensl

gtctitagatg

gegegeatet

cagaacctic

agtccgaccg

gaatggatga

attccagaca

ctggctecaat

cacdgdcaga

ggtacatgte

aagtcagtat

aagtaatcaa

ciicaaatta

ggigtattta

ggatattfaa

tttitaaaaa

{{caaactta

fticatcatt

actatttetg

cttcagagat

ttttttetat

atagtttgic

tgtttggsta

tcaagtaacc

{gatgeegie

aggagtteca

d4d€g448Ccdg

¢cacdagcca

fattagtcgg

atctgtcaca

tteccatgtat

ggtctaacac

gggtcattat

aaacagetge

aactatctitg

ggtagettca

gaaatctggt

ctattitgac

gitictgeat

ggtcttttge

cgtgtatiga

tggliaaaac

tattttaaaa

cccaagetgg

ggttitcaaa

acaafgegeg

gtgatcaagt

caactttcaa

galgagggac

dcagctdaaddg

geettcatgg

34/51

cttttgaact

tggcatgtic

ggellaggca

aftagaaaaa

tgtgattaac

getagetift

cttegttagaa

agttattitg

gaatatcata

tactaagtte

gatttcttaa

tgltacatita

taaattagtt

cititgtact

ttaaagcttt

gaggaaalgt

ggaagadaga

atgggtetct

t{taccaatg

ttgcagtage

gagacacagt

ggecaattgle

aaagccacat

ttaatgttte

gaggegetltce

ttatttagag

aggaagaatcea

aacaaaattt

ataacaatga

caaatcagtt

acattagaat

ataatgette

aaattgetal

gttaagagtc

cticggaget

cacagcactg

ceteetegac

tggeatteat

getigatacaa

{gaggcatct

aggaccactg

getactcaag

4020

4080

4140

4200

4260

4320

4380

4440

4560

4620

4680

4740

60

120

240

300

360



tgigaagtica

actccaatece

cgactccaac

agaacaggad

tattitetge

lgttgtgttt

caactcaggt

acagatgatg

geetelgeag

tatgeetatlg

actgtgaatt

ggaggaagca

gtgectigaaa

gcaatcccaa

tccagecgat

actttcacgg

cageetggst

cgagtlgleg

acacageetsg

celtacetcaa

tacagattgt

ctatcttata

tataateget

glgccaagle

gttagetgge

ttggggagce

caggtgactc

cgggggacat

atgaagcaga

aaagaccatc

ctggetatee

claaaaagta

acagtggaat

agcicacagt

aaagcatgga

ggalgaagaa

acttacggat

atgaggclegg

gciccagtgt

ttgtcegtet

tetttttcte

ceettcaget

citacaatga

agtigcaagt

ttettattac

fctgeactga

aactggaagg

atggtecgeg

ceecegeetea

tgeetectee

catgccaaca

ccgagteggleg

tggaatitac

agtcagaatt

caatgtagta

fccaccaagt

ftetttattg

gtatacctgt

citgegifceg

tattgagtit

fggagatglg

acttgegetg

aaatgeccag

cetecetteg

cagetggege

cagagaaggt

cactgiggga

atggggaccg

tccagggeea

clgggaacce

ggltgtecaca

cctgaaaaaa

cgtetetact

gaacgtctee

atcaggaaca

atccactegge

gtettgeeet

cgatgetcag

{tatcagate

gecattigaag

{ttacctggt

gglggaagea

gttgtcacat

ccatggtiit

gaatgtacag

gtcatfceta

glgaagtcag

accagtgeac

geteecagag

ccacctgeag

gacdacaggsg

aaccligaage

ggagagagit

glagaaaace

cetgeetatg

ggaaddgaac

ttecaccgaat

gatgatataa

ciggaagleg

caaaatggat

35/51

agaagaacca
clggageatt
clegaaatcee
caggactgea
gaaaagatge
tacgaggega
acttgettat
alaaaaatga
taaatcatce
fctetggaaa
glgattattt
atgaaggett
agctecattgt
atgteggtece
aagcgaaagg
aacgageatt
cagaagccat
ctcaaccceat
tgcaagetgt
caaacgglee
agaatataga
atagtctteg
caglggllac
tcaattcaag

ttattaccgg

acaagacctg

geagatcage

agecagetea

tagacagetg

tgteetggaa

ggaaglicatc

ctccaatlgte

gaatattagt

ftccaacetg

geetgtegecee

fcagatagtg

ttatcaatgt

ceetaageet

teletigglt

gaacatlcaa

gaatacaaca

gtacacctt{

caaggtggce

atctacctca

aglccaaggt

gettgatgga

attcttaget

actitctgac

aagtatcaaa

ctataaaatt

1080

1140

1200

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



cgacacdgad

tacctattca

gtcaatggta

gatgaatctce

atcatcatga

ggltatggeg

tattccattg

aatgeeggag

actgacccag

tccaccecca

aggglcaget

tacaccgtce

acatctctaa

atggtaacaa

gaagcagcece

cglgeegtea

atctfatttt

agiggtgata

cgaat{caag

actctgaaag

ggitattgge

gegacaaatgce

atcattgtgg

tgecaceegac

dgacgaccceg

caggactgga

ctggaccace

aagttcetga

gitggactce

t{gggageee

agaggttaga

aaggagtice

ttgattattia

tgeteecace

gggcdgacad

ggtggagaac

gitacacage

ddaddcdgdag

cecacctetge

ftgtgagttg

atacctigga

ggettactca

cacgaaattc

tggaacacce

cagitgatac

accceeeegea

tcaccgitgg

getetteage

caggegigag

gaaaggaagt

flccaactgg

fcaaccaagce

tcecttgaac

{tacgecigag

gicaagtice

tetttatgaa

teetttegett

agtaggigtla

ctetgteeet

cagettitet

aacaggcectc

giccagtact

tcccaaggac

geageeteee

caagaacalce

tcaaatcalg

aaaaggagig

tgacaaaatg

taatttgatt

tggecagigic

tglcatcaca

ccageagagd

atggaaacac

cagtacagtt

tatactgeag

tctettecatg

ccaaacatcg

acaglgcgle

cattatgtaa

agtgccacca

gatgalttice

caggelgigg

ddgadccddd

gecaagtgeaa

ddaccCdadcd

tggagcatga

fttacagtca

{tggaageea

ccaattgatg

gatctcaacce

gggecacict

gctaatgace

gatagaagca

actceteaga

gtgciggtag

ddgaddaCcggg
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tggagecaaa

tccaggtgte

agactecaga

tgaggeececa

tgegtgcgage

fggacagcaa

{ctecetaaa

ccaggictat

ccaccteggt

ctettaccea

agacgictga

aatacaaglc

caalgtatga

clgeacatgce

ttactaggga

atgggaaaat

actggattat

ttgatactat

ctgatceccat

aaggtcgica

ceetaaatga

agdacagcaa

tggtcatcgt

ccacccacag

caacctcige

agccatgaca

gaatgatcta

gactaactge

ttatattate

gcagegatat

agcttttaac

aaccgatcce

ceccagatcte

tgatgciegtly

ggigegact!

dgdagdcacad

attceteggte

caccacgtat

agggaagecet

tactgettac

ggaaacaatc

gtattacttt

cetelitcagg

tggagatgga

geegeeaatt

cetgettgtg

ggcigtgatt

fgetggcaaa

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3240

3300

3360

3420



aggaagegca
gagatgaaaa
caaagttlgee
aaaagcaccet
gagaggtege
cagtccaaca
tacccaggaa
cctgtgecat
glgaglgaag
tctagcageg
ccactecgea
gtceettaca
acagectece
acagececetg
gaacaggatg
gecatcacag
aactligcag
tgtacaggte
ataagcattc
aacaaaagea
<2100
Q1D

212>
AN

40

DNA

<400> 40

8959

gCCdgddgga

atattgaaaa

aagacctceac

ctcattcagg

tggetgeacg

atcectgetgt

tecetecegte

tececaacact

gaccaactac

aggaggcace

getttgetaa

caccactttt

[tgggttgge

aagigtetga

atctgagtiga

gcticageet!

cataccaatt

acccatcagg

ctictttcac

aagatgeatt

Homo sapiens

celecgaccee

geecatetgge

accagtcage

tcaagacact

ccgageecec

cgigagegee

teccacetgt

ctcagliggac

¢Cdacdaccd

dagcagaacce

tcetttgeta

gitctcageca

tggaaaagca

ggagagcecac

acaaatggca

ttaacatgta

acccataaac

accactcagt

aggcatcagg

ttcactgcaa

cetgatettt

actgaccetg

cacagecagt

gdggaagcag

cgggccaage

atcceggtege

ggatatcece

cgaggiticg

celtatgefge

alccecacag

cclecaccaa

gggeeeacte

agatccectt

ddaccCdacag

aglttggaag

tttctgaatg

agcacaccelg

taaggaagat

aattgtcaaa

tgtcaaagtt

ggatccalca

cageaagesa

Cagdaaccca

ggagetetal

tcatgattce

caacgetaga

acccgeagtt

gagcaggaasg

ceecatetea

ctigigtticg

tgagtgcaat

ftectaagac

tgetteetgt

aggattcage

gactcatgaa

galgaggiga

tgleccaagaa

cctgaageag

fgatgattat

tagetget

{gaagaaalg

cleteccate

actgggaage

giccactetg

catggatgce

aagigecccag

cactcteegg

aagtcagtca

geetgageat

accaactcac

dgdaaccgdaa

ccatgigaaa

gictgtgeca

caatgtgtat

gcagettaat

attttceggg

clictaaccag

ltcagaagga

gagticecta

ceecageete ctigecaacg ceeectlitee cicteceeet ceegetegge getgaceeee
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3480

3540

3600

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4608



catceceace

tceeteacet

ceetecgeeg

ccaggeegtg

acataccaaa

gitttettte

atttggagaa

ggaaaaatgt

caaacagtig

tgcagetgaa

caatgcagtce

caatgtigat

aaaacgactc

agecagttata

atttacaaaa

fgacttggle

aatcattete

tgaaaacaac

tggaggaagl

aagtactiac

ggttgatett

tgcagatgtg

cadaccaacac

ggtaaattca

tectgtgtat

ceegtgggaa

cageectecge

ceeeccgegec

gtcagecget

gicagtacig

gltataageg

getgetgaaa

ctigetggge

clgecagaaa

citeggaalt

tttagtcegca

gttcatgata

cigaaggaaa

aatagectgg

ctglaccaga

gatggttitg

cttatetiagt

atgaataaga

aggecageiga

atcaattggg

aagaacctge

gatctaatga

{ttaagatct

ciccategaa

tgtcactcgg

cactgggage

fceeegeeet

gcggggagega

tcgacgagea

agcacaacaa

gceeteactace

aaaatttata

ddccadagga

fctgeeatit

ctgeetetgg

tttctaccag

tagaattgte

cagcatitaa

aaaaggeatt

tcecacagac

cigaaageac

gtccagaaat

agttatttet

cagaaagtge

aagataactc

tttttaatce

ttgactgect

geetgegeica

tcatcaccaa

ttgaacttcg

ctgecactcca

citceeggee

catggecgeg

gettecaata

ggaatgtcta

tattt{aaag

tctetetcag

cacaatgaga

fctfcacace

ggttttattt

gitacaggaa

acagtatate

attiaaagee

ttggaactgg

tgatatgget

caaacgtaaa

aaltccaggal

ggacagtcta

tgeaattgee

tgtcattite

aagtaagcca

tgtttcttge

gaattfcacet

ttccgeattg

aaatatgitt
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cagaccectet

cagggegeeg

cacaggeegs

daaacaggac

atcaatattt

aatgttaaca

ttgattatat

ttagatgaaa

tgicgtgaag

tecteteaget

ttaactgtit

aatgtggatt

ctaaagaagg

gtagaaaatt

gaatgtgcag

geageagtitt

atatccaaag

cgaaaagcetce

tgtglfcaaac

ctacttgtic

ftctcaagag

tttcgtataa

tctacatttc

gattggtesge

ggtgaaacac

cettgeetet

geeeaceett

tggaatgggt

dgcagadcac

ccaaatacaa

atatgagaat

tggatacact

cgatgetgst

gaddccaged

geaacaactt

gttcagaaga

gfgcaaaatt

{igegeagtt

atccagatga

aaaagctatt

ggecactaca

acgtggtiega

ttgectggeca

tgtgtaaage

agtecatggt

gcagtcagee

geectecacaa

actatgtegct

ctaagattga

ttcataaage

120

240

300

360

420

480

040

960

1020

1080

1200

1260

1320

1380

1440

1500

1560



agtgcaaggt

aaaagtaaca

gtatctlcte

tccaagaaaa

ccaactggte

ggttetteat

ttgggagatt

getlagtage

teitctitaaa

aggatgtgat

actacgtact

ageaggatge

cetgtacatg

cegeeaccetce

cefettgecee

dggdagdgca

tgcaggaaac

aatccltaac

gaccattigtlt

cacagactcce

glgeetceag

cagtgaacgt

tgicagcaaa

acticaaata

tgtggageac

agecttaaat

ttglecatgg

caggeggccecg

celeagticace

cagltagata

agetcacaaa

acagaaattc

aataagcagg

aticcttcta

cetggagect

ag€ggadacce

ttictgtgga

lglgaggaag

aactataaca

gcactitcaga

actgaggett

tatccaaaag

aagdgecgaa

ctacaggaat

Cdgagadgca

aagggticta

ftifatggatce

cggaccaatg

acccageaat

ttaaagaaaa

tgaaactaat

dddaccCadgs

acatgeccaga

geattgattt

tgetttttta

fcaagtggtt

cagatagaag

glggaaatac

cteteeggaa

ceecaattitg

accctgacac

cagatatccg

cattcatgga

aaagagtgat

gggaagatac

ccaaaatgga

fgteeccatgt

gegatcaacat

attctggeet

tgatttcagt

ggelgtigte

ttaaggatct

acgaatggca

acctacagac

tcatgcagat

cagtacagea

gaftgetcag

gtggaatect

catctgecaag

gegggaaata

ticcigtcac

cagtcaaatg

gggdaaagss

CCgdcaagece

fgaageigtt

glgtggeslg

gitigcetet

ggcactgctlg

acatgcaaaa

agatggccag

gaglggagsga

gactggettc

ggcaacclat

gatgtcttca

cttaatgglyg

ggtgggtcta
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ccgagtctta

clggagacaa

ccaaagetet

gaattaatta

gaagcaatgg

gatgetectg

aaattaacta

ttgatctgea

titecteetit

tccatggatce

aactecteta

cagdccadac

ciggttgeea

gatgaagtigt

gicagcaata

agecgealtleg

tgggaacaag

getgetgaaa

ggatccatag

citigtgcee

agceecacccea

gagggddacyg

tgtaaccatg

gaattgaglc

catttaaaga

gaagctataa

tgetttgtaa

cagggctegt

aggetcetget

tagaaacatt

gtcatcaaat

ggaataaatt

ttiacgeggt

atgaagaatt

tggatagtge

fagaagtgec

tgtectettl

cagtgecataa

tgatgtcaac

ageateecac

caacaaagct

gecttcacaa

atftgtctga

ttggaggagt

tgggtecagt

cagatacacce

agaaagigeg

clgetetgta

1620

1680

1740

1800

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



tccaatgeta

ggtlitattg

cttgetagat

aatgatgtta

aataaaaacg

attttgecaa

gggaacatca

ggcaagcatg

agatggiglg

tatgaacctt

gaaacgtgge

aaacttactce

caaggafctce

cacagaattt

actggtcaca

ggttcettgt

geatttacte

catgcagact

ggtatatggt

atcctetgat

gageetigag

calcagtice

getggttage

cagatttfate

accacctaga

tttaacaaat

actgatacca

aatcatactg

aatctggtca

aaactgtgte

gagatgaaat

ddaccaagcag

gaagcaglag

gaattgatgg

ttgaatgact

atgtctcgga

aatgeccaacg

cagacaagag

gacacacttg

atgatggstg

tctcagtgeg

taccaactge

ctetteegag

getacetate

tggcaacatg

gaadaccage

tcetcagaat

cagegttice

aatcetgeca

atcgaaagge

tgaagaatac

atactcaatt

aaggcagcte

ggtatgticg

aattagitga

ftaggaataa

cagatgatga

ttteacttet

aagccaaate

geagigaagt

ggetggeatce

tagacagtgsg

ctacatttat

cagaaacagt

atcaaggaga

atgaactage

tctggaacat

gcaacagett

tacaaaaact

ttagctttga

ggaaccticet

fceceectea

ctfcagaacag

ttgticteace

gettgaagtt

catcagcaag
tgtagaacaa
tgaacatcta
tgtegctiges
agtaatgatg
galggtagaa
tgtaaaatgt
agetggtcte
acagtlattt
fgaagaigaa
actgaggeac
tctcatgcac
ggaagttictg
attggctgat
actccctata
tcgagttetg
gltttctaaa
ggccagtaaa
cctggatect
agtggdtcct
tcagatgact
acticgaagt
catcggtgca
gtatgaagca

aatgtcaaag
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ttetttgact

accatagcta

gggcaageta

aatatggtce

gCadggagag

tacctgacag

cttacaagag

cetetgeage

citaaatact

agtgegeaaa

tgtacggtce

tccatagget

acaaaaatce

cgeittgaga

gegatggete

gitactctgt

gaagtagaat

ataatgacat

ftattacgaa

accaggttag

gaaaagtict

gigtgeeact

glaggaagtleg

gggattitag

atacttcaga

ccCadggaca

taatgaagaa

gcattgaaac

atgcaattca

atgacctete

actgggtiat

atttggacca

ctgaagaags

tcacattatt

cagglggeag

{tgcaatgte

taggttacca

ttcaacaagg

gattggtgga

tggecaatgt

ttgattctcg

tggeagacte

tctgtitcaa

ttgtgatcac

aaccatcaga

tcecatgecat

giftatacca

cecatgttect

ataaaaagcece

gtattgecaa

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500



tcatgticte

ctttgatgea

agfaaatcat

ctggaacaat

tggaagacga

caaaccligtg

alttatgact

tattttctac

gagglicaaa

aaagccatat

caatcgetlt

cgacaacgle

gtatcatgag

tcetgggaaa

ggetitagaa

caaagtttet

agiccelagegg

ctgeetagta

cliicatgeac

ggaactgtca

{gggacactg

agectgeetat

gttactagag

fagtaagaca

{{cacaaaag

geacgecaggt

agtetttect

Ccaggagdaaa

cettttegata

gcagatacac

aggcatcagg

caagetggga

actggtcaaa

tatgcaaage

aaaacagact

tcegeagtet

cggetgetga

ctggetgage

gaggacctga

attaaagttg

caatcagtict

gatgagaace

caggagigtg

cageecgact

clcaatatcg

aatcttctgt

acatcaggtt

clggeageca

aagaacatat

tittcettiga

fcataagtga

ttgggcagta

agatggcaac

aciggtccag

tacatgaaaa

cticcaaage

tcaatggtga

catatgaaat

ftctectetaa

atatctataa

ctggeetcaa

acatagagca

aggtaticca

gttctactge

{tctaaatga

agttcacctt

aagecatfgt

ctatceecca

cattfacttaa

gtgeeitaac

tatgtatecce

atgagecaca

geggectitice

tatagcatcet

cggeaatglg

fctttecage

acttcttgca

cettaacett

agaagaatic

tgggaateet

f{tgetgata

fgtagtggac

gteggttigtt

ctgtaactcee

aggtagcaaa

tgaacaacag

caatgetcte

fgtccaagta

catttattat

aaccattgea

ccagictate

dcacdccdag

tttaggcagt

ttgtaccttt

tgecaacaac

cclcacgita
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aalgatittsg

gattgtecta

cttgetitac

aacagggatc

tacctgggtc

accagiicaa

aaggctttga

attttttatt

taccatgtct

cttacccata

giitticelg

tgggtcageg

aggettgttt

aaactacclg

aagetagete

acttcageag

gettcggaaa

ddccagggcad

altcataice

attcggecaa

fctgacecga

aatttaaaaa

accctetita

gaatititegg

{gaaaagcaa

caagtgatgce

atcgtctact

ataaagetgt

ctccagagea

agtitgagga

aaacgitaag

atgttgeacg

tactgacttt

cegegectag

getttgettia

agtacaccaa

tcatagactg

ctgccaccet!

dCaaagacac

agcgdacdadad

ttgaagaaat

cgeegeteac

ggaccegetlg

aagatgtece

gittacggtce

tcgagggeea

ttgtetetat

aagaglgtat

4560

4620

4680

4740

4920

4980

5040

5340

5400

2460

0620

5580

2640

0700

5760

5820

0880

5940



ttctggattt

atggctetea

tactgetatt

taticaagea

agacagttte

ggecagatact

tggaaggatg

acatcttatg

caattceett

agecacaggt

ctetetgtgt

cagictgaca

gtcagetget

ctatgagaga

gatcatggag

actagctcaa

cttigggtgt

tagcaaggca

agaagctaca

gcacadagee

ttcagcaggt

caatgacaag

caagcaaatg

fggacacctt

aattftacat

agcaaatcta

aatctagtic

cttgacaage

aaaatatggg

atcaaaacca

getgtagett

tgcaaaataa

tgegatgata

galgtggcag

cegeteteee

acttgttcac

gagttctecat

gteattgeet

gagacttittg

geatgeatga

agaiitgcat

attagcaaac

cttgagagtt

gtaatageac

ctetttiggg

accgeactic

agiccagagg

gatcattitg

ttaaaagggt

acactactaa

gtattgaatt

gtitttgcaa

fgataacaat

gaagectigg

glgcaacagg

tggettetge

ttgacaagac

ttgetatttt

ctcatettce

ttagagettic

agctteattt

tacccaaatt

tcegttecag

ctitgacate

gagatatice

tccaatataa

gagtgtctca

gcttaaaagg

taaccaaatt

tagetgtgge

t{gaacaaaa

aagtatftat

ttggactcaa

acaggeatce

ctctggttaa

gaaacaccelt

gcataatgat

gaccatcaat

gcagatiaca

tggctlgega

aaatgtgaaa

atgcttatet

agcacgetac

ctaccteife

cacacatgga

tagtgaagag

ttacttgetg

{taccgggac

ctiggaaaca

aacglgeaag

tcecatecetg

tgggcagata

acctgacact

acagcecactt

tgtegctgeag

cetgeatact

ggcaatcegg

tttcaactet

ttcacctget

cdaacacaga
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tgtttggaat

gatgeccaaac

gadddacdga

gatctgeltg

tcaataaaag

ftggtitcaa

ccaactccta

atgcetegatge

cacgtitgtta

ctgglcatta

dcCaagcaag

fitggcatia

aggteattct

gicacagaag

tggetiggace

cdaccaagag

aagcagataa

tacaacagic

cttaataagg

citgatgagg

ftagatagtlc

aatcetctgg

aactttaact

attgttgeaa

aattgtgaca

acatgactce

gacaaagagt

tgtacecate

atglitegtact

clgaggtigat

geaaggttat

cittagaaca

tgtecttcaa

cittettagt

atatcattca

ttttgagact

gcaaagtcaa

cteetggete

ctitgttgga

agtggacaga

ctetigttet

tcegtattet

aagttctegat

actecgeetet

tcaacttigta

fcegtatatt

agtggcactg

ttgeattget

gaacagtcag

aatttgaagt

6000

6060

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6900

6960

7020

7080

7260

7320

1380

7440



gaatacacag

tcgetgeage

fcetatggat

tcagecatlgg

cggeecagace

ggccaacact

aaaggetect

agtagcagaa

acatttacgt

tgatcegaag

agatgagttt

caaagictt!

gtgecaagat

tgaagaatce

glggeggtit

tgttaagitt

{gaagaalce

tatcactgece

cecaggaate

acgaactege

acgtaatage

aacatgggct

tgetgeactt

tcttcgaage

agegtggeel

ctaaaacata

acatatccca

teeteteeea

agtceecgag

aagaagttgc

dadaggcaag

actgattatg

aaagtitcag

atccaggege

galcaacgaa

celgtigtge

ccaaatttgt

ccaccacaat

gcaggaccegt

citgatgeet

cteetgactce

aaccitaace

gacaaggaga

cacggateeg

attaagaaga

cttcactagt

cetgtittat

ctigectaaa

acttagecage

gaaagtcact

{tcatcatgg

aaggttctga

ccaggaaatce

ttggaacaag

aaatggaate

aaatggaaac

tgictgaate

tgettettac

ffctttatga

ataatttgtt

taaatccaat

accaaacate

{ttcaaageca

tgatigacac

ccacatetee

tttetaatic

acgtigaact

caagccaagt

tcgtgtgaag

gacceetice

aalgaaccca

tttaatgctg

tttacttaca

tettcttact

{gacccttice

aggatacctt

catgagectlg

gaaaagtttt

agggatcaca

tcagaggatt

aaatgticte

fgttctaget

atacttagca

ggacictaag

ccatggaatt

ttacctgcaa

aacacaaatt

gtacctgeet

ttacecteet

catgacctca

cleccetace

gcagaagcaa

cttgettget

ctgtecttge

teecggtitige

cetittetlt
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gigictgaag

gatatticaa

tataggacac

gcagecacet

gacalgggsc

gatcacttga

acaccccecca

fecetcateace

tiggatgaag

acactggtaa

gaggccagtyg

atcaacacce

glgcagaglg

agtittegtt

ccagactatg

ggaattigatsg

gecactgecaga

cftgecaactt

actggeeact

agaagegetg

ttetttttta

celtteceee

catgttgeea

aactttttet

aagtitcgaag

tggaaaatgt

taaaggagac

atccaactgt

aacctictca

tatcagacac

aaatgaggag

aacagcacce

aaglacttac

aalataccac

ttgtgtttce

tettatcatt

tggtgtacca

ttaatggett

ctgagettat

ddgdaaccag

gecagettag

ceeageatte

giaacagtgg

gcagtttcaa

aaatcaactt

calgttgtaa

gatgatcaac

citetactit

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

§280

8340

8400

8460

8520

8640

8700

8760



tggcgtgtat ctggtatatg taaglgtica gaacaacltge aaagaaagig ggaggtcagg

aaactttitaa

<210>
ARY
Q1
213>

41
2257
DNA
Homo

400> 41
acggcageeg

cecalgetgg
ccatggtgge
geegigggee
cgeatgaget
accatggacg
gatttggtgt
atcaaggaca
aaggaagaac
gagctegttic
gatgaaaaga
gecaagtatg
ttgcticcaa
attactgett
ctgaagatag
aagggcacag
aacagactga
gacaaggagl

tcaaagettic

ctgagaaat

sapiens

tcagggaccg
ccgeigggga
cctgaggeet
gcgaggglce
tcagetetet
ccgagalgga
geeggactcet
cagtggeetg
cagtcacctt
aggagatcac
tctactgece
glgactacga
aaaggglaal
ggtacgcaga
ctcaggacct
agetgetget
cceccaagal
ftactattaa

glgtiaataa

teceeccaact

cccgegeasc

gigeageaac

cgggecigag

Caagaggaag

gitcaattige

ggggeteega

gelcaaaalg

tcacttctig

acaacattta

tcetgagget

ccecagtegtt

aaatctgtat

gecaccgagge

ggagatgtac

tggagtggat

ctiectticeeg

accactggat

getgattcte

ceeetttecg

ccagaccgit

tccaggeesg

cceegegeea

caacccdaga

gagatgaagt

gaaacctggt

gacaagaagg

gecaaatttt

ftettettac

tctgtgetee

CdCaagcggg

cagatgactce

Cgagccagss

ggtgieaact

geeetgeege

tggaatgaaa

aagaaaatig

cagctatgta
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ctcaggeagg
ceegggeegs
ctaaaggget
tggeegggse
cgticacegt
ggaaagegaa
tetttggact
tactggatca
atcctgagaa
agglaaagaa
tgegettetta
gatttttgge
cggaaatgtg
atgaagctiga
actttegcaat
[tcacattta
tccgaaacat
atgtcttcaa

tcgggaacca

gteetegegs

ccageceggea

cagaglgeag

calecgeltce

gaggategte

ggacctettt

gcagtacaca

tgatgtttca

tgctgaagag

geagatttta

cgeeglecag

cCadgaggaa

ggaggagaga

aatggaatat

ccggaataaa

fgacccigag

ctegtacagt

gtitaactce

tgatctattt

8940

8959

60

300

360

420

480

040

600

660

720

780

840

900



algaggagaa
gagaagecla
gaggctgaac
acaatggcca
geecagatcea
gaaatgcagc
cagaagglgc
gecaaagagg
gccaageaga
ccageaccegt
gacttcaaag
tacatggaaa
geettgaaac
agggeglgeca
cgagtggect
cteetgetac
gctggeestt
cttatgtgca
ctetgacetg
42
2969

DNA
Homo

210>
QI
QLI
ALY

<400> 42

ggaaageega
gaaagcagat
g€dCgdgeLa
acgaagcact
€Cgaggagega
geatcaagge
lggaageega
cagatcaget
agefcctgga
tgeetectga
atactgacat
agagcaagca
lgaaagagag
gcagcaagea
tcttitgaaga
cgggaccgeg
tceglgggag
attgecttea

agtettigtt

sapiens

ttetitggaa

8gagcgecag

tgagttggag

gatgeggict

ggcaaaactt

cacagegatt

ggtgctggea

gaagcdggac

gattgecace

cataccaage

gaageggett

tctegcaggag

ggagacagel

caataccatt

getctageag

ggatggacca

ciccagaact

actacgacce

ffaagaagta

glitcagcaga

cgeetegelc

aggaggetge

gdaggagacag

ctggeeeaga

cgcacgeagg

ctgaagatgg

ctgcaggaag

aagcecacgt

t{caacctca

fccatggaga

cagctcaatg

ctggatatic

aaaaagectca

gtgacccage

gatatcaaga

ticcecaget

lgtagagatt

tttgtet

tgaaagececa

gagdgdadgcd

{gcagatgaa

ctgaccigtt

aggccgeaga

dggagadgcyg

ctgaggagic

cacgegagge

acccgeecat

{tggtgacag

tagagaaaga

aactcaagac

tgecacaatga

cctigeagag

cacccecagga

gagecalcea

gaglgaagag

tectctcatgg

ggCCaggEdg

galgagggag

dgaagdagca

ggctgaaaag

ggclgageag

ccigatggag

d8agaggags

ggagcgadga

gaacccaatt

cetgtettte

aaaagiggaa

agaaalcgag

gaacicegac

cgecaagtece

ccetgecactt

fagggageig

ccecageeect

cgtictagtt

ccaggeagel ggggtaagga gticaaggea gegeccacac ccggggeete fecegeaacce

gaccgeetgt cegeteceee acttcecgee cleeetececa cctacteatt cacccaccca
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1200

1260

1320

1380

1440

1500

1560

1620

1740

1800

1860

1920

1980

2040

120



cccacccaga

cetggactic

geacacgete

€cCgeseesc

€Cggaggagc

cetgaacgeg

lgtgagegse

ttacgggticg

geefecactece

gigectigage

fcgctacggg

gtttectaac

gggitacage

tgeggegeag

gelggglgag

cageclgeace

ccaaatgaca

daagggecac

ccaatacaga

tggagiagce

gtgtgetiac

caggaagcac

ttetegttca

gtgtaaaact

tcatacaggt

gecgegacss

ctettgetge

cgeteeggse

atcigggcca

cgeggggest

ctgetgeeeg

geggegeagl

ttgggeggcee

ffcatcaaac

geettcacty

ceettegete

gegeeetace

acggtcacct

{iceccaace

cagcagtact

g8C4ECCaLE

tcecagettg

agcacagget

atacacacgce

cegacteltg

ccaggetgea

aclggtgaga

gaccagetica

tgtcagegaa

gaaaagecct

cagccecagge

dggacccgge

ctgggtgeet

agitaggege

cegggtetga

cegleeceete

gggcgeegst

CCcgrcgeegce

ag8gagccgag

tccactttfc

cteeteecgee

tgeecagetg

fcgacgggac

actcattcaa

cggltgcegee

ctitgetget

aatgecatgac

acgagagega

acggtgtett

tacggicgsge

ataagagata

aaccatacca

ddagacacca

agttcteeeg

fcageigteg

gCCCggecee

ttccacgtigt

acageagcca

cgecgagegee

gecgeageda

cclgggtggce

getggacttit

accggeteeg

clggggcegge

cggeeaglte

cagcecaggesg

cctcgagage

geeeagetac

gcatgaggat

ceeggictat

gaggacgcecee

ctggaatcag

taaccacaca

cagaggcatt

atctgagace

ttttaagetg

gtgtgacttc

aaggagacat

giecgaccac

gtggccaagt
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cgeegtetee

giceceggage

gagcagcagg

agegeigaac

atgggetceg

ggcggeggcet

gCgecccees

ccgeeaccecec

gcggageese

actggecacag

tcatccggee

cageeegeta

ggtecacacge

cecatgggee

ggelgecaca

tacagcagtg

atgaacttag

acgeccatcece

caggatgige

agigagaaac

tceccacttac

aaggactglg

acaggtgtga

ctgaagacce

tgtcagaaaa

tcgecgegat

cggegletea

gagiccggga

gtetecaggg

acglecegga

gltgceetgee

gegettegge

cgeegeegee

acgaggagea

ceggageetg

aggccaggat

ftcgeaatca

cetegeacca

agcagggcetce

cceecaccga

acaatttata

gagecacetlt

tctgeggage

gacgtgtgee

geeectteat

agatgcacag

aacgaaggtt

aaccatfcca

dcaccaggac

agtttgeeeg

420

480

040

600

720

780

840

900

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



gtcagatgaa
ggegetttga
clgetticaa
ftcatccaac
gagtigglct
aatgtctest
ccatagclga
gatggaatta
gtctgetaat
tcagagagea
taacctggaa
agctgaagaa
cattcagtla
gattttttte
tacataccte
gtalaaaaac
aaatagggga
ttgeggtctac
aaagatgstc
ttttaaggga
gataatgatl
gggigtigat

tttgetecteca

210> 43

ttagtecgee

gegggicteee

gictgactet

flccaagaca

ctgeeetgee

tagitaaaag

fcatgtcecee

{tgtaccatt

glaaactitg

aggeatcggg

agcaggatgt

aaaatcagaa

attcaatglg

tgtatgtttt

citgecacaaa

catgctggta

tggteccagga

aagtatatgt

glgtgtgtgt

gggaaltiat

tgetetitga

cttacaagat

attaaagtct

atcacaacat

tcggggaces

ccactecetee

agataccggt

tacttttagt

ceccattgeca

clgacccette

ftctatcatg

tcatggtttc

ggigaatett

agttctgeca

cltaaccagta

aacactggca

tgactcettit

tggaggggaa

tatggetica

tctecactga

gaaaaaaatg

gtgtgtgtgt

tatttacegt

caactaaaat

attgatgata

attcaaaag

gcatcagaga

ttcagtgtice

fcactaaaaa

getictggaa

tgactcacag

fttggtgleg

cettetttlt

gaatatitat

catttactaa

gtctaacatt

ggeaactitt

celtetgtata

cactgetett

gagtgegtlaat

ttcattittca

agitglaaaa

taagactgtt

agacttactg

gtgigtgtgt

fgetigaaat

taggactgta

acactiaaaa
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aacatgacca
caggeagceac
ggaaacttica
actaccaggt
gccétggaga
attttetact
Ltatgetest
aggeecagegse
cagcaacagce
ccegagglea
aaagclcatg
gaaalctaaa
aagaaactat
catatgtgte
tcactggrag
atgaaagtga
tttaagtaac
ggtgaggaaa
gigttgtgtt
tactgtgtaa
taagtaclag

ttgtaacctg

aactccaget

agtgtgtgaa

gitgatctic

gigeetggaa

agcagctaac

gtaagaagag

titcgetgeg

atgtgtatgt

aagaaataaa

geeaggetge

catttcaage

agaattitac

gaagatctga

{itatagatg

tgteeftagt

ctttaaaaga

ttaaggacct

tccattgttt

gtgtttigtt

atatatgtet

atgcatcact

catttttcac

1680

1740

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

2969



Q211> 69
<212> DNA
213> Artificial

220>
<223> synthetic DNA

<400> 43
ggeetecata aagtaggaaa cactacacag ctccataaag taggaaacac tacattaatt

aageggtac

210> 44

Q11> 61

<212> DNA

213> Artificial

220>
<223> synthetic DNA

400> 44
cgeltaatta atgtagtgtt tectactita tggagetglg tagtgtitee tacttiatgg

a

210> 45

Q21> b4

<212> DNA

213> Artificial

<2200
<223> synthetic DNA

400> 45
tccataaagt aggaaacact acaggactcc ataaagtagg aaacactaca gtac

> 46

> 52

> DNA

> Artificial

<223> synthetic DNA

<400> 46
tgtagtgttt cctactitat ggagtectgt agtgtitect actttatgga at
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60

69

60

61

54

52



210> 47

211> 573
<212> DNA
AL

400> 471
{tatggactg

gatggcaaac
ctagttggtg
ttaagatial
ccacliaaaa
atgccaagla
catggaatat
ataatgctaa
aatctaaatg
ttettttett
210> 48

Q> 270
<212> DNA

AR

<400> 48
ggagttetta

aaaglgggag

geltacageac

gadacicaaa

gacatttgta

<210> 49
211> 843

<212> DNA

Adenovirus

gaataaacce

ttactitagt

tatcagacac

attttgacte

ataaatcitc

ctacagetta

gttactacat

acagccgtat

caagtgaatce

acattacaga

Adenovirus

ciettaagtg

ggggacttac

ccaltactaa

acaataaact

taaaggatag

tccacctaac
attagtaaaa
tgtgaaccaa
ttctggaaat
tacagcegace
teecttcaac
gactagtitat
gatttettce
fccagaaage

dgacgdcaac

fttaacccca
agtggalgac
aaataatcac
atgtgecaaa

tattaacacc

fgicaaatig

ddaCggaggec

atgttcacac

ctattaactg

agtgaaactg

accactacta

galagaagic

aatgtigeet

aacatagcta

taa

ctaacaacca

actgatggta

tetgtagaac

ttgggaaats
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tggaaaacac

tigttaateg

dddagacagce

afgaatcaga

fagccageag

gggalagiga

tatttceett

atgecataca

cgetgaccac

caggcggate

ccttacaaga

tatccattgg

ggttaaaatt

taatacaaat

ctacgigict

aaacatccaa

citaaaaatt

caaagectit

aaactacatt

gaacatitct

attfgaatge

atcceeettt

tctacageta

aaacatacgt

aaatggatta

taacaacggl

073

60

120

180

240

270



213> Adenovirus

<400> 49
ggagttctta

aaagtgggag
gctacageac
gaaactcaaa
gacattigta
tgtcaaatts
aacggageec
atgttcacac
ctattaactg
aglgaaactg
accactacta
gatagaagtc
aatgttgect
aacatagcta
taa

210> 50

2Ly 975
<212> DNA
QI3

<220>
223>

<400> 50

ctelttaaglg

ggggacttac

ccattactaa

acaataaact

taaaggatag

tggaaaacac

ttgttaatgg

ddadgacage

atgaatcaga

tagccageag

ggeatagiga

tatttceett

atgccataca

cgelgaccac

Artificial

synthetic DNA

tttaacccca

agtggatgac

aaataatcac

atgtgeccaaa

tatfaacacc

taatacaaat

ctacgtgtcet

aaacatccaa

cltaaaaalf

caaagecttt

aaactacatt

gaacatttct

atttgaatgg

atceeecttt

ctaacaacca

aclgatggta

tctgtagaac

ttgggaaatg

ftatggactg

gatggcaaac

ctagtiegtlg

ttaagattat

ccactlaaaa

atgeccaagta

catggaatat

ataatgctaa

aatctaaatg

ttettttett

caggeggate

ceitacaaga

tatccattgg

ggitaaaatt

gaataaaccce

ftactttagt

tatcagacac

atittgactce

ataaatctiic

clacagetta

gtlactacat

acageegtat

caaglgaatce

acattacaga

tctacageta

aaacatacgt

aaatgegatta

taacaacggt

tccacctaac

attagtaaaa

tgigaaccaa

tfctggaaal

facagcgace

teceettcaac

gactagttat

gatttettce

fccagaaage

dgacgacadac

atgaagegeg caagacegic tgaagatace fttcaaccecg tgtatccata tgacacggaa

accggicetc caactgtgee tittettact cctecctttyg tatcceccaa tgggificaa

gagagtcecee ctggagttcet tactcitaag tgtitaacce cactaacaac cacaggcgga
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60

120

240

300

360

420

600

660

720

780

840

843

o]
<

120

180



tetetacage

gaaaacatac

ggaaatggat

tttaacaacg

cclcecaccta

gtattagtaa

actgtgaacce

tetictggaa

tctacagega

tatcecttca

atgactaglt

atgatttett

tctcecagaaa

gdagacgaca

taaaagtgge

gtgetacage

tagaaactca

glgacatitg

actgtcaaat

dd44Cggags

aaatgticac

atctattaac

ccaglgaaac

acaccactac

atgatagaag

ccaatgtige

gcaacatage

actaa

agggggactlt

acccattact

aaacaataaa

tataaaggat

tgtggaaaac

getigttaat

dCdddadgdca

{gatgaatca

fgtagecage

tagggatagt

tetatttece

ctatgccata

tacgetgacce

acagtggalg

aaaaataatce

ctatgtgeca

agtattaaca

actaatacaa

ggelacgtgl

gcaaacatcee

gacitaaaaa

agcaaagect

gaaaactaca

ttgaacatit

caatitgaat

acatceecet
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acactigalgg

acictgtaga

aattgggaaa

celtatggace

atgatggcaa

cictagttieg

aattaagatt

ttccacttaa

ttatgccaag

ttcatggaat

ctataatget

ggaatctaaa

ftttetttte

taccttacaa

actatceatt

tgggttaaaa

tggaataaac

acttactftta

tgtatcagac

atattttgac

aaataaatct

factacaget

atgitactac

aaacagccgt

tgecaagigaa

ttacattaca

300

360

420

480

540

600

660

780

840

900

960

975





